
PHILOSOPHY 
IN THE

gregory dale adam son A



Philosophy in the Age o f  Science and Capital



T R A N S V E R S A L S

M  W D I R K  I I O N S  IN  r m i o s o n n

SERIES ED ITO R  
K eith  A n se ll P earso n , U n iv e rsity  o f  W arw ick

C O N S U L T A N T  E D I T O R S

E r ic  A llie z , R ic h a rd  B e a r d sw o r th , H o w a r d  C a y g il l ,  G a r y  G e n o sk o , 

E lisa b e th  G r o sz ,  M ich ae l I la r d t ,  D ia n e  M o rg a n , Jo lm  M u lla rk e y , F au l 

P a tto n , S ta n le y  S h o sta k , Isa b e lle  S te n g e r s ,  J a m e s  W ill ia m s , D av id  

W o o d .

T r a n sv e r sa ls  e x p lo r e s  th e  m o s t  e x c it in g  c o ll is io n s  w ith in  c o n te m p o r a r y  

th o u g h t , a s  p h ilo so p h y  e n c o u n te r s  n a tu r e , m a te r ia l i ty ,  t im e ,  te c h 

n o lo g y , sc ie n c e , c u ltu r e , p o l it ic s ,  a r t  an d  e v e ry d a y  l i fe .  T h e  s e r ie s  a im s 

to  p r e s e n t  w o r k  w h ic h  is  b o th  th e o re t ic a l ly  in n o v a tiv e  a n d  ch a llen g in g , 

w h ile  r e ta in in g  a  c o m m it m e n t  t o  r ig o u r  a n d  c la r ity  a n d  t o  th e  p o w e r  

an d  p re c is io n  o f  th o u g h t .

Philosophy  in  the Age of Science <£_ C a p ita !  G r e g o r y  D a le  A d am so n

Intensive Science V irtual Philosophy  M a n u e l D e L a n d a

Félix G u a tta n : An Aberrant Introduction  G a r y  G e n o sk o

Political Physics: D eleuze, D errida an d  the Body P olitic  Jo h n  P ro te v i

F O R T H C O M I N G

On an  A rtific ia l Barth : Philosophies of N ature

afte r Schelhng  Iain H a m ilto n  G r a n t



PHILOSOPHY IN THE 
AGE OF SCIENCE 

AND CAPITAL

G R E G O R Y  DALE A D A M S O N

λ  continuum
•  t  t i O N D O N  ·  NE W YORK



Continuum
T he T o w er  Building, 11 Y ork  R o ad , L o n d on  S E I  7N X  
3 7 0  Lexin gton  A venue, N ew  Y ork , N Y  1 0 0 1 7 -6 5 0 3

HTvw. con t in uumbooks. com

First pub lish ed  in  2002

©  G regor)' D ale  A dam son 2002

All rights re served . N o  p art o f  this publication  m ay b e  reproduced  
o r  tran sm itted  in any form  o r  by any m ean s, e lectron ic  o r  m echanical, 

including ph otoco py in g , record in g  o r  any in form ation  storage  o r  retrieval 
sy stem , w ithout p erm ission  in w ritin g  fro m  th e publishers.

British  Library Cataloguing-in-Publication  Data
A ca ta lo g u e  re c o rd  For th is  b o o k  is av a ilab le

from  the British  L ib rary .*

IS B N  0  · 8 2 6 4 —6 0 3 2 —1 (p a p e rb a c k )

T y p ese t by SetSystem s L td , Saffron  W alden , b sse x  
P rin ted  and bound in G reat Britain by 

B ook craft (Bath) L td , M id so m er N o rto n , Som erset



C ontents

Introduction 1

1 Science and Continuity  5
— w h e re  th e  n a tu re  o f  lo g ic  p a r t s  fro m  the: logit: o f  n a tu re

2 Evolution  P ast and P resen t 59
— c o n tin u ity  anti tr a n s fo rm a t io n

3 C apitalist T en d en cies 107
— h o w  th e  n a tu r e  o f  re f le c t iv e  th o u g h t c o n d it io n s  th e  

d ir e c t io n  o f  h u m a n  e v o lu t io n

4  M etaphysics beyond M arx  135
d ie  su b s ta n c e  o f  a e s th e t ic s , c u ltu r e  an d  se n s ib ility

Bibliography

Index

1.55

165



This page intentionally left blank



In troduction

F r o m  to d a y ’ s  p e r s p e c t iv e ,  w e  c a n  sa fe ly  say  that ih e  h is to r y  o f  th e  

W e s t  is n o t  w ith o u t  d ir e c t io n . A lm o s t  in  ta n d e m , s c ie n c e  a n d  c a p ita l

ism  h a v e  p r o g r e s s e d  t o  w h e r e  th ey  n o w  d o m in a te  a n d  s tru c tu re  

v ir tu a lly  th e  w h o le  o f  e x i s t e n c e .  T h ro u g h  a d v a n c e s  in  te c h n o lo g y , 

a g r ic u ltu re  a n d  p h y s ic s , e t c . ,  sc ie n c e  h as  n o t  o n ly  g iv e n  u s  c o n tro l 

o v e r  th e  m a te r ia l  w o r ld , it h as  t r a n s fo r m e d  m ate r ia l re a lity  in to  an 

e x te n s io n  o f  o u r  n e e d s  a n d  a c t io n s . S te a d ily  m o d ify in g  a ll  o t h e r  m o d e s  

o f  so c ia l e x i s t e n c e , o n  th e  o th e r  h a n d , c a p ita l  n o w  a lm o s t  c o m p le te ly  

d e te r m in e s  th e  o r d e r  a n d  fo rm  o f  m a te r ia l  l ife . T o g e t h e r ,  c a p ita lism  

an d  s c ie n c e  h av e  tr a n s fo r m e d  th e  e n v ir o n m e n t in to  a  m a c h in e  fo r  

su s ta in in g  h u m a n  e x is te n c e .

In  t e r m s  o f  te c h n o lo g y , m e d ic in e , p sy c h o lo g y  a n d  e c o n o m ic s ,  th e  

c o m p le x i ty  o f  b o th  life  a n d  o u r  u n d e r s ta n d in g  o f  i t  h av e  c e rta in ly  

in c r e a se d . C o m p u t in g , e le c tr o n ic s , p la s t ic s  an d  e n g in e e r in g  h av e  g iven  

u s  th e  a b ility  t o  m a n ip u la te  p ra c tic a lly  e v e ry  a sp e c t  o f  th e  o b je c t iv e  

w o r ld  t o  th e  sh a p e  o f  o u r  n e e d s .  S im ila r ly , th e  m e d ic a l ,  c o g n it iv e  an d  

b io lo g ic a l  s c ie n c e s  n o w  g iv e  a n  a lm o st, c o m p le te  p ic tu r e  o f  the 

w o rk in g s  o f  th e  b io lo g ic a l  b o d y  a n d  m in d . C a p ita l  a lso  h as  so  e n h an ce d  

o u r  u n d e r sta n d in g  a n d  c o n tro l  o f  so c ia l o r d e r  an d  th e  p r o d u c t io n  

p r o c e s s  th a t th e  e c o n o m y  c a n  b e  sa id  t o  'o r g a n iz e ' it se lf .

O n  th e  o n e  h a n d , c a p it a l ’ s  o n g o in g  g lo b a l  e x p a n s io n  is u n fo ld in g  in 

p r e c is e ly  th e  m a n n e r  M a r x  fo r e t o ld .  A s w e  a r e  n o w  w itn e ss in g , 

c a p ita lism  w il l  c o n tin u e  t o  e x p a n d  u n til  i t  lia s  c a p tu r e d  th e  en tire  

w o r ld  a s  i t s  m a r k e t .  O n  the. o th e r  h an d , o n  th e  p o l it ic a l  le v e l , th in gs 

a p p e a r  to  b e  the. r e v e r s e  o f  w h at M a rx  p r e d ic te d .  A s t im e  p r o g r e s s e s ,  

c a p ita l ism  is  n o t  se e n  to  b e  le s s  b u t  m o r e  n a tu r a l ; c la s s  c o n flic t  is  n o t 

in c re a s in g  b u t  d im in ish in g  a n d  p o lit ic a l  c o n sc io u sn e ss  h as  g iv e n  w a y  to 

th e  sp re a d  o f  l ib e r a l  v a lu e s .
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I h e  fa c t  th a t f r o m  w ith in  m o d e r n  c iv il iz a tio n  th e  c h a n g in g  w o r ld  is 

b e in g  in c re a s in g ly  a c c e p te d  a s  n a tu r a l  is  e v id e n c e  e n o u g h  th a t , c o n tr a ry  

t o  w h a t  M a r x  b e l ie v e d ,  th e  c u r r e n t  m o v e m e n t  o f  th in g s  n o t  on ly  

c o n d it io n s  b u t  is  c o n d it io n e d  b y  c o n sc io u sn e ss . S c ie n tif ic  a d v a n c e m e n t, 

fo r  in s ta n c e , i s  p e r fe c t ly  c o m p le m e n ta r y  t o  th e  n e e d s  o f  th e  c a p ita lis t  

p r o d u c t io n  p r o c e s s .  L ik e w ise ,  te c h n o lo g ic a l  d e v e lo p m e n t  c o n t in u e s  to  

p r o v id e  th e  id e a l in fr a s tr u c tu r e  fo r  th e  e c o n o m ic  in d iv id u a l. W ith  

in fo r m a t io n  te c h n o lo g ie s ,  c o m p u te r  a u to m a t io n  a n d  th e  g e n e r a l  m e c h 

a n iz a t io n  o f  th e  m a te r ia l  e n v ir o n m e n t , i t  a p p e a r s  th a t  b o th  sc ie n c e  an d  

c a p ita l  a r e  p a r t  o f  a  w id e r  m o v e m e n t  o r  lo g ic  o f  ch an ge .

I f  th e  w a y  w c  a r c  g o in g  i s  in  s o m e  w a y  in flu e n c e d  b y  th e  s tru c tu re  

o f  th o u g h t , th e n  th e  g r o w in g  a s su m p tio n  th a t th e  m a te r ia l  e n v iro n m e n t 

is  n a tu ra l  c a n  o n ly  b e  e x p e c t e d .  F u r th e r m o r e , a s  lib e ra l su b je c tiv ity  

s p r e a d s ,  i t  i s  b e c o m in g  in c re a s in g ly  a s s u m e d  th a t th in g s  h a v e  a lw ay s 

b e e n  th is  w a y , e v e n  d u r in g  w h a t c o u ld  b e  t e r m e d  a  t im e  o f  g lo b a l  

r e v o lu t io n . In  tltis  l ig h t , th e  g r e a te s t  d a n g e r s  to d a y  a r e  n o t so  m u ch  

th e  c h an g e s  w e  a r e  u n d e r g o in g  b u t  th e  fa c t  w e  a r e  b e c o m in g  le s s  

a w a r e  th a t w e  a r e  in  fa c t  c h a n g in g  a t  a ll  o r  th a t  it c o u ld  e v e r  b e  

o th e r w is e .  W ith  e v e r y  n e w  d e v e lo p m e n t  in te g r a te d  in to  d a ily  life  as 

so o n  as i t  a p p e a r s ,  it h a s  b e c o m e  g e n e r a lly  a s s u m e d  th a t ch an ge  i t s e lf  

c a n n o t b e  an y th in g  o th e r  th an  n a tu ra l .

T h e  m o r e  sc ie n c e  a n d  e c o n o m ic s  c o m e  t o  s t r u c tu r e  th e  m a te r ia l  

e n v ir o n m e n t, th e  m o r e  th e y  b e c o m e  sy n o n y m o u s  w ith  r e a s o n  an d  

o r d e r .  A c c o r d in g ly , a n d  in  k e e p in g  w ith  th e  b in a ry  n a tu re  o f  la n g u a g e , 

an y  c r it iq u e  o r  o p p o s i t io n  t o  th e  w a y  o f  tilin g s  is  in v a r ia b ly  c a te g o r iz e d  

a n d  d ism is se d  a s  ir r a t io n a l  a n d  a n ta g o n is t ic . A n d  s in c e , a s  M a rx  p o in te d  

o u t ,  an y th in g  o p p o s e d  t o  c a p ita lism  w il l  o n ly  m a k e  i t  s t r o n g e r ,  t o d a y ’s 

a n ti-c a p ita lis t  a n d  a n ti-g lo b a liz a tio n  p r o t e s t s  h a v e  b e c o m e  m o r e  s y m 

b o lic  o f  d is o r d e r  th an  a  th r e a t  t o  th e  e s ta b lish m e n t .

I f  w e  a re  t o  h av e  a n y  se n se  o f  w h e re  w e  a re  g o in g  a n d  w h y , th e  

f i r s t  an d  m o s t  u r g e n t  ta s k  is  t o  e s ta b lish  a  p o s it io n  o u ts id e  o f  sc ie n c e  

a n d  c a p ita l ism . H a v in g  c o r n e r e d  it s e lf  in  la n g u a g e , th is  is  so m e th in g  

c o n te m p o r a r y  p h ilo so p h y  h as  b e e n  in c a p a b le  o f  a c h ie v in g . In fa c t ,  

u n a b le  e v e n  t o  d is t in g u ish  i t s e l l  f r o m  sc ie n c e , p h ilo so p h y  h as  tu rn e d  

in to  i t s  u n d e r s tu d y . W ith  a d v a n c e s  in  c o m p u t in g , n e u r o s c ie n c e  an d  

p h y s ic s  u n d e rp in n in g  th e  p h ilo so p h y  o f  m in d , t r a d it io n a l  p h ilo so p h y  is 

n o w  r e g a r d e d  a s  m o r e  o l  a  fo r m  o f  m e n ta l  e x e r c ise  th an  a so u r c e  of
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k n o w le d g e . A c c o r d in g ly , th e  sc ie n tis t  has re p la c e d  th e  p h ilo so p h e r  as 

th e  ‘a u th o r ity ’ o n  l i fe ’ s  b ig  q u e st io n s .

T h e  agi* o f 's c ie n c e  an d  c a p ita l  can  in m an y  way?* b e  c h a ra c te r iz e d  by 

p h ilo s o p h y 's  p r o g r e s s iv e  d e m is e :  b e g in n in g  w ith  th e  K a n tia n  e le v a tio n  

o f  sc ie n c e  o v e r  m e ta p h y s ic s , th e n  th e  e n c lo su r e  o f  th o u g h t in lan g u ag e  

a n d  m o s t  r e c e n t ly  its  d e c o n s tr u c t io n . T o d a y ,  o th e r  th an  a  b r a n d  o f  

c o sm e t ic s ,  p h ilo so p h y  s im p ly  m e a n s  b u s in e s s  p r in c ip le s  ‘4 0  h o te ls , 

o n e  p h ilo so p h y ’ .

T h e  s ta te  o f  c o n te m p o r a r y  p h ilo so p h y  a n d  th o u g h t is  p r o b a b ly  b e s t  

b e tra y e d  b y  th e  c o n n o ta t io n s  a ttac h e d  t o  th e  w o r d  ‘m e ta p h y s ic s ’ . S in ce  

th e  a d v e n t o f  W e s te r n  N e w  A g e  sp ir itu a lity  in  th e  1 9 6 0 s ,  th e  t e r m  has 

b e c o m e  m o s t  o f te n  a s so c ia te d  w ith  su c h  th in g s  a s  th e  h e a lin g  p o w e rs  

o f  c ry s ta ls  o r  th e  e f fe c t s  o f  p a y o te .  T h is  p r e d o m in a n t ly  v a c u o u s  u sag e  

o f  th e  te r m  has b e e n  p a ra l le le d  b y  its  b e in g  d isc r e d ite d  in ‘ s e r io u s ’ o r  

in s t itu t io n a l  p h ilo so p h y . S in c e  R u s s e l l ’ s  t im e  a t le a s t , ‘m e ta p h y s ic s ’ h as  

been  u se d  a lm o st  e x c lu s iv e ly  p e jo r a t iv e ly , w ith  s im ila r  c o n n o ta t io n s  to  

m y s t ic ism .

T o  u n d e r sta n d  w h e re  i t  is  w e  a r e  g o in g , a n d  w h a t  w e  a r e  leav in g  

b e h in d , it is  e sse n tia l that, w e  d e v e lo p  a  p o s it io n  o u ts id e  o f  ‘p h y s ic s ’ . 

I f  w e  a p p ro a c h  M a r x  f r o m  a n o th e r  p e r s p e c t iv e , th e n  cu rren t, c h an g e s  

s u g g e s t  w h e re  th is  m e ta p h y s ic a l  p o s i t io n  m a y  b e  s itu a te d . A lth o u g h  th e  

re v o lu t io n a ry  c o n sc io u sn e ss  M a r x  p r e d ic te d  w o u ld  a c c o m p a n y  the 

sp re a d  o f  c o m m o d if ic a t io n  h as  fa ile d  t o  a p p e a r ,  w e  a re  s e e in g  th e  

o n g o in g  d e s t r u c t io n  o f  th e  ‘c u ltu r a l ’ ,  ‘ c r e a t iv e ’ an d  ‘a e s th e t ic ’ v a lu e s  

that h e  saw  t o  b e  its  c a u s e .  In th e  la s t  fe w  d e c a d e s , c a p ita lis t  

p r o d u c t io n  has ta k e n  o v e r  v ir tu a lly  a ll  a re a s  o f  a r t  an d  c u ltu r e , re d u c in g  

th e  l ik e s  of f i lm , l i te r a tu r e  a n d  m u s ic  to  e n te r ta in m e n t , an d  c u ltu r e  to  

its  m a te r ia l  fo r m . In e v e ry  c a te g o r y , ‘ s e n s ib i l i ty ’ has fa llen  t o  th e  

lo w e s t  c o m m o n  d e n o m in a to r , w ith  m a s s  p r o d u c t io n  b e in g  th e  so le  

a r b ite r  o f  c o m m e r c ia l  v a lu e . W 'h ile  o u r  c o m m a n d  an d  u n d e r sta n d in g  

o f  th e  o b je c t iv e  w o r ld  h a v e  u n d o u b te d ly  p r o g r e s s e d ,  in tu itiv e ly , 

a e sth e tic a lly  o r ,  fo r  w a n t o f  a  b e t te r  w o r d ,  sp ir itu a lly , o n e  can  on ly  

h o p e  th in g s  c a n n o t g e t  m u c h  w o r se . S in c e  th e  d a w n  o f  p o s t  m o d e r n ity , 

v ir tu a lly  e v e ry  a e s th e t ic  an d  p o lit ic a l  m o v e m e n t h as  p e te r e d  o u t  an d  

e v e ry  liv in g  c u ltu re  b e c o m e  th re a te n e d  w ith  d is so lu t io n .

R a th e r  th an  o th e r w o r ld ly , th e  m e ta p h y s ic a l  in d ic a te s  th a t a sp e c t  o f  

e x is te n c e  w h ich  l ie s  b e y o n d  th e  s c o p e  o f  r e p r e s e n ta t io n  a n d  is  irred u -
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c ib le  t o  m a te r ia l  f o r m  a lo n e . T h e  fa c t  th a t th e  a d v a n c e  o f  sc ie n c e  an d  

c a p ita l ism  o c c u r s  in  ta n d e m  w ith  th e  d e m ise  o f  a r t  a n d  c u ltu r e  su g g e s ts  

w h e re  (h e  m e tap h y sic a l is  t o  b e  fo u n d . M e ta p h y sic s  b e g in s  f r o m  th e  

fa c t  th a t oui- l iv e s  a n d  th e  m a te r ia l  w o r ld  in w h ic h  w e  a re  s itu a te d  a re  

a b so lu te ly  c o n t in u o u s . T h e  o n e  tilin g  w e  c a n n o t d e n y  is  th a t o u r  

a ffe c tiv e  a p p re h e n s io n  o l  o u r se lv e s  a n d  th e  w o r ld  a ro u n d  u s  i s  as 

in d iv is ib le  a s  life  it se lf .  I t  is  th is  c o n tin u ity  w h ic h  d if fe r e n tia te s  th e  

c u ltu r a l  anti th e  a e s th e t ic  f r o m  th e  o b je c t iv ity  o f  sc ie n c e  an d  cap ita l.

A r o u n d  th e  tu r n  o f  th e  n in e te e n th  c e n tu r y , H e n r i B e r g so n  d e v e l

o p e d  th e  Jact. o f  c o n tin u ity  in to  a  r ig o r o u s  m e ta p h y s ic s  a n d  d e m o n 

s t r a te d , th ro u g h  in t r o s p e c t io n  u p o n  th e  c o n tin u ity  o f  d io u g h t ,  th e  

e x is te n c e  o l  a  c re a t iv e  Jo g ic  in c o m m e n su r a te  w ith  th e  m e c h a n ic s  o f  

r e a s o n . T h e  fa c t  d ia t  a lth o u g h  im m e n se ly  p o p u la r  in h is  d a y  B e rg so n  

h a s  s in c e  b e e n  d is c r e d ite d  o n ly  s e r v e s  t o  v in d ic a te  h is c la im  th at
»

re f le c t iv e  th ought., o r  w h at h e  te r m e d  th e  in te lle c t»  i s  n o t  so  m u c h  a 

f ix e d  s tr u c tu r e  as a  lo g ic a l  te n d e n c y  g o v e r n in g  th e  e v o lu t io n  o f  

h u m a n ity . R a th e r  th an  a c o m m e n ta r y  o n  B e r g so n , w h a t fo l lo w s  is  an 

a t te m p t  t o  c o n tin u e  h is  p r o je c t  an d  re v e a l th e  ‘ n a tu r e ’ o f  sc ie n c e  anil 

c a p ita l ism . F o llo w in g  th is , th e  lo g ic  o f  c o n tin u ity  is  fu r th e r  in v e s t ig a te d  

in r e la t io n  t o  c re a t iv e  th o u g h t , th e  e v o lu t io n a r y  p r o c e s s  a n d  th e  n a tu re  

o f  c u ltu r a l  a n d  a e s th e t ic  d if fe re n c e . T h is  m e ta p h y s ic a l  a c c o u n t  o f  

c h a n g e  a n d  p r o d u c t io n  o t te r s  an  e x t r a  d im e n sio n  to  M a r x ’ s  c r it iq u e . 

O n e  w h ic h , in  th e  e n d , h a s  th e  p o t e n t ia l  t o  p r o v id e  p h ilo so p h y  w ith  

th e  m e a n s  t o  g u id e  u s  in a  m o r e  su sta in ab le , a n d  p r o d u c t iv e  d ir e c t io n .
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Science a n d  C o n tin u ity  

w here the nature  o f  log ic  p arts  fro m  the log ic  o f  nature

T h e  p r e s e n t  a g e  i s  d e f in e d , d e te r m in e d  a n d  d o m in a te d  b y  sc ie n c e . A s 

th e  m o t o r  b e h in d  d e v e lo p m e n ts  in  c o m m u n ic a t io n s , t r a n s p o r t ,  m a n u 

fa c tu r in g , m e d ic in c , w a r fa r e ,  a g r ic u ltu r e , e n g in e e r in g , e n te r ta in m e n t, 

p sy c h o lo g y , se x u a lity  an d  n u tr it io n , sc ie n c e  c o n t in u e s  t o  c o n d it io n  the 

sh ap e  o f  th e  h u m an  e n v iro n m e n t. A lm o s t  e v e ry  a sp e c t  o f  d a ily  

e x is te n c e  o u r  c lo th in g , d ie t ,  c o s m e t ic s ,  c le a n in g  p r o d u c t s ,  m e d i

c a tio n s , th e  c a r ,  te le p h o n e , te le v iso n , c o m p u te r  a n d  th e  b u ild in g s  w e  

live  in  — a ll  o w e  th e ir  e x i s t e n c e  to  sc ie n tif ic  d e v e lo p m e n t . T o d a y , 

th e re  is  b a r e ly  an  in c h  le ft  o n  th e  g lo b e  o r  a  m o m e n t  re m a in in g  in  o u r  

liv e s  th a t is  n o t  in  s o m e  w a y  in flu e n c e d  b y  th e  a c h ie v e m e n ts  o t  m o d e m  

s c ie n c e .

O n  th e  w h o le ,  s c ie n tif ic  e n q u iry  a im s  t o  in c re a se  o u r  k n o w le d g e  o f  

th e  s t r u c tu r e  a n d  m e c h a n ic s  o f  m a te r ia l  reality '. M o r e  th an  s im p ly  

im p ro v in g  o u r  u n d e r sta n d in g  o f  th e  w o r ld ,  sc ie n c e  is  th e  m e a n s  by 

w h ich  w e  e lu d e  d ie  fo r c e s  o f  n a tu re  an d  c h a n g e . In e v e n · b ran ch  of 

s c ie n c e , ‘p r o g r e s s ’ s ig n ifie s  th e  m e a s u r e  o f  o u r  c o n tro l  o v e r  m ate r ia l 

e x i s t e n c e . T h e  g r e a te r  o u r  u n d e r sta n d in g  o f  p r o c e s s ,  th e  g r e a t e r  o u r  

a b ility  t o  p r e d ic t  an d  r e g u la te  th e  e n v ir o n m e n t. R a th e r  th an  b e in g  

s im p ly  la b o u r - sa v in g , te c h n o lo g y  g iv e s  u s  d ir e c t  c o n tr o l  o f  th e  e n v iro n 

m e n t  b y  m a k in g  i t  c o n fo r m  t o  o u r  a c t io n s . T h e  m o r e  w e  k n o w  a b o u t  

th e  s t r u c tu r e  a n d  c o m p o s i t io n  o l  n a tu re , th e  m o r e  w e  a re  a b le  to 

m a n ip u la te  m a te r ia l  o r d e r  an d  b r in g  i t  in lin e  w ith  o u r  o w n  n e e d s  and 

e x p e c ta t io n s .

In a l l ,  th e  m o r e  sc ie n c e  p r o g r e s s e s ,  th e  m o r e  h u m a n ity  a n d  its 

e n v ir o n m e n t b e c o m e  m o u ld e d  t o  o n e  a n o th e r . W ith  d e v e lo p m e n ts  in 

t r a n sp o r ta t io n , m a n u fa c tu r in g , a g r ic u ltu r e  a n d  e n g in e e r in g  th e  g lo b e  is 

b e in g  s te a d ily  t r a n s fo r m e d  in to  a  m a c h in e  f o r  su s ta in in g  h u m a n  e x i s t 

e n c e . F u r th e r m o r e , d ir e c te d  to w a r d s  e n h a n c in g  th e  h ea lth  a n d  lo n g e  v-
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i ty  o f  th e  b o d y , a d v a n c e s  in  m e d ic in e , h y g ie n e  an d  n u tr it io n  are  

tu rn in g  th e  h u m a n  in to  a  m a c h in e  fo r  l iv in g . In th is  s e n s e ,  gen etic : 

m o d if ic a t io n  is n o  d if fe re n t to  an y  o th e r  sc ie n tif ic  p r a c t ic e .  U n v e ilin g  

th e  D N A  h as  s im p ly  c r e a te d  a  n e w  fie ld  o f  e n g in e e r in g  w h e re  th e  

p r o p e r t ie s  o f  m a t t e r  a r e  a d a p t e d  t o  s e r v e  h u m a n  e n d s .

S c ie n tif ic  u n d e r s ta n d in g  can  b e  s a id  t o  h a v e  p r o g r e s s e d  th ro u g h o u t 

m o d e r n ity . T h e  s c ie n c e s  a d v a n c e  n o t  s im p ly  th r o u g h  in v e n tio n  and 

d is c o v e r y  b u t  by c o n tin u a lly  a c c u m u la t in g  c e n tu r ie s  o f  k n o w le d g e  an d  

in n o v a tio n . T h e  In te r n e t , fo r  in s ta n c e , is  n o t  s t r ic t ly  sp e a k in g  an 

e n t ire ly  n e w  p r o d u c t ,  fo r  i t  b r in g s  t o g e t h e r  n u m e r o u s  e x i s t in g  te c h 

n o lo g ie s , su ch  as th e  te le p h o n e  a n d  p e r so n a l  c o m p u te r .  It is  n o w  

e v id e n t  th a t a s  sc ie n c e  p r o g r e s s e s ,  m a te r ia l  so c ie ty  b e c o m e s  in c r e a s 

in g ly  u n ifo rm . T h e  o n e  r e q u ir e m e n t  o f  in n o v a tio n , in th is  r e s p e c t ,  is  

th a t a n y  n e w  d isc o v e r )*  c o m p le m e n ts  a n d  e n h a n c e s  th e  o n g o in g  

m e c h a n iz a tio n  a n d  in te g r a t io n  o f  th e  so c ia l  e n v ir o n m e n t. S c ie n tif ic  

d e v e lo p m e n t , th e r e fo r e ,  d e fin e s  n o ! o n ly  th e  p r e se n t  a g e  o l  th e  W e s t  

b u t ,  in  tu r n , r e p r e s e n ts  th e  b e n c h m a rk  o f  g lo b a l  d e v e lo p m e n t .

A s  all fo r m s  o l  p r a c t ic e  o r  k n o w le d g e  o t h e r  th an  th e  sc ie n tif ic  a re  

c o n sta n t ly  b e in g  d isp la c e d  an d  o v e r ta k e n , m o d e r n ity  r e n d e r s  p r im it iv e  

e v e ry th in g  o th e r  t o  it se lf .  In  th is  r e g a r d ,  te c h n o lo g y  is  n o t  th e  so le  

m a r k  o f  p r o g r e s s ,  h o r  in s ta n c e , d e sp i te  th e  fa c t  th at m a n y  c u ltu re s  

c o n c e a l  a  b r o a d  u n d e r sta n d in g  o f  d ie t  in  th e ir  c u s t o m s  a n d  cu is in e s , 

o n ly  s c ie n c e  is  r e c o g n iz e d  a s  ‘d is c o v e r in g ’ th e  n u tr it io n a l p r o p e r t ie s  o f  

fo o d .  I so la te d  ir o m  se n s ib ility  a n d  c u ltu r a l  p r a c t ic e ,  n u tr it io n  is  

p e r c e iv e d  s o le ly  in  th e  c h e m ic a l c o m p o s it io n  o f  th e  fo o d s  w e  c o n su m e . 

A c c o r d in g ly , ‘d i e t ’ h a s  i t s e lf  b e c o m e  se p a r a te d  f r o m  ta s te , b e in g  

g o v e r n e d  n o w  b y  th e  a m o u n t o f  f a t s ,  c a r b o h y d r a te s , p r o te in s  and 

v ita m in s  c o n ta in e d  in  w h a t o n e  e a ts .

In  r e c e n t  y e a r s  th e  s c ie n c e s  h a v e  b ra n c h e d  in to  all a r e a s  o f  h u m an  

th o u g h t . A s  a  r e su lt ,  e v e r y  a sp e c t  o l  e x i s t e n c e  n o w  h a s  s o m e  m a te r ia l  

e x p la n a t io n . B y  c o m b in in g  c o m p u t in g  a n d  n e u r o lo g y , fo r  e x a m p le , 

th e  c o g n it iv e  s c ie n c e s  h a v e  r e d u c e d  th o u g h t  t o  th e  c o m p u ta tio n a l 

c a p a c it ie s  o f  th e  b r a in 's  m o to r - n e u r o n s  a n d  sy n a p se s . T h is  is  e q u a lly  

th e  c a se  w ith  s e n sa t io n s , e m o t io n s  and. a f fe c t iv ity  in  g e n e r a l  w h ich  

h av e  a ll  b e e n  r e d u c e d  t o  th e  e f fe c t s  o l m a te r ia l  c a u se s . S c ie n c e , in 

th is  r e s p e c t ,  is  n o t  o n ly  sh a p in g  d ie  s t r u c tu r e  o f  e x is te n c e  b u t  is 

t r a n s fo r m in g  b o th  th e  m a n n e r  in  w h ic h  life  is  e n a c te d  a n d  th e  m a n n e r

6



S C  I C (s C  -I a n d  C O N T I N U I ' “

in  w h ic h  w c  a p p re h e n d  c h a n g e  i t s e l f .  W h ile  th e  lik e s  o f  th e  In te rn e t , 

te le v is io n  a n d  h ig h -sp e e d  tr a n sp o r ta t io n  h ave c e r ta in ly  tr a n s fo rm e d  th e  

n a tu re  o f  l i fe ,  o u r  a ffe c tiv e  r e s p o n s e s  t o  c h a n g e , su ch  a s  d e p re s s io n , 

a n x ie ty  an d  u n h a p p in e ss , a re  n o  lo n g e r  th o u g h t o f  as s ta te m e n ts  a b o u t  

ou i' p r e s e n t  s ta te  o f  a ffa ir s  b u t  p a th o lo g ie s  th a t w e  o u g h t  t o ,  an d  

sh o u ld  e a s ily , p u t  r ig h t. N o w  th a t w e  a r e  ab le  t o  tre a t th e  lik e s  o f  

d e p r e s s io n  ju s t  lik e  an y  o th e r  p h y s ic a l  a ilm e n t b y  a d ju st in g  th e  b r a in ’ s 

c h e m is t r y , th e re  s e e m s  lit t le  p o in t  in a c c o r d in g  v a lu e  o r  m e a n in g  to  

w'hat i t  is  th a t o u r  e m o tio n s  a n d  a f fe c ts  m ig h t  b e  e x p r e s s in g  in 

th e m se lv e s .

In  k e e p in g  w ith  th is , th e  s c ie n c e s  a re  a ls o  ta k in g  o v e r  th e  cen tre -  

s ta g e  o f  th o u g h t . N o w  th a t th e  a n sw e rs  t o  e v e ry th in g  a r e  b e lie v e d  to  

lie  s o m e w h e re  b e tw e e n  th e  b ig  b a n g  a n d  D N A , l it t le  is  c o n s id e re d  

b e y o n d  th e  re a c h  o f  s c ie n tif ic  e x p la n a t io n . W h ile  m a te r ia l  fo r m s  a re  

a s su m e d  t o  b e  g o v e r n e d  s o le ly  b y  e m p ir ic a lly  d e m o n str a b le  p h y s ic a l 

q u a lit ie s , th e  w h o le  o f  ‘c r e a t io n ’ is  s a id  t o  d e r iv e  fro m  th e  u n p re d ie t 

a b le  fo r c e s  o f  c h a n c e . T h e  r i s e  o f  m o d e m  sc ie n c e , in  th is  s e n s e , is 

a lm o s t  d ir e c t ly  c o r r e la t e d  w ith  th e  d e c lin in g  a u th o r ity  o l re lig io n . 

T h e r e  h as  b e e n  n o  g r e a te r  c h a lle n g e  to  W e s te r n  th e o lo g y  th an  th e  

th e o ry  o f  e v o lu t io n  w h ich  has u n d e rm in e d  b o th  th e  n e e d  to r  a n d  th e  ✓
v a lid ity  o f  th e  c r e a t io n  m y th . D e s p ite  th e  fa c t  that: m a n y  c o n tin u e  to 

m a in ta in  s o m e  f o r m  o t  fa ith , r e lig io n  s e r v e s  m o r e  as a il  a n t id o te  to  

th o u g h t th an  a  s t im u lu s : t e r m s  su c h  a s  ’G o d ’ a n d  ‘c r e a t io n ’ rem a in  

u se fu l  b a n d a id s  t o  th e  u n a n sw e ra b le  q u e s t io n  o f  w h a t c o m e s  b e fo r e  th e  

b ig  b a n g .

In r e c e n t  d e c a d e s  th e  s c ie n t is t  h as  a lso  r e p la c e d  th e  p h ilo so p h e r  an d  

th e  a r t is t  a s  a u th o r it ie s  o n  l ife . O n  th e  o n e  h a n d , r e la tiv e ly  m o d e rn  

d is c ip l in e s ,  su c h  a s  so c io lo g y  a n d  p sy c h o lo g y , h a v e  p r o g r e s s iv e ly  ta k e n  

o v e r  th e  c o n c e r n s  a n d  u n d e r m in e d  th e  a u th o r ity  o f  th e  ‘h u m a n it ie s ’ . 

O n  th e  o th e r  h an d , it i s  th e  s c ie n t is t ,  r a th e r  th an  th e  p h ilo so p h e r , p o e t 

o r  th e o lo g ia n , w h o  is n o w  c a lle d  u p o n  t o  a n sw e r  life ’ s  ‘b ig  q u e s t io n s ’ , 

d e b a te  th e  v ir tu e s  an d  r i c e s  o f  g e n e t ic  e n g in e e r in g  an d  d e sc r ib e  th e  

n a tu re  o f  so c ia l c h a n g e . S c ie n c e  is  e v e n  m a k in g  in r o a d s  in to  th e  a r t is t ic  

m in d , fin d in g  p a th o lo g ie s  (su c h  a s  M o n e t ’ s  m y o p ia )  b e n e a th  all and 

an y  fo rm  o f  in sig h t.

T h e  m o r e  sc ie n c e  c o n d it io n s  m a te r ia l  e x is te n c e , th e  m o r e  th e  

sc ie n tif ic  p o in t  o f  v ie w , f r o m  w h e re  e v e ry th in g  is  se e n  t o  h a v e  so m e
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m a te r ia l  c a u se  a n d , th e r e fo r e  a  r e a s o n , c o m e s  t o  r e f le c t  su b je c t iv ity  in 

g e n e r a l .  T o  b e  'u n a f fe c te d ' h as  b e c o m e  a s  m u c h  a  r e q u ir e m e n t  o f  a 

‘g o o d ’  life  a s  it is  o f  g o o d  sc ie n c e . T h e  m a lc o n te n t  a re  m o r e  l ik e ly  to  

se e k  th e ra p y  th an  e x p r e s s  th e ir  m isg iv in g s  th ro u g h  p r o t e s t  a n d  r é s i s t 

a n c e . O b je c t iv ity ,  in  th is  r e s p e c t ,  i s  n o t  o n ly  a  so c ia l  im p e r a t iv e , it is 

a p r o d u c t  o f  sc ie n c e  it se lf .  T h e  n e w  g e n e r a t io n  o f  a n t id e p r e s s a n t s  an d  

tr a n q u illiz e r s  h av e  p r o b a b ly  d o n e  m o r e  to  q u e ll  d isa ffe c t io n  in r e c e n t  

y e a r s  th a n  p o l ic in g  h as  e v e r  d o n e .

A lth o u g h  sc ie n tif ic  d e v e lo p m e n t  h as  c le a r ly  tran sfo rm e«] th e  n a tu re  

o f  e x i s t e n c e ,  i t  c o u ld  b e  sa id  th a t th e  w o r ld  h as  n e v e r  b e e n  a c c e p te d  

a s  m o r e  ‘n a tu r a l ’ . R a th e r  th a n  'fu tu r e  sh o c k ' te c h n o lo g ic a l  d e v e lo p 

m e n t  is  s e e n  b y  m o s t  t o  p r o v id e  a ll  th e  r ig h t to o l s  fo r  m o d e r n  life . 

S c ie n tif ic  m a te r ia l ism , in  th is  r e s p e c t ,  a c ts  a s  th e  p e r f e c t  e p is te m o lo g i-  

ca l c o u n te r p a r t  t o  th e  so c ia l  m ater ia lism , o f  c a p ita l .  W e  n o w  fin d  th e  

sh a r e m a r k e t  e m p lo y e d  a s  a n  e x e m p la r  o f  th e  p h y sic s  o f  c h a o s  an d  the 

m a r k e tp la c e  c o m p a r e d  t o  th e  e v o lu t io n a r y  p r o c e s s  o f  ‘n a tu ra l  

s e le c t io n '.

W h ile  o b v io u s ly  im p lic a te d  in  th e  e x p a n s io n  o f  c a p ita l ,  th e  s im p le  

fa c t  th a t sc ie n tif ic  in v e s tig a tio n  r e q u ir e s  in v e s tm e n t  in  th e  u n k n o w n  

d e m o n s t r a te s  th a t sc ie n c e  i t s e l f  is a n  in d e p e n d e n t  fo r c e  o f  c h a n g e . O n  

d ie  o t h e r  h a n d , th e  ‘ n a tu r a ln e s s ’ o f  e ith e r  c a p ita l is t  so c ie ty  o r  th e  

sc ie n c e  th a t sh a p e s  i t  a r e  b a r e ly  q u e s t io n e d . W h ile  s o m e  m a y  b e  

o p p o s e d  t o  g e n e t ic  e n g in e e r in g  an d  g lo b a l  w a r m in g , th e re  i s  l it t le  in 

th e  w a y  o f  a n a ly sis  o r  e v e n  u n d e r sta n d in g  o f  g e n e t ic  sc ie n c e  an d  the 

n a tu re  o f  th e  la te  in d u str ia l  w o r ld . S c ie n c e  is  g e n e ra lly  a s s u m e d  to  

r e p r e s e n t  th e  w o r ld  a s  i t  i s ,  b e y o n d  th e  v e il  o f  so c ia l  a n d  c u ltu ra l  

differences.
A s  a  r e su lt  o f  th e  o n g o in g  p r o c e s s  o f  m e c h a n iz a tio n  o c c u r r in g  in all 

fa c e ts  o f  e x is te n c e  a s  w e l l  as th e  s p r e a d  o f  in fo r m a t io n  te c h n o lo g ie s , 

m a te r ia l  s o c ie t y  is  b e c o m in g  in c re a s in g ly  in te g r a te d  a n d  u n ifo rm . 

C o n se q u e n t ly , sc ie n c e  a n d  e c o n o m ic s  h av e  b e c o m e  sy n o n y m o u s  w ith  

c o m m o n  se n se  a n d  r e a s o n . A n y  p r a c t ic e s  o r  fo r m s  o f  k n o w le d g e  

d e v ia t in g  f r o m  d ie  o r d e r  o f  m o d e r n ity  a re  n o t  o n ly  le ft  o u t  o f  th e  

so c ia l  e c o n o m y  b u t  a r e  n o w  se e n  t o  b e  o u td a te d . O p p o s i t io n  t o  th e  

e f fe c t s  o f  th e  c u r re n t  m o v e m e n t  o f  c h a n g e , b e  it g lo b a liz a t io n  o r  

s c ie n tif ic  p r o g r e s s ,  is  a ls o  b e in g  in c re a s in g ly  m a rg in a liz e d  a n d  d ism isse d  

as ir ra t io n a l a n d  u n e c o n o m ic . A s th e  m o d e m  so c ia l  o r d e r  e x p a n d s

8
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g lo b a lly , w e  fin d  th a t an y th in g  th a t d o e s  n o t  fit in  w ith  th e  soc ia l 

e c o n o m y  te n d s  t o  b e  m a rg in a liz e d  an d  e x c lu d e d .

It is  b e c o m in g  in c re a sin g ly  a p p a re n t  th at (b e  m o r e  sc ie n c e  g o v e r n s  

o u r  l iv e s ,  th e  le s s  w e  u n d e r s ta n d  o r  in te r r o g a te  sc ie n c e  it se lf .  T o  a 

la rg e  ex ten t., th is is  re fle c te d  in th e  ra p id  a n d  c o m p r e h e n s iv e  d e m ise  

o f  p h ilo so p h y . In  o n e  s e n s e , th e  d o w n fa ll  i t s e l f  c a n  b e  a ttr ib u te d  t o  th e  

su c c e s s  o f  sc ie n c e . N o w  c a p a b le  o t  p r o v id in g  c o n c r e te  m o d e ls  o f  th e  

b ra in  an d  it s  w o r k in g s ,  th e  c o g n it iv e  s c ie n c e s  h av e  u s u r p e d  p h ilo so p h y  

as th e  re c o g n iz e d  a u th o r ity  on  m a t te r s  p e r ta in in g  t o  th o u g h t . O n  th e  

o th e r  h an d , o n  b o th  s id e s  o f  th e  c o n tin e n ta l  an d  a n a ly tica l d iv id e , 

p h ilo so p h y  a p p e a r s  t o  h a v e  r e a c h e d  so m e th in g  o f  a  d e a d  e n d . D e s p ite  

th e  fa c t  that, s o m e  b e lie v e  tru th  t o  b e  i l lu s iv e  r a th e r  th an  i l lu so r y , t.he 

fa ilu re  o f  th e  p o s t- K a n t ia n  p r o je c t  t o  r e d u c e  th o u g h t t o  la n g u a g e  has 

le ft p h ilo so p h y  w ith o u t a  fo u n d a t io n . In r e sp o n s e  t o  th e  m a n y  e th ical 

d ile m m a s  th a t  h a v e  r e s u lte d  f r o m  sc ie n tif ic  r e se a r c h , p h ilo so p h y  a s  a 

w h o le  h as  fa ile d  to  b r in g  c la r ity  t o  th e  p r o b le m s  fa c e d , le t  a lo n e  

p r o v id e  an y  a d e q u a te  s o lu t io n s .  T h e  in te rm in a b le  in c o n siste n c y  o f  lo g ic  

a s  m u c h  a s  th e  id e a lism  o f  p r e se n c e  n o t  o n ly  q u e s t io n  th e  verac ity ' o f  

m e a n in g  b u t  u n d e rm in e  th e  r e le v a n c e  o f  p h ilo so p h y  as a  w h o le  w h ich , 

a s  w e  a r c  n o w  s e e in g , h as  b e c o m e  in c a p a b le  o f  t r a n sc e n d in g  th e  level 

o f  o p in io n . In k e e p in g  w ith  th e  d ic h o to m o u s  n a tu re  o f  la n g u a g e , 

p h ilo so p h y  i s  o n ly  b e c o m in g  e v e r  d iv id e d  in to  an  in c re a sin g  n u m b e r  o f  

c o m p e t in g  p o s i t io n s .

The in c r e a s in g  a c c e p ta n c e  o f  th e  re a lity  o l  sc ie n t if ic  re p re se n ta t io n  

h as  b e e n  g r e a t ly  a id e d  b y  th e  fa c t  th at sc ie n c e  w o r k s .  In th is  lig h t, the. 

d e c o n s tr u c t iv c  a s su m p tio n  th a t sc ie n c e  c o n s t r u c t s  n a rra t iv e s  o f  a  r e a l ity  

w e  w il l  n e v e r  k n o w , a s  w e ll as th e  o n g o in g  d e b a te s  o v e r  th e  n a tu r e  o f  

s c ie n tif ic  tru th  o n ly  a d d  t o  p h ilo so p h y ’s d is c r e d it .  W h ile  p h ilo so p h y  

h as  y e t  t o  agree, o n  th e  n a tu re  o f  re a l ity , sc ie n c e  c o n t in u e s  t o  tr a n s fo rm  

th e  w o r ld  t o  su c h  a  d e g r e e  that w h a t it r e p r e s e n ts  w ill v e ry  so o n  b e  

o u r  o n ly  re a l ity . B y  re m a in in g  cau g h t in  th e  p r o b le m s  o l  tru th  and 

re a l ity , p h ilo so p h y  c o n tin u e s  t o  ig n o r e  th e  fa c t  th a t sc ie n c e  d o e s  n o t 

m e r e ly  r e p r e s e n t  th e  w o r ld  b u t  a lso  r e c o n s tr u c ts  it .  l i  w e  a re  t o  h ave 

an y  se n se  o f  w h e re  w e  a re  g o in g , th e r e f o r e ,  i t  is  e sse n t ia l  th at w e  find  

a  p o s it io n  o u ts id e  o f  sc ie n c e  f r o m  w h ich  w e  can  a sc e r ta in  th e  ’n a tu r e ’ 

o f  sc ie n c e  i t s e l f  fo r ,  i f  n o t e n t ire ly  r e sp o n s ib le  fo r  c h a n g e , sc ie n c e  

r e p r e se n ts  w h at w e  a re  c h a n g in g  in to .
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If th e r e  i s  o n e  in c o n tr o v e r t ib le  fa c t  u n d e r ly in g  a n y  sc ie n tif ic  m e t h o d  it 

is  th a t th e  d e te r m in a t io n  o i  o b je c t iv e  d a ta  p r e s u p p o s e s  th e  iso la tio n  o l 

a  d is c r e te  u n it  a t  a  d is t in c t  p e r io d  o t  t im e . W h ile  th e  id e a  o f  a  d is c r e te  

a to m  m a y  h av e  b e e n  u n d erm in ed , b y  q u a n tu m  th e o r y , ‘ a to m ism ’ 

r e m a in s  b o th  e sse n t ia l  a n d  in tr in s ic  t o  s c ie n tif ic  r e p r e s e n ta t io n . A ll 

s c ie n tif ic  p r o c e d u r e s ,  f r o m  ta k in g  m e a s u r e m e n ts  lo  th e  u n its  

e m p lo y e d , n e c e s s ita te  th e  d iv is io n  o f  s p a c e  an d  t im e  an d  p r e s u p p o se  

an  a to m is t ic  p ic tu r e  o f  th e  r e a l .  T h is  a to m ism  c a n  b e  e ith e r  a c tu a l , as 

in g e n e t ic s ,  im p lie d , a s  in  th e  s e p a r a t io n  o f  d is c r e te  ‘ s t a t e s ’ o r  a b s tr a c t , 

as in  th e  r e a l  n u m b e r  c o n tin u u m .

S c ie n c e  as a  w h o le  is  fo u n d e d  o n  th e  d is c r e te  w h ich , b e in g  n e c e s sa ry  

fo r  d e te r m in in g  o b je c t iv i ty ,  c o n d it io n s  b o th  th e  sc ie n tif ic  m e th o d  and 

its  im a g e  o f  th e  r e a l .  D e s p ite  th e  o b so le s c e n c e  o f  c la s s ic a l  a to m ic  

th e o ry , ‘p a r t ic le s ’  r e m a in  th e  p r im a r y  c o n c e r n  o l th e o re t ic a l  p h y s ic s . 

M o s t  im p o r ta n t ly ,  th e  r e p r e s e n ta t io n  o f  s p a c e , t im e  a n d  m o v e m e n t  in 

g e n e r a l  i s  p r e d ic a te d  o n  the. m a th e m a tic a l  c o n tin u u m . A s  a  c o n se 

q u e n c e , th e  E le a t ic  p a r a d o x e s  c o n tin u e  t o  u n d e r m in e  th e  v e ra c ity  o f  

s c ie n tif ic  r e p r e s e n ta t io n , a s  d e te r m in in g  d a ta  a n d  r e p r e s e n t in g  p r o c e s s  

b o th  re q u ire  th e  d iv is io n  ο ί  m o v e m e n t  a n d  c h a n g e , a lth o u g h  m o v e 

m e n t  m a y  appeal* t o  b e  r e d u c ib le  to  a s e r ie s  o f  s t e p s ,  th e  p a r a d o x e s  

re v e a l d iv is io n  i t s e l f  t o  h av e  n o  e n d . W ith  m o d e r n  s c ie n c e  v ir tu a lly
*

b e g in n in g  w ith  th e  c a lc u lu s , w h ic h  r e q u ir e s  ta k in g  d iv is io n  t o  its  

in fin ite  l im it , r e so lv in g  th e  p a r a d o x e s  o l Z e n o , o r  w h at is  n o w  r e fe r  re« 1 

t o  as th e  c o n tin u u m  p r o b le m , h as  b e e n  s e e n  t o  h o ld  th e  k e y  to  

p r o v id in g  scientific.· r e p r e se n ta t io n  w ith  a  c o n s is te n t fo u n d a tio n .

In o n e  s e n s e , d ie  E le a t ic  p a r a d o x e s  d is t in g u ish  d ie  s e r ie s  o f  p o s it io n s  

t r a v e r s e d  b y  a  m o v in g  b o d y  f r o m  th e  t r a je c to r y  a lo n g  w h ich  i t  a p p ea l's  

to  m o v e .  A c c o rd in g  to  K a n t ,  the. p a r a d o x e s  il lu s t r a te  th e  d is t in c tio n  

b e tw e e n  p h e n o m e n a  an d  th e  a b s t r a c t  p e r c e p tu a l  f r a m e w o r k  that 

c o n ta in s  th e m . In d o in g  s o , Kant, w a s  fo r c e d  t o  c o n ta in  h u m an  

p e rc e p t io n  w ith in  a  tra n sc e n d e n ta l f r a m e w o r k , th e r e b y  d e n y in g  d ir e c t  

a c c e s s  t o  th e  'th in g  in i t s e l f ’ a n d  p e r p e tu a t in g  th e  E le a t ic  d is t r u s t  o f  

r e p r e s e n ta t io n . T h e  e m e r g e n c e  o f  n o n -E u c lid e a n  g e o m e tr ie s  e v e n tu a lly  

u n d e r m in e d  th e  K a n tia n  so lu t io n . W ith  th e  o n g o in g  su c c e s s  o f  m a th 

e m a tic a l  p h y s ic s , th e  o n u s  w a s  on  p h ilo so p h y  t o  r e so lv e  th e  p a r a d o x e s
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an d  p r o v id e  sc ie n c e  w ith  a  fo u n d a tio n  th a t w o u ld  b e  a s  c o n s is te n t  as 

its  s u c c e s s .

T o  a la r g e  e x te n t  w h a t w e  n o w  k n o w  as A n a ly t ic a l p h ilo so p h y  g re w  

o u t  o f  th e  d e s ir e  t o  s o lv e  th e  c o n tin u u m  p r o b le m . F ir s t  e lim in a t in g  th e  

id e a  o f  an in tu it iv e  o r ,  in F r e g e ’ s  t e r m s ,  ‘p s y c h o lo g is t ic ’ c o n tin u u m , 

the. a im  w a s  th en  t o  p r o v id e  a  c o n s is te n t  lo g ic a l  d e sc r ip t io n  o f  

m a th e m a tic a l  c o n tin u ity . In tia llv , m u ch  p r o g r e s s  w a s  m a d e :  F r e g e , to r 

in s ta n c e , d e v e lo p e d  a  p u re ly  lo g ic a l  d e fin it io n  o f  n u m b e r , w h ile  C a n to r  

c a m e  u p  w ith  a  fo rm a l p r o o f  o f  th e  n u m e r ic a l  ‘ s iz e ' o f  th e  c o n tin u u m . 

C o n v in c e d  a  le g it im a te  e x p la n a t io n  h ad  b e e n  fo u n d , B e r tr a n d  R u sse ll  

b e l ie v e d  th e  c o n tin u u m  p r o b le m  s o lv e d , d e c la r in g  th a t sc ie n c e  and 

p h ilo so p h y  h ad  e n te re d  a  n e w  a g e  o f  c e r ta in ty :

1'he so lu t io n  o f  th e  d if f ic u lt ie s  w h ich  fo rm a lly  s u r r o u n d e d  the 

m a th e m a tic a l  in fin ite  is  p ro b a b ly  th e  g r e a te s t  a c h ie v e m e n t o f  w h ich  

o u r  o w n  age  h as  t o  b o a s t .  S in ce  th e  b e g in n in g s  o f  G r e e k  th o u g h t 

th e se  d if f ic u lt ie s  h a v e  b e e n  k n o w n ; in  e v e ry  age  th e  f in e st in te lle c ts  

h av e  v a in ly  e n d e a v o u r e d  t o  a n sw e r  th e  a p p a re n tly  u n a n sw e ra b le  

q u e s t io n s  that, h av e  b e e n  a sk e d  b y  Z e n o  th e  fc le a tic . A t  la s t  G e o r g e  

C a n to r  has fo u n d  th e  a n sw e r  an d  h as  c o n q u e r e d  For th e  in te l le c t  a 

n e w  a n d  v a s t  p r o v in c e  w h ich  h ad  b e e n  g iv e n  o v e r  t o  C h a o s  a n d  o ld  

N ig h t .(R u s s e l l  1 9 1 8 :  6 5 )

In c o n tr a s t  t o  R u s s e l l 's  te n a c ity , th e  v a lid ity  o f  th e  n e w  m a th e m a tic a l  

c o n tin u u m  w a s  t o  p r o v e  sh o r t l iv e d . C o n tr a d ic t io n s  a p p e a r e d  w ith in  

C a n t o r 's  s e t  th e o ry  an d  a  n e w  s e t  o l  p a r a d o x e s  e m e r g e d  w h ic h  s im p ly  

re v iv e d  the. f o r m  o f  th e  a g e -o ld  a p o r ia .

T h e  fa c t  th a t th e  E le a t ic  p a r a d o x e s  r e fu s e  t o  b e  r e so lv e d  has n o t 

h in d e re d  sc ie n tif ic  d e v e lo p m e n t  a t  a ll . M a th e m a t ic s  w o r k s  r e g a r d le s s  

o f  w h e th e r  th e  re a l  n u m b e r  c o n tin u u m  is p r o v e d  c o n s is te n t  o r  n o t . In 

th is r e s p e c t ,  d e sp ite  fa ilin g  t o  r e so lv e  th e  c o n tin u u m  p r o b le m , p h ilo so 

p h y  d id  m a k e  g r e a t  in r o a d s  in to  d e sc r ib in g  th e  lo g ica l b a s is  to  

m a th e m a tic s  an d  sc ie n tif ic  r e p r e se n ta t io n . M o s t  n o ta b ly , in  d e m o n  

s tr a t in g  th e  lo g ic a l  in c o n sis te n c y  w ith in  C a n t o r 's  s e t  th e o r y . G ö d e l  and 

T u r in g , a m o n g s t  o th e r s ,  r e v e a le d  th e  e x i s t e n c e  o f  a c o m m o n  f o r m  to  

a ll  a lg o r ith m ic  p r o c e s s e s .  C o n firm in g  the. p a ra lle l  b e tw e e n  th e  a lg o r i th 

m ic  a n d  th o u g h t p r o c e s s e s ,  w h at is  n o w  k n o w n  a s  th e  T u r in g  M ach in e
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h as n o t  o n ly  b e c o m e  m a n ife s t  in  th e  c o m p u te r ,  th e  in c r e a se d  s p e e d  o f  

c o m p u te r - p r o c e s s in g  h as  g r e a t ly  e n h a n c e d  th e  s c o p e  o f  sc ie n t if ic  

r e p r e s e n ta t io n .

W h ile  th e  s im p le  fa c t  th a t sc ie n c e  c o n t in u e s  t o  a d v a n c e  c o n firm s  a 

c o r r e s p o n d e n c e  b e tw e e n  th o u g h t a n d  o b je c t iv i ty ,  th e  g a p s  w ith in  th e  

m a th e m a tic a l  c o n tin u u m  s u g g e s t  th a t  r e p r e s e n ta t io n  m a y  n o t g iv e  a 

c o m p le t e  p ic tu r e  o f  re a l ity . J u s t  as a  c o m p u te r  a p p e a r s  m o r e  c ap ab le  

o f  p r o c e s s in g  th o u g h t r a th e r  th an  a c tu a lly  th in k in g , T u r in g  a n d  G ö d e l  

fu r th e r  r e v e a le d  th a t th e  a lg o r i th m  c a n n o t a c c o u n t  fo r  i t s  o w n  c r e a t io n . 

In s te a d , th e y  a r g u e ,  e v e n  fo r m a l  lo g ic  an d  m a th e m a tic a l  r e a so n in g  

can n ot, e sc a p e  th e  u se  o f  ‘ in tu it io n ’ . N e v e r t h e le s s ,  i f  an y th in g  e x is t s  

b e y o n d  r e p r e s e n ta t io n  a n d  r e f le c t iv e  th o u g h t , i t  is  b y  n a tu r e  o u ts id e  

th e  re a lm  o f  s c ie n c e . S in c e  p h ilo so p h y  h as  c o r n e r e d  i t s e l f  in  lo g ic  an d  

la n g u a g e , w e  a re  e f fe c t iv e ly  le f t  w ith o u t  an y  p o s it io n  f r o m  w h ic h  to 

g a u g e  th e  n a tu re  o f  sc ie n c e  a n d  w h e re  it. i.s ta k in g  u s.

R e p r e se n t in g  th e  o b je c t iv e  w o r ld  d e m a n d s  iso la t in g  e ith e r  a n  im a g e  

o r  a  u n it  in  s p a c e  a n d  t im e . A s  w ith  Z e n o ’s  a r r o w , th e  d e te r m in a t io n  

o f  an y  o b je c t iv e  d a ta  a s su m e s  that p r o c e s s  c a n  b e  s to p p e d  fo r  an  in stan t 

a n d  that: s u b je c t  an d  o b je c t  a r e ,  in  D e r r id a ’ s  te r m in o lo g y , ‘p r e s e n t ’ to 

o n e  a n o th e r . O n  o n e  h a n d , th e  E le a t ic  p a r a d o x e s  p r e s u p p o se  th is 

s im u lta n e ity  b e tw e e n  s u b je c t  a n d  o b je c t .  O n  th e  o t h e r  h a n d , in fin ite  

d iv is ib ility  r e v e a ls  th at th is  can  n e v e r  t r u ly  o c c u r  a s  e a c h  p re se n t is 

in fin ite ly  d is ta n t  f r o m  th e  n e x t .  D e s p ite  th is , m a th e m a tic a l  c o n tin u ity  

re m a in s  c e n tr a l  t o  th e  p e rv a d in g  c o n c e p t io n  o f  t im e . A s  B e rg so n  

p o in ts  o u t ,  th e  c o e x is te n c e  o f  s u b je c t  a n d  o b je c t  in  th e  sa m e  p r e se n t  

is  a s s u m e d  n o t  o n ly  in d e te r m in a t io n  b u t  in  o b je c t iv e  th ou gh t, as 

w e l l :

T h e  p r in c ip le  o f  id e n tity  is th e  a b s o lu te  law  o f  o u r  c o n sc io u sn e s s :  it 

a s s e r t s  that w h a t is  th o u g h t is  th o u g h t at th e  m o m e n t, w e  th in k  it.: 

an il w h at g iv e s  th is p r in c ip le  its  a b s o lu te  n e c e s s ity  is  th a t i t  d o e s  n o t  

b in d  th e  fu tu r e  t o  th e  p r e s e n t ,  b u t  o n ly  th e  p r e s e n t  t o  th e  p r e s e n t .  

(B e r g s o n  1 9 1 9 : 2 0 7 )

A lth o u g h  i l lu so r y , th e  c o e x is te n c e  o f  th o u g h t a n d  its  o b je c t  c o n st itu te s  

th e  fo u n d a tio n  o f  a ll 'in te lle c tu a l ' p r o c e s se s .  B o th  Z e n o  an ti th e  a r r o w  

a r e  a s s u m e d  t o  c o e x is t  in  th e  sa m e  p r e s e n t  h e  d e te r m in e s  i t s  p o s it io n ,
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ju s t  as th e  d a ta  is  a s s u m e d  t o  b e  p r e s e n t  t o  h is m in d  w h e n  h e  d e sc r ib e s  

th e  a r r o w ’s  t r a je c to r y .

W ith in  th e  p a r a d o x e s ,  a n d  sc ie n tif ic  r e p r e se n ta t io n  in  g e n e r a l , 

m o v e m e n t  is  r e p r e s e n te d  s o le ly  b y  a  s e t  o f  d is c r e te  p o in t s ,  im a g e s  o r  

n u m b e r s . A n d  w h e n , fo r  in s ta n c e , n u m b e r  is  u se d  to  c a lc u la te  

m o v e m e n t , th e  u n it  th e n  a c ts  a s  a  r e p r e s e n ta t io n  o f  th o u g h t  a s  m u c h  

as o f  m o t io n . Ju st, as Z e n o ’s  p a r a d o x e s  a s su m e  m o v e m e n t  is c o m p o se d  

o f  d is c r e te  s t e p s ,  o u r  r e lia n c e  o n  la n g u a g e  h as  le d  u s  t o  a ssu m e  th at 

th o u g h t itse ll  is  a  s te p -b y  s te p  p r o c e s s .

A lth o u g h  w e  d o  c a r r y  o u t  a  l im ite d  n u m b e r  o f  o b je c t iv e  and 

se q u e n tia l in te lle c tu a l o p e r a t io n s ,  ‘ th o u g h t ’ it se lf , in c lu d in g  o u r  p e r 

c e p t io n  o f  o u r se lv e s  a n d  th e  w o r ld ,  i s  a b so lu te ly  c o n tin u o u s . I f  th ere  

is  o n e  th in g  th a t n o  o n e  c a n  d e n y , i t  is  th a t th e  con tin u ity · in  w h ic h  w e  

l iv e ,  th in k  a n d  a c t ,  is a b s o lu te ly  in d iv is ib le  s in c e  n o  o n e  h as  a s  y e t 

l iv e d  a  d iv is ib le  l i fe .  A lth o u g h  th e  p a r a d o x e s  o f  Z e n o  d e m o n st r a te  th at 

th e re  can  b e  n o  ‘ n e x t ’ in s ta n t, th e  im p o ss ib i li ty  o f  th e  ‘p r e s e n t ’ i s  o n ly  

r e v e a le d  th ro u g h  o u r  a c tu a l  a p p re h e n s io n  o f  c o n tin u ity  itse lf .

A b se n t f r o m  th e  E le a t ic  p a r a d o x e s  a lto g e th e r , e lid e d  b y  th e  sc ie n tif ic  

point, o f  v ie w  a n d  g e n e r a l ly  ig n o r e d  b y  p h ilo so p h y , o u r  a ffe c tiv e  

a p p r e h e n s io n  o f  c o n tin u ity  h as  g e n e r a l ly  b e e n  c o n s id e r e d  i l lu so r y . T h e  

s im p le  c h a lle n g e  to  th is  a s su m p tio n  is , h o w e v e r , th at i f  th e  co n tin u u m  

is  w h o lly  d is c r è te  th e n  w h e re  d o c s  th e  il lu s io n  r e s id e ?  In a c tu a lity , 

a ffe c t iv itv  is  in se p a ra b le  f r o m  o u r  o w n  e x is te n c e . O u r  a ffe c tio n s  a re  

m o u ld e d  w ith  th e  c o n tin u ity  in w h ich  w e  p e r c e iv e ,  th in k  an d  a c t . 

W ith in  th is c o n t in u ity , th e  m a n n e r  in  w h ic h  w e  a re  a f fe c te d  b y  th e  

w o r ld ,  a n d  b y  o u r  o w n  th o u g h ts  a n d  d e s ir e s ,  c o n s t itu te s  o u r  im m ed iate , 

re sp o n se  to  th e  e n v iro n m e n t an d  th e  c h a n g e s  ta k in g  p la c e  a ro u n d  and 

w ith in  o u r se lv e s . H o w e v e r , as th e  con tin u ity ' o f  a ffe c tiv e  a w a re n e s s  

o c c u p ie s  th e  sa m e  p o in t  o f  v ie w  a s  a b s tr a c t  r e a s o n , it is  in c a p a b le  of 

b e in g  m a d e  an  o b je c t  o f  th o u g h t an d  h as , fo r  th is r e a s o n , b e e n  

c o n s id e r e d  ir r e le v a n t  t o  th o u g h t . O n  th e  o th e r  h a n d , as th e  E le a tic  

p a r a d o x e s  c o n fir m , th e  in d iv is ib le  c o n tin u ity  o f  o u r  a ffe c tiv e  c o n sc io u s 

n e ss  o i le r s  u s  a  p e r sp e c t iv e  o u ts id e  o f ,  a n d  o n , th e  p u r e ly  o b je c t iv e  

p o in t  o f  v ie w  o f  sc ie n c e . A n d , a s  B e r g so n  to o k  p a in s  t o  m a k e  c le a r , 

th e  im m e d ia c y  o f  o u r  c o n sc io u s  d u ra t io n  a ls o  h as  th e  p o te n t ia l  to  

p r o v id e  sc ie n c e  w ith  th e  m e ta p h y s ic s  i t  lack s.
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C o n tin u ity  w a s  first, e n c o u n te r e d  in m o d e r n  sc ie n c e  w ith  th e  d isc o v e ry  

o f  g ra v ita t io n a l an ti e le c tro m a g n e tic ! f ie ld s . In M atter an d  Memory 

B e rg so n  p o in t s  o u t  that, th e  p h y s ic s  o f  fie ld s  c o m p r o m is e s  th e  c la ssica l 

m o d e l  o f  an  iso la te d  a to m . W ith  th e  w o r k  o f  K e lv in  a n d  F a ra d a y , h e  

a r g u e s :

W e  se e  fo r c e  m o r e  an d  m o r e  m a te r ia l iz e d , th e  a to m  m o r e  and 

m o r e  id e a liz e d , th e  tw o  te r m s  c o n v e rg in g  to w a rd  a  c o m m o n  lim it 

a n d  th e  u n iv e r se  th u s  r e c o v e r in g  i t s  c o n tin u ity . W e  m a y  s till  sp e a k  

o f  a to m s : th e  a to m  m a v  r e ta in  its in d iv id u a lity  f o r  o u r  m in d  w h ich
’  J  !

iso la te s  i t ,  b u t  th e  so l id ity  a n d  th e  in e r tia  o f  th e  a to m  d is so lv e  in to  

lin e s  o f  fo r c e  w h o se  r e c ip ro c a l  so l id a r i ty  b r in g s  b a c k  t o  u s  u n iv e rsa l 

c o n tin u ity . (B e r g so n  1 9 9 1 : 2 0 0 )

W h ile  B e r g so n ’ s r e p u ta t io n  m a y  h a v e  w a n e d , tw e n tie th -c e n tu r y  s c i

e n c e  a p p e a r s  o n ly  to  c o n firm  h is  fu n d a m e n ta l in sigh t.. G e n e ra l  re la tiv  

ity , fo r  in s ta n c e , re v e a le d  g ra v ita t io n  t o  b e  a  u n iv e r sa l  f o r c e ,  u n itin g  

a ll  m a te r ia l  b o d ie s  in  sp a c e  a n d  t im e . W h e n  th e  s ig n ific a n c e  o f  g e n e ra l  

r e la t iv ity  is  c o m b in e d  w ith  th e  c o sm o lo g ic a l  im p lic a tio n s  o l  E in s te in ’ s 

e q u a t io n , E = M c ,? w h ich  u n d e rm in e s  th e  d is t in c t io n  b e tw e e n  m a t te r  

a n d  e n e r g y , th e  m a te r ia l  u n iv e r se  i s  u n ite d  in to  w h a t is  e sse n tia lly  a 

su b s ta n tia l  c o n tin u u m .

T h e  id e a  th a t d ie  u n iv e r se  is  c o m p o se d  f r o m  th e  c o n tin u ity  o f  

s u b s ta n c e  is  n o t  e x c lu s iv e  t o  E in s te in . In  th e  Etl·tes, S p in o z a  c o n st ru c ts  

a  d e ta ile d  a c c o u n t  o f  th e  re a l  a s  a  su b s ta n tia l  c o n tin u u m . Not: 

su r p r is in g ly , E in s te in  b e l ie v e d  m o d e r n  sc ie n c e  c o r r o b o r a t e d  S p in o z a ’ s 

m e tap h y sic a l o u t lin e  o f  s u b s ta n c e . R o th , fo r  in s ta n c e , c o n c u r  that 

m a te r ia l  r e a l ity  is  c o n tin u o u s  r a th e r  th an  a to m is t ic .

A lth o u g h  E in s te in  an ti S p in o z a  c o n c e iv e  m a te r ia l  fo r m s  as d e r iv in g  

f r o m  c h an g e s  in  th e  s iz e  a n d  d is tr ib u t io n  o f  m o d e s  o f  an  e sse n tia lly  

c o n t in u o u s  s u b s t r a tu m , th e y  c o n tin u e  t o  a d h e re  t o  th e  c la s s ic a l  n o tio n  

o f  t im e  as u n c h a n g in g . C h a n g e s  w ith in  s u b s ta n c e , in  th is  s e n s e ,  a re  

b e lie v e d  to  b e  d e te r m in is t ic  a n d  r e v e r s ib le ,  a s  m a te r ia l  p r o c e s se s  a re  

g o v e r n e d  b y  th e  e te rn a l a n d  in v ar iab le  la w s o t  p h y s ic s . S u b s ta n c e  i t s e l f
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is , f r o m  th is  p e r s p e c t iv e ,  h a rd ly  d istin gu ish ab le , f r o m  P la to 's  c o n c e p t io n  

o f  t im e  as th e  ‘m o \ in g  im a g e  o f  e te r n i ty '.

In r e c e n t  t im e s ,  fin d in g s  in  a re a s  su c h  a s  q u a n tu m  m e c h a n ic s  and 

c h a o s  th e o ry  h a v e  c h a lle n g e d  th e  c la ss ic a l o r  d e te r m in is t  c o n c e p t io n  o f  

p h y s ic a l re a lity . S im ila r ly , th e  id e a  th a t p h y s ic a l p r o c e s s e s  a re  r e v e r s i 

b le ,  c o n flic ts  w ith  th e  c o sm o lo g ic a l  im p lic a tio n s  o f  th e  e n t r o p y  law  

w h ic h , w h en  ta k e n  t o  its  u lt im a te  c o n c lu s io n , m a k e s  c h a n g e  ir r e v e r s i

b le  a n d  p la c e s  th e  a r r o w  o f  t im e  in  th e  h e a r t  o f  su b s ta n c e . A lth o u g h  

r e la t iv ity  h as  r e v e a le d  th a t th e r e  i s  n o  u n iv e r sa l  t im e - f r a m e , th e  

c o n tin u u m  m u s t  b e  se e n  t o  b e  ir r e v e r s ib le  i f  w e  a r e  t o  r e s p e c t  th e  

ra m ific a t io n s  o f  th e  e n t r o p y  la w . T h is  i s  th e  e sse n c e  o f  B e r g so n ’s 

c o n fro n ta t io n  w ith  r e la t iv is t  p h y s ic s  in  D uration  an d  S im ultan eity , w h e re  

h e  a rg u e s  th a t ir r e v e r s ib il ity  m u s t  a p p ly  to  su b s ta n c e  i t s e l f  -  a  p o s it io n  

in d ire c t ly  s u p p o r te d  b y  Ily a  P r ig o g in e  in  h is r e c e n t  The End o f  Certainty. 

Ig n o rin g  th e  c o n tr o v e r s y  su r r o u n d in g  B e r g so n ’ s  su p p o se d  ‘ c o n fro n ta  

l io n  w ith  E in s te in ’ , th e  c le a re st  d e fe n c e  o f  D u ration  a n d  S im ultaneity  is  

t o  b e  fo u n d  in  P a u l D a v ie s  a n d  Jo h n  G r ib b in ’ s  d e sc r ip t io n  o f  th e  im a g e  

o f  t im e  th a t e m e r g e s  w ith  th e  u n io n  o f  e n t r o p y  a n d  re la t iv ity :

. . . w h e n  w e  r e f e r  t o  an  ‘a r r o w ’  o f  t im e , w e  sh o u ld  n o t  th in k  o f  

th e  a r r o w  fly in g  th ro u g h  th e  v o id  f r o m  p a s t  t o  fu t u r e ;  r a th e r , w e  

sh o u ld  th in k  o f  th e  a r r o w  as lik e  th e  c o m p a s s  n e e d le , p o in t in g  th e  

w a y  t o  th e  f u t u r e ,  e v e n  th o u g h  i t  is  n o t moving in to  th e  fu tu r e . 

(D a v ie s  a n d  G r ib b in  1 9 9 2 : 1 2 8  9')

N o t  o n ly  t im e , b u t  ch an ge  it se lf ,  m u s t  b e  s e e n  t o  p a s s  in  th e  sam e  

d ir e c t io n . F o r  th is r e a s o n , t im e  can  n o  lo n g e r  b e  c o n s id e r e d  ‘ a b so lu te ly  

r e la t iv e ’ ,  f o r  a ll  c h an g e s  m u s t  b e  s a id  t o  h av e  a  ‘ s ig n ’ o r  d ir e c t io n . A s 

P r ig o g in e  c o n fir m s , th is  in  n o  w a y  c o n flic ts  w ith  th e  t im e - d ila t io n  th a t 

E in s te in  p r e d ic te d  an d  e x p e r im e n t  h as  v e r if ie d  (P r ig o g in e  1 9 9 7 : 1 6 9 ) . 

In fa c t ,  th e  m e ta p h y s ic a l  im p lic a t io n s  o f  g e n e r a l  r e la t iv ity  a n d  q u a n tu m  

m e c h a n ic s  d e m a n d  th at c h a n g e  is  b ro u g h t  in to  t im e  itse lf .

I f, a s  m o d e r n  p h y s ic s  s u g g e s t s ,  110  m a te r ia l  e n t ity  c a n  b e  e n t ire ly  

iso la te d  in s p a c e  an d  t im e , th en  all c h an g e s  m u s t  in  s o m e  w a y  b e  

im p lic a te d  in o n e  a n o th e r  a n d  an y  c h a n g e  m u s t  t r a n s fo r m  th e  c o n tin u  

ity o f  su b s ta n c e  t.o s o m e  in fin ite s im al d e g r e e .  It is o fte n  a r g u e d  that
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th is ‘w h o li sm ’ im p lie s  th a t d o in g  d ie  d ish e s  in T o n g a  m u st- n e c e ssa r ily  

h a v e  a n  e f fe c t  o n  th in g s , n o t  o n ly  in  E u ro p e  a n d  C h in a  b u t  n e ig h b o u r 

in g  g a la x ie s  t o  b o o t .  T h is ,  o f  c o u r s e ,  d o e s n ’ t stan d  u p  to  e m p ir ic a l  

e v id e n c e , b u t  n e ith e r  i s  i t  a n e c e s s a r y  ra m ific a t io n  o f  c o n tin u ity . W e  

d o n ’ t  e x p e c t  t o  s e e  r ip p le s  o n  th e  b e a c h  in  N o r m a n d y  i f  w e  th r o w  a 

s to n e  in to  th e  T h a m e s  b e c a u se  th e  w a v e s  d is s ip a te  in  w a te r .  A c c o r d 

in g ly , w e  can  a s su m e  that, m a te r ia l  e ffe c ts  a n d  fo r c e s  d e c lin e  e n tro p i-  

c a l lv  in  s p a c e  a n d  t im e .

W h ile  th e  lik e s  o f  re la t iv ity , e n t r o p y  an d  q u a n tu m  m e c h a n ic s  

c o n tr a d ic t  th e  id e a  o f  m a te r ia l  a to m ism , th e y  a lso  r e v e a l  c o n tin u ity  to  

b e  th e  l im it  o f  r e p r e s e n ta t io n . T h e  c o n t in u ity  o f  m o v e m e n t  an d  

c h a n g e , as th e  p a r a d o x e s  o f  Z e n o  d e m o n s t r a t e ,  c a n n o t b e  iso la te d  o r  

o b je c t i f ie d . F u r th e r  t o  th is , s in c e  a ll  r e f le c t iv e  in te l le c tu a l  p r o c e s se s  

a r e ,  a s  T u r in g  r e v e a le d , a ls o  p r e d ic a te d  o n  th e  ju x ta p o s i t io n  o f  d is c r e te  

e le m e n t s ,  th e  c o n tin u ity  o f  ch an ge  i s  p r e c lu d e d  f r o m  b e in g  an o b je c t  

o f  th o u g h t . T h is  d o e s  n o t  m e a n  th a t c o n tin u ity  c a n n o t  b e  a p p re h e n d e d  

in  th o u g h t . P re c ise ly  as B e rg so n  h as  a r g u e d , o u r  im m e d ia te  anti 

a ffe c t iv e  a p p re h e n s io n  o f  c o n sc io u s  e x is te n c e  p r o v id e s  th e  su r e s t  

c o n fir m a t io n  o f  th e  c o n tin u ity  that, e x is t s  a t  th e  l im its  o f  r e p r e se n ta t io n .

T h e  o n ly  w a y  in  w h ich  t im e ’s  a r r o w  a c q u ir e s  a n y  s e n s e  is  th ro u g h  

th e  a p p r e h e n s io n  o f  o u r  o w n  c o n tin u ity . A lth o u g h  it i s  p r a c t ic a lly  de 

rigueur  w ith in  c o n te m p o r a r y  th e o r e t ic a l  p h y s ic s  t o  b e g in  w ith  th e  

te m p o r a l  n a tu re  o f  p r o c e s s ,  th e  fa c t  th at t im e  is im m a n e n t e n fo ld s  

th o u g h t  i t s e l f  w ith in  c o n tin u ity , im p lic a t in g  a f fe c t iv ity  in  d ie  a p p r e h e n 

s io n  o f  c h a n g e . T h e  in tu it io n  o f  t im e  a s  th e  in d iv is ib le  c o n tin u ity  o f  

p r o c e s s  i s  w h a t B e r g so n  d e fin e s  a s  'd u r a t io n '.  D u r a t io n  s ig n ifie s  n o t  

o n ly  th e  l im it  o f  sc ie n c e  b u t  a t  th e  sa m e  t im e  e x p r e s s e s  th e  fo u n d a tio n  

o f  m e ta p h y s ic s . T h e  c o lle c t iv e  l im its  o f  th e  sc ie n tif ic  r e p r e s e n ta t io n  o f  

th e  re a l  d e lin e a te  a  su b s ta n tia l  c o n tin u u m  t o  w h ich  w e  o u r se lv e s  a re  

im m a n e n t . R a th e r  th an  th e  ‘ s t r e a m  o f  c o n sc io u sn e s s ’ o r  s im p ly  ‘ l iv e d  

t im e ’ , th e  in tu it iv e  a p p r e h e n s io n  o f  o u r  im m a n e n c e  t o  c o n tin u ity , 

w h e re  th e  d u ra t io n  o f  th o u g h t a n d  a f fe c t iv ity  e x p r e s s  th e  c o n tin u ity  

im m a n e n t  t o  all p r o c e s s e s ,  a r ise s  a t  th e  l im it  o f  th o u g h t i t s e l f ,  re v e a lin g  

th a t in th o u g h t w h ich  can  o n ly  b e  th o u g h t a n d  th at in a ffe c t io n  w h ich  

can  o n lv  b e  fe lt .
J

In th e  m e ta p h y s ic a l  s e n s e , d u r a t io n  is  n o t  in  an y  w a y  th e  e n d  o f  th e  

p r o b le m  b u t  th e  b e g in n in g . It c o n s t itu te s  th e  b a s is  u p o n  w h ich  all
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p h ilo so p h ic a l p r o b le m s  m u s t  b e  s ta te d : th e  th eory1 o l  m in d , th e  re la t io n  

b e tw e e n  m in d  a n d  b o d y , n a tu re  v e r su s  n u r tu r e , q u e s t io n s  o f  m e a n in g , 

d e s i r e ,  id e n tity  a n d  so  o n , m u s t  a ll b e  a p p r o a c h e d  f r o m  th e  p o in t  o f  

v ie w  o f  t im e  a n d  c o n tin u ity . M o s t  im p o r ta n t ly , c o n tin u ity  n o t on ly  

o f f e r s  a  p o s it io n  f r o m  w h ich  t o  e v a lu a te  th e  o b je c t  o f  s c ie n c e  an d  th e  

n a tu re  o f  s c ie n tif ic  r e p r e s e n ta t io n , i t  p r o v id e s  d ie  m e a n s  o f  av o id in g  

o p p o s it io n  t o  sc ie n c e  a n d  th e  ir r e c o n c ila b le  d e b a te  o f  w h e th e r  sc ie n c e  

r e p r e se n ts  re a lity  o r  n o t.

B E T W E E N  R E A L I S M  A N D  I D E A L I S M

T h e  f ir s t  a n d  p r im a r y  ta sk  o f  p h ilo so p h y  m u s t  b e  to  d is t in g u ish  it s e lf  

f r o m  sc ie n c e  s o  a s  t o  g a in  a  p e r s p e c t iv e  o n  th e  ‘n a tu r e ’  o f  sc ie n tif ic  

th o u g h t a n d  r e p r e s e n ta t io n . R a th e r  th an  d e b a te  w h e th e r  th e  o b je c t iv e  

w o r ld  is  r e a l  o r  n o t ,  th e  f ir s t  d i in g  th a t n e e d s  t o  b e  d o n e  is  t o  a c c o u n t  

fo r  th e  fa c t  th a t sc ie n c e  w o r k s .  In th is r e s p e c t ,  th e  s im p le  ta c t  th a t it 

is  n o w  p o s s ib le  t o  t r a n s p o se  D N A  fr o m  a  fish  t o  a  to m a t o  a n d  h a v e  it 

p r o d u c e  th e  sa m e  g e n e t ic  e f fe c t ,  sh o u ld  b e  p r o o f  e n o u g h  th a t w h e th e r  

w h a t sc ie n c e  r e p r e s e n ts  e x is t s  o r  n o t  is  n o  lo n g e r  a  v a l id  to p ic  o f  

d is c u s s io n . G iv e n  th e  e x tr a o r d in a r y  fa c t  o f  g e n e t ic  t r a n sp o sa b ili ty , i t  

s e e m s  r a th e r  u n lik e ly  th a t i t  is  w e  a lo n e  w h o  c o n s t r u c t  th e  n a rra tiv e s  

o f  D N A  a n d  e v o lu t io n . C o n s id e r in g  h o w  m u c h  w e  a re  a b le  to  

a n t ic ip a te , c o n t r o l  a n d  m a n ip u la te  th e  m o v e m e n t  o f  c h a n g e , i t  is  n o w  

a s  m u c h  ir r e sp o n s ib le  a s  it i s  p o in t le s s  t o  q u e s t io n  th e  existence o f  

m a te r ia l  o r d e r .  T h e r e  is  n o  lo n g e r  an y  r e a s o n  t o  r e g a r d  th e  w o r ld  as 

p h e n o m e n a l, a s  g e n e t ic  m o d if ic a t io n  is  a ll th e  e v id e n c e  w e  n e e d  to  

d e m o n st r a te  th a t D N A  e x is t s  a s  a  ‘ th in g  in  i t s e l f .

H is to r ic a l ly ,  e s ta b lish in g  th e  fo u n d a tio n s  o f  s c ie n tif ic  th o u g h t an d  

r e p r e s e n ta t io n  h as  r e v o lv e d  a ro u n d  d ie  d u a l p r o b le m s  o f  th e  s ta tu s  o f  

re a lity  a n d  th e  in flu e n ce  o f  th e  s u b je c t .  F o llo w in g  K a n t ’ s  p re c ise  

r e d u c t io n  o f  th e  o b je c t  o f  c la ss ic a l sc ie n c e  t o  th e  fa c u lt ie s  o f  th e  

t r a n sc e n d e n ta l  s u b je c t , p h ilo so p h y  h as  b e e n  d iv id e d  b e tw e e n  th e  

e x t r e m e s  o f  r e a l ism  a n d  id e a lism . T o d a y ,  th e  d e b a te  b e tw e e n  re a lism  

an d  th e  p o s tm o d e r n  d e sc e n d a n ts  o f  K a n tia n ism  h as  b e c o m e  so  in su la r  

that, b o th  sc ie n c e  a n d  th e  rea) a re  n o w h e re  to  b e  fo u n d . A c c o rd in g ly , 

i f  w e  a re  to  e s c a p e  th is im p a sse  an d  m a k e  a n y  s t e p s  to w a r d s  

u n d e r sta n d in g  th e  n a tu re  o f  e ith e r  th e  o b je c t iv e  w o r ld  o r  th e  sc ie n c e
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th a t r e p r e s e n ts  it ,  th e n , a s  B e rg so n  s u g g e s t s ,  w e  m u s t  f ir s t  fo r g e t  th e  

‘d is p u te s  b e tw e e n  p h ilo so p h e r s ' o v e r  w h e th e r  th e  w o r ld  w e  p e r c e iv e  

is  r e a l  o r  n o t  (B e r g s o n  1 9 9 1 :  1 0 ).

B e r g so n  p r o p o s e s  th at ‘c o m m o n  s e n s e ' t e l ls  u s  th at w h a t  w e  

p e r c e iv e  is  r e a l :  d ia t  o b je c t s  e x is t  in  e x t e n s io n , c o lo u r s  c o r re sp o n d  to  

v a r io u s  w a v e le n g th s  o f  lig h t, e t c .  A s  sc ie n c e  h a s  r e p e a te d ly  d e m o n 

s t r a te d , n o t  o n ly  th e  m a te r ia l  w o r ld  b u t  its  s e c o n d a r y  q u a lit ie s  — 

c o lo u r s ,  s o u n d s , ta s te s ,  e tc .  — e x i s t  a s  a n d  w h e re  w e  p e r c e iv e  th e m : 

in  (h e  m a te r ia l  p r o p e r t ie s  o f  th e  o b je c t s  w e  p e r c e iv e , th e ir  d e n s it ie s , 

c h e m ic a l c o m p o s it io n  a n d  th e  w a v e le n g th s  o f  lig h t a n d  so u n d  th e y  

r e f le c t  o r  e m it .  D e s p ite  th e  fa c t  th a t m u c h  o f  sc ie n c e  is  sa id  t o  co n flic t  

w it h  a p p e a r a n c e s , i t  m u s t  b e  r e m e m b e r e d  th a t th e  g r e a te r  p a r t  o f  

sc ie n tif ic  a d v a n c e m e n t h as  b e e n  d u e  t o  th e  d e v e lo p m e n t  o f  p r o s th e t ic  

to o l s  w h ich  e n h a n c e  th e  ra n g e  o f  o u r  o w n  o rg a n s  o f  p e r c e p t io n . T h e  

im a g e s  w e  p e r c e iv e  a r o u n d  u s  m u s t  b e  sa id  t o  e x i s t  in  th e  w o r ld  r a th e r  

th an  th e  m in d .

S in c e  m a te r ia l  rea lity  p r o v id e s  th e  m a te r ia l  that, is c o m m o n  t o  th e  

s e n s e s ,  p e r c e p t io n  n e e d  n o t  b e  s a id  t o  b e  ‘o f '  s o m e th in g . I f  w h a t w e  

p e r c e iv e  e x is t s  th e n , a s  B e r g so n  p o in ts  o u t ,  o u r  p e rc e p t io n  m u s t  a lso  

b e  ‘ s o m e  p a r t  o f  d ie  o b je c t s  th e m se lv e s ;  i t  i s  in  th e m  r a th e r  th a n  th e y  

in  i t ’ (B e r g so n  1 9 9 1 :  2 2 8  9 ) .  R a th e r  th an  a s su m in g  th e  b ra in  c o n 

s t r u c t s  a  s e p a r a te  im a g e  o f  re a l ity , d ie  im a g e s  w e  p e r c e iv e  e x i s t  in 

e x te n s io n , e ith e r  e m it t in g , a b s o r b in g  o r  re fle c t in g  th e  lig h t that, a f fe c ts  

th e  n e r v o u s  s y s te m . T h e  ‘m e c h a n ic s ’ o f  p e r c e p t io n ,  in  th is  s e n s e , a rise  

f r o m  th e  re la t io n s  b e tw e e n  w h a t c a n  e q u a l ly  b e  r e fe r r e d  t o  a s  ‘ im a g e s ',  

d ie  r e t in a , th e  o p t ic a l  n e r v e  an d  d ie  b r a in . F r o m  h e r e  th e  b ra in  

r e p r e s e n t s ,  as S p in o z a  w o u ld  h av e  it ,  th e  ‘ id e a ’ o f  th e  im a g e . T h a t  is, 

w h a t w e  p e r c e iv e  e x is t s  w h e re  w e  p e r c e iv e  i t ,  th e  b ra in  p r e s e n ts  

n o th in g  m o r e  th a n  o u r  ‘a w a r e n e s s ’ .

S in c e  w h at w e  p e r c e iv e  e x is t s  in  e x te n s io n , p e r c e p t io n  in  it se ll  d o e s  

n o t n ee d  t o  b e  se e n  to  ‘a d d ’ an y th in g  to  th e  re a l . T h e  so le  fu n c tio n  o f  

th e  p e r c e p t iv e  fa c u lt ie s  i s  t o  a c t  as a  f r a m e , a d m itt in g  th a t  w h ic h  i s  o f  

in te r e s t  w h ile  a t  th e  sa m e  t im e  f i lte r in g  o u t  th a t w h ic h  is  n o t .  J u s t  as 

a  d ie r m o m e t e r  ‘p e r c e iv e s ’ o n ly  h e a t , p e rc e p t io n  a d m it s  a  c e r ta in  

sp e c tr u m  o f  lig h t a n d  h a s  a  p a r t ic u la r  r a n g e  o f  fo c u s  f o r  d im e n sio n s  

a n d  s p e e d s  o f  m o v e m e n t  a n d  ch an ge .

F ir s t  l ik e n in g  th e  a c q u is it io n  o f  d a ta  t o  ta k in g  a  ‘ s n a p sh o t ’ o f

1 8



S C I E N C E  A N D  C O N T I N U I T Y

p r o c e s s ,  B e rg so n  th en  b e g in s  h is a n a ly s is  o f  p e r c e p t io n  b y  im a g in in g  it. 

s to p p e d  in  th e  in s ta n t a n  im a g e  is  a p p r e h e n d e d . W ith in  th is  fro ze n  

m o m en t, th e  re a l  is  r e d u c e d  t o  a  s ta t ic  m a te r ia l i ty  w h e re  e x te n s io n , 

in c lu d in g  d ie  b ra in  p e rc e iv in g  i t ,  i s  «in a g g r e g a te  o f  a to m is t ic  c o m p o n 

e n ts  a n d  th e  s u b je c t  is  d e v o id  o f  b o th  a ffe c tiv ity  a n d  th e  c o n tin u ity  o f  

‘ l iv in g ’ m e m o r y . F r o m  th is  p e r s p e c t iv e , p e r c e p t io n  in it se lf ,  o r  w h at 

B e r g so n  te r m s  'p u r e  p e r c e p t io n ’ , e m e r g e s  s im p ly  a s  th e  fa c u lty  fo r  

iso la t in g  im a g e s ,  d if fe r in g  in k in d  fro m  th e  in e x le n s iv e  a t t r ib u te s  of 

a ffe c tiv ity  a n d  m e m o r y .

A lth o u g h  ‘p u r e  p e r c e p t io n ’ e x i s t s ,  as B e r g so n  p u t s  i t ,  ‘ in  th e o ry  

ra th e r  th an  in fact.', th e  ta k in g  o f  a  ‘ s n a p sh o t ’ o f  p r o c e s s  is  p r e s u p p o se d  

b y  sc ie n tif ic  a n a ly s is , b o th  in  t e r m s  o f  p h y s ic a l  m e a s u r e m e n t  an d  th e  

u n its  o f  c a lc u la t io n , r e v e a lin g  th e  sc ie n tif ic  s u b je c t  t o  b e  o n to lo g ic a ily  

in d ist in g u ish a b le  fro m  d »e  in s tr u m e n ts  i t  e m p lo y s . M o r e o v e r ,  w h ile  

p e r c e p t io n  in  g e n e r a l  c a n  b e  sa id  t o  b e  p r e d ic a te d  o n  f r a m in g  th e  re a l ,  

in  a c tu a lity  th e  iso la t io n  o f  a  d is c r e te  o b je c t iv e  im a g e  in  s p a c e  a n d  tim e  

c o n st itu te s  a n  id e a l  w h ic h  c a n  n e v e r  b e  a t ta in e d . T h is  is  a ls o  th e  ca se  

w ith  th e  d e te r m in a t io n  o f  o b je c t iv e  d a ta ,  w h ich  a lth o u g h  p re d ic a te d  

on  ta k in g  th e  e q u iv a le n t  o f  a  sn a p sh o t o f  p r o c e s s  a lw a y s  ta k e s  p lace  

w ith in  a  c e r ta in  d u ra tio n .

T h e  in s ta n t r e p r e s e n ts  a n  id e a l  w h ic h  m e a s u r e m e n t  an d  r e c o r d in g  

a p p ro a c h  b u t  c a n  n e v e r  re a c h . T h r o u g h  n u m b e r , u n its  a n d  lan gu age , in  

g e n e r a l ,  h o w e v e r , th e  id e a l is  a c tu a liz e d  an d  p r o c e s s  is  e n c o u n te r e d  as 

i i  i t  w e r e  fr o z e n . T h ro u g h  th e  m e d iu m  o f  la n g u a g e  a n d  n u m b e r in g , 

n o t  o n ly  th e  r e p r e s e n ta t io n  o f  d ie  o b je c t iv e  w o r ld  b u t  e q u a lly  o f  

th o u g h t a s su m e s  th e  f o r m  o f  p u r e  p e rc e p t io n  a n d , a s  a  c o n se q u e n c e , 

e lid e s  th e  c o n tin u ity  w ith in  w h ic h  c h a n g e  a n d  d ie  p r o d u c t io n  o f  

d if fe re n c e  o c c u r s .  T h «  id e a lism  o f  th e  instant, e q u a lly  in tro d u c e s  

n e c e s s ity  in to  n a tu r e , r e n d e r in g  a ll  r e p r e s e n ta t io n s  o f  p r o c e s s ,  in 

S p in o z a ’ s t e r m s ,  sub specie aet.e.rnliotis.

B e c a u se  r e p r e se n ta t io n  is  d e r iv e d  o r  a b s tr a c te d  fro m  th e  re a l, 

n u m b e r , u n i t s  an d  e q u a t io n s  o f  m o t io n ,  e tc .  a r e ,  as A r is to t le  p u t s  it , 

p o te n t ia l  t o  th e  n u m b e r e d . D e te r m in is m , in  d i i s  s e n s e , can  b e  s e e n  to  

a c tu a liz e  th e  id e a l l im its  o f  p r o c e s s  it se lf .  F r o m  th is  p e r s p e c t iv e , 

N e w to n ia n  p h y s ic s  a p p e a r s  n e ith e r  w h o lly  i l lu so r y  n o r ,  a s  d ie  m o r e  

e a r n e s t  a d v o c a te s  o f  ‘p o s tm o d e r n ’ sc ie n c e  w o u ld  h a v e  it ,  ‘w r o n g ’ . 

C la ss ic a l  sc ie n c e  a s  a  w h o le  r e p r e s e n t s  th e  lim it o f  p r o c e s s  i t s e l f ,  w h ere
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sy s te m s  te n d  to w a r d  l in e a r  c a u sa lity  an d  in fin ite  r e p e t it io n  a s  th e  id e a l 

fo r m  o f  s ta b ility . M o r e o v e r ,  n o n - lin e a r  d y n a m ic s  a n d  c h a o t ic  sy s te m s  

e s se n t ia lly  r e m a in  d e te r m in is t ic  as f o r m s  o f  r e p r e s e n ta t io n  a n d  o n ly  

p r e s e n t  a  c lo s e r  a p p r o x im a t io n  o f  th e  t r a n s fo r m a t io n  o f  a c tu a lity . S in ce  

th e  id e a lism  o f  th e  in s ta n t  u n d e r lie s  a n y  n u m e r ic a l  r e p r e s e n ta t io n  o f  

p r o c e s s ,  th e  c a u se s  a n d  m o v e m e n ts  im m a n e n t  to  th e  c o n t in u ity  o f  

p r o c e s s  a re  m o r e  lik e  w h at B e rg so n  te r m s  ‘ te n d e n c ie s ’ th an  la w s , an d  

can  n e v e r  b e  k n o w n  o b je c t iv e ly  in  th e m se lv e s .

S C I E N C E  A N D  A C T U A L I T Y

A lth o u g h  p e r c e p t io n  a l lo w s  a c c e s s  to  th e  ‘ th in g  in i t s e l f ’ , th e  a p p r e h e n 

s io n  o f  o b je c t iv ity  is  n o t  ‘u n c o n d it io n a l ’ . A s id e  f r o m  th e  p a r a m e te r s  

w h ic h  lim it p e rc e p t io n  t o  a  p a r t ic u la r  b an d  o l ’ th e  sp e c tr u m  a n d  c e r ta in  

d im e n s io n s  a n d  s p e e d s ,  i t  is  a lso  c o n d it io n e d  b y  th e  s t r u c tu r e  o f  th e  

p e r c e p tu a l  f r a m e w o r k . In c o n tr a d is t in c t io n  t o  K a n t , w h o  r e g a r d e d  

s p a c e  a n d  t im e  a s  fo r m s  im p o s e d  o n  s e n sa t io n , B e r g so n  r e v e a l s  sp a t ia l  

d is t in c t io n  t o  b e  a b s tr a c te d  f r o m  th e  c o n to u r s  o f  m a te r ia l  e x te n s io n . 

A c c o r d in g ly , r a th e r  th an  h av in g  an y  p a r t ic u la r  fo r m , sp a c e  a d m its  o f

E u c lid e a n  sp a c e s  b e in g  v a r io u s  p e r s p e c t iv e s  c a r v e d  o u t  o f  su b s ta n c e . 

T h e  e m p ir ic a l  s e l f ,  o n  th e  o th e r  h a n d , o r  w h a t B e r g so n  r e f e r s  t o  as th e  

'd u r a t io n  w h e re in  w c  se e  o u r s e lv e s  a c t in g ’ ,  is  s t r u c tu r e d  in  r e la t io n  to 

p r a c t ic e  (B e r g s o n  1 9 9 1 :  1 8 6 ) .  F r o m  th is  p e r s p e c t iv e  th e  s p a c e  u n d e r 

ly in g  E u c lid c a n  g e o m e t r y  a n d  N e w to n ia n  p h y s ic s  c o r r e s p o n d s  t o  th e  

m o s t  e f f ic ie n t  s p a c e  o f  p r a c t ic e  an d  i s ,  as a  c o n se q u e n c e , r e f le c te d  in 

o u r  c o n stru c te d  e n v iro n m e n t.

T o  sa y  th a t m a te r ia l  r e a l i ty  e x i s t s  a s  w e  p e r c e iv e  i t  i s  n o t  to  s a y  w e  

p e r c e iv e  th e  w h o le  o f  re a l ity . A s  B e r g so n  h as  d e m o n s t r a te d , in  o r d e r  

to  d is ta n c e  o u r s e lv e s  f r o m  th e  o b je c t iv e  w o r ld  a s  w e ll a s  p e r c e iv e  

a sp e c t s  o f  i t ,  c o n sc io u sn e ss  d o e s  n o t  'a d d ’ an y th in g  t o  th e  r e a l ,  b u t 

s u b t r a c ts  th a t w h ic h  is o f  n o  in t e r e s t .  P e r c e p t io n , in  th is  r e g a r d .

an d  so u n d  a n d  ty p e s  o f  

c h e m ic a l c o m p o s i t io n , w h ile  a t  th e  sa m e  t im e  iso la t in g  p a r tic u la r  

im a g e s .  A lth o u g h  th e  p e r c e p t iv e  f r a m e w o r k  d o e s  n o t  n e c e s sa r ily  h av e  

a  f ix e d  a n d  tr a n sc e n d e n ta l  fo r m , a s  K a n t  b e l ie v e d , p e r c e p t io n  s till  

m u s t  b e  s e e n  t o  g iv e  s t r u c tu r e  t o  th e  o b je c t iv e  w o r ld .  In  t e r m s  o f

e n a b le s  u s  t o  se n se  c e r ta in  w a v e le n g th s  o f  lig h t

n u m b e r  o f  d e g r e e s ,  w ith  to p o lo g ic a l ,  fr a c ta l , R ie m a n ia n  a n d
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v is io n , th is fr a m e w o rk  c o n s t itu te s  th e  s p a c e  w ith in  w h ich  o b je c t s  are  

d is tr ib u te d  a n d  w e  ‘ se e  o u r se lv e s  a c t in g ’ .

T h e  s p a c e  w e  p e r c e iv e  a ro u n d  u s  i s  n o t  w h o lly  c o n s t r u c te d , b u t  can  

a ls o  b e  s a id  t o  h a v e  a  d e g r e e  o f  e x is te n c e . A lth o u g h  th e  r e a l  is 

c o n tin u o u s , th e  d is t in c t  m a te r ia l  o b je c t s  w e  p e r c e iv e  r e p r e s e n t  v a r io u s  

c o n tr a c t io n «  o r  d e n s it ie s  o f  s u b s ta n c e . In d is t in g u ish in g  th in gs iron» 

o u r se lv e s  a n d  f r o m  o n e  a n o th e r  in  s p a c e , p e r c e p t io n  ta k e s  d ie  

te n d e n c y  to w a r d s  d is c r e te  m a te r ia l  fo rm  to w a r d s  its  l im it. In su m , 

p e rc e p t io n  can  b e  se e n  t o  a c tu a liz e  th e  m a te r ia l  d if fe r e n c e s  a n d  sp a tia l 

s e p a ra t io n  th a t e x is t s  p o te n t ia lly  w ith in  th e  d u ra t io n  o f  su b sta n tia l 

re a l ity . A s c o n sc io u sn e ss  h as  a r ise n  o u t  o f  s u b s ta n c e , th e  fo rm  and 

o r d e r  w e  p e r c e iv e ,  as w e l l  a s  th e  s p a c e  w ith in  w h ic h  th e y  are  

c o n ta in e d , m u s t  b e  s e e n  t o  b e  a c tu a l iz e d  as  th e  f o r m  o f  re fle c t iv e  

th o u g h t itse lf .

In  a c tu a lity , e v e n  th e  m o s t  s o l id  a n d  s ta b le  o f  su b s ta n c e s  h as  a fin ite  

d u r a t io n . A s d is c r e te  o b je c t s  a r e  c o n tr a c t io n s  o f  t im e  an d  m a t te r ,  n o  

m a te r ia l  e n t ity  c a n  b e  c o m p le te ly  i s o la te d  f r o m  d ie  c o n tin u ity  o f  

c h a n g e . R e p r e se n ta t io n , h o w e v e r , ta k e s  th e  te n d e n c y  to w a r d s  m a te r ia l  

fo r m  a n d  sp a t ia l  d is t in c t io n  t o  i t s  id e a l  l im it ,  i s o la t in g  fo r m s  f r o m  o n e  

a n o th e r  a n d  in  t im e .  M o s t  n o ta b ly , in la n g u a g e , th e  n o u n  r e p r e se n ts  

an  id e a l  fo rm  o f  an  o b je c t  -  a  fo rm  a s s u m e d  c a p a b le  o f  r e a p p e a r in g  in 

an y  s p a c e  a t an y  t im e . T h is  is  e q u a lly  th e  c a s e  w ith  m o v e m e n t  an d  

c h a n g e . B e  it. in  th e  c in e m a  o r  a  d if fe re n tia l  e q u a t io n , c h a n g e  is 

r e p r e s e n te d  b y  s tr in g in g  to g e th e r  ‘ sn a p sh o ts  o f  p a s s in g  r e a l ity ' (B e r g 

so n  1 9 8 3 :  3 0 6 ) .  A c c o r d in g ly , s c ie n tif ic  r e p r e s e n ta t io n  is  n o t u n re a l b u t 

100 r e a l ,  a n d  n o t  id e a l b u t  ‘ id e a l iz e d ’ , p r e se n t in g  the. w o r ld  a s  i f  it 

w e r e  c o m p le te ly  a c tu a l . T h e  o n ly  l im ita tio n  o f  sc ie n c e  is  th a t  i t  can n o t 

e sc a p e  b e in g  o v e r ly  p r e c is e .  E u c lid e a n  g e o m e tr y  an d  N e w to n ia n  

p h y s ic s , fo r  in s ta n c e , r e p r e s e n t  a w o r ld  th a t is  c o m p le te ly  a c tu a liz e d  

a n d  in fin ite ly  r e p e a ta b le .  C h a o s  th e o ry , on  th e  o th e r  h a n d , d o e s  not 

p resen t, th e  ‘ t r u e ’ n a tu re  o f  p r o c e s s ,  o n ly  a  c lo s e r  a p p r o x im a t io n  o f  

th e  m o v e m e n t  o f  ch an ge .

A lth o u g h  d u r in g  th e  tw e n t ie th  c e n tu ry  sc ie n c e  a p p e a r s  t o  d r a w  

c lo s e r  to  th e  r e a l ,  a t  th e  sa m e  t im e  i t  d is c o v e r e d  th a t r e a l ity  d o e s  n o t 

n e c e s s a r ily  c o m p ly  w ith  a p p e a ra n c e s . In fa c t , e x p e r ie n c e  c o m e s  t o  b e  

c o n s id e r e d  a  h in d ra n c e  t o  u n d e r s ta n d in g  r a th e r  th a n  th e  m e a s u r e  o f  

v a lid ity . S o m e w h a t  iro n ic a lly , in s te a d  o f  tra n sc e n d in g  e x p e r ie n c e ,  the
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g r e a t e s t  p a r t  o f  m o d e r n  sc ie n tif ic  d e v e lo p m e n t  h as  fo llo w e d  fro m  th e  

c o n s t ru c t io n  o f  te c h n o lo g ie s  th a t in c r e a se  th e  r a n g e  a n d  s c o p e  o f  

p e r c e p t io n ,  in  b o th  d ie  q u a n tita t iv e  a n d  q u a lita t iv e  s e n se s , w e ll b e y o n d  

h u m a n  p o te n t ia l .  M o s t  s ig n if ic a n t ly , it w a s  th e  e m e r g e n c e  o f  in c r e a s 

in g ly  a c c u ra te  m e a su r in g , r e c o r d in g  a n d  d e te c t io n  d e v ic e s  th a t fa c i l i

t a t e d  th e  in c o r p o r a t io n  o f  m a th e m a t ic s  in to  a ll  a re a s  o f  sc ie n c e . P ro m  

th is  p e r s p e c t iv e ,  sc ie n c e  can  b e  s e e n  t o  in c re a se  o u i ' u n d e r s ta n d in g  o f  

th e  re a l  b y  e x te n d in g  d ie  r a n g e  a n d  p o s s ib i l i t ie s  o f  p e r c e p t io n . W h ile  

th e  g r e a te r  p a r t  o f  sc ie n c e  m a y  b e  b e y o n d  th e  r a n g e  o f  h u m an  

p e r c e p t io n ,  th e  fa c t  th a t sc ie n c e  r e l ie s  o n  in s tr u m e n ts  th a t e ffe c tiv e ly  

e n h a n c e  th e  s e n se s  th e m se lv e s  m e a n s  th a t th e  re a l  e m e r g e s  a s  b o th  th e  

o b je c t  a n d  a r b ite r  o f  s c ie n tif ic  e x p e r im e n t . T h e  s t r u c tu r e  o f  a c tu a lity  

i s  th e  u lt im a te  e n d  o f  s c ie n tif ic  e n d e a v o u r , w h ich  g iv e s  sc ie n c e  i t s e lf  

th e  a p p e a ra n c e  o f  a n  a u to n o m o u s  a n d  p u r e ly  sp e c u la t iv e  d isc ip lin e .

O n  a  d if fe r e n t  n o t e ,  a lth o u g h  th e  d e v e lo p m e n t  o f  m o d e r n  sc ie n c e  

h as  p a r a l le le d  th e  g r o w th  o f  c a p it a l ,  th e  t w o  h av e  e v o lv e d  in  th e  

m a n n e r  o f  in d e p e n d e n t  s e r ie s  r a th e r  th an  in  c o n c e r t .  S c ie n tif ic  d e v e l

o p m e n t , in  th is  s e n s e , i s  d is t in c t  f r o m  th e  m o d e s  o f ’ p r o d u c t io n  w h ich  

a c tu a liz e  it ,  th e  r e la t io n  b e t w e e n  th e  tw o  b e in g  n o t  d ir e c t  b u t 

c o n tin g e n t : as in  th e  s p a c e  p r o g r a m m e  a n d  n o n - s t ic k  fry in g  p a n s. 

O v e r a ll ,  e x is te n c e  i s  s te a d ily  b e in g  m o u ld e d  a lo n g  th e  o n to lo g ic a l  lin e s  

o f  w h a t sc ie n c e  p e r c e iv e s  a s  th e  r e a l .  S d c n c e  p r o v id e s  th e  m a te r ia l  fo r  

p r o d u c t io n  a n d  d e te r m in e s  th e  n a tu re  o f  p r a c t ic e . T h e  m o u ld , o n  th e  

o th e r  h an d , is  n o t  sc ie n c e  i t s e l f  b u t ,  in c re a s in g ly , c a p ita l .  In s te a d  o f  

d e te r m in in g  s c ie n c e , c a p ita l  p la y s  a  s e le c t iv e  r o l e ,  in te g r a t in g  a  m u lt i

p lic ity  o f  s in g u la r  s c ie n tif ic  d e v e lo p m e n ts  in to  its  v a r io u s  m o d e s  o f  

p r o d u c t io n .

A lth o u g h  sc ie n c e  a n d  c a p ita l  a re  q u a li ta t iv e ly  d is t in c t  th e y  a r e  b o th  

p r e d ic a te d  o n  q u a n tita t iv e  d if fe r e n c e , m a k in g  th e  sc ie n tif ic  im a g e  o f  

th e  r e a l  th e  id e a l  c o r r e la t e  o f  c a p ita l is t  p r o d u c t io n . D e s p ite  th e  fa c t  

th a t c a p ita l is t  p r o d u c t io n  i s  p r e d ic a te d  o n  sc ie n tif ic  d e v e lo p m e n t , the 

e n d  o f  sc ie n c e  i s  n o t  p r o f i t  a n d  th e  e n d  o f  c a p ita l  is  c e r ta in ly  n o t  th e  

u n d e r s ta n d in g  o f  m a te r ia l  re a l ity . I l i i s  i s  e q u a lly  th e  c a se  w ith  

m ilita r iz a t io n  o r ,  m o r e  sp e c if ic a lly , w a r ,  w h e r e  a s  th e  M an h a tta n  

P r o je c t  i l lu s t r a te s ,  th e  p o te n t ia l  u n c o v e r e d  b y  p h y sic s  w a s  h a rn e sse d  

b y  sc ie n tis ts  w o r k in g  n o t  fo r  sc ie n c e  i t s e l f  b u t  d ie  w a r  m a c h in e . It is
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su ch  m o v e m e n t s ,  b e y o n d  s c ie n c e , th a t u lt im a te ly  g iv e  d ir e c t io n  to 

ch an ge  an d  e x te n d  the. in flu e n ce  o f ’ sc ie n c e  in to  all s e c t o r s  o l ’ so c ie ty .

E v e n  th o u g h  sc ie n tif ic  th o u g h t is ‘ n e u t r a l ' ,  a im in g  s o le ly  t o  in c re a se  

o u r  u n d e r s ta n d in g  o f  th e  o b je c t iv e  w o r ld ,  i t  h as  th e  e f fe c t  o f  d e te r m in  

in g  o r  m e d ia t in g  o u r  c o n c e p t io n  o i  re a l ity . S c ie n c e , in th is  s e n se , 

c o n st itu te s  th e  o n to lo g ic a l  b a s is  t o  p r a c t ic e  a n d  p r o d u c t io n , an d  

c o n d it io n s  th e  fo r m  o f  b o th  b y  d e te r m in in g  th e  n a tu re  o f  th e ir  c o n te n t . 

H o w e v e r , th e  re a l  is  r e p r e s e n te d  b y  sc ie n c e  n o t  in i t s  d u ra t io n  b u t  as 

p u r e  ‘a c tu a l ity ’ . S in c e  d e te r m in a t io n  is  p r e d ic a te d  o n  th e  n e g a t io n  o f  

c o n tin u ity  an d  sc ie n c e  a s  a  w h o le  is  c o n d it io n e d  b y  d ie  in s ta n ta n e o u s , 

th e  re a l is s tr ip p e d  o f  th e  d u ra t io n  o f  m o v e m e n t  a n d  ch an ge  a s  w ell as 

th e  c o n tin u ity  t r a v e r s in g  a n d  lin k in g  all p r o c e s se s .

T h e  m o r e  s c ie n c e  p r o g r e s s e s ,  th e  m o r e  o u r  a b ility  t o  c o n tro l 

m a te r ia l  o r d e r  in c r e a se s . A s r e f le c t iv e  th ou gh t, is  p r e d ic a te d  on  th e  

lin g u is t ic  r e p r e se n ta t io n  o l bo th  o b je c t iv e ly  an d  th o u g h t , a n d  a s  th e  

fram ew ’o r k  o f  p e r c e p t io n  is  s t r u c tu r e d  in  a c c o r d a n c e  w ith  th e  o b je c t iv e  

w o r ld ,  th e  m o r e  m a te r ia l  an d  m e c h a n iz e d  e x is te n c e  b e c o m e s ,  th e  

m o r e  it a p p e a r s  t o  c o n fo r m  to  o u r  e x p e c t a t io n s .  O u r  a b ility  t o  p e rc e iv e  

th e  w o r ld  o b je c t iv e ly  is w h a t a l lo w s  u s  t o  tu r n  m a te r ia l  o r d e r  t o  o u r  

o w n  e n d s . T h e  ca p a c ity  to  d e te r m in e  o u r  a c t io n s  in a  w o r ld  w e  can  

p r e d ic t  a n d  tr a n s fo rm  h as  g iv e n  u s  th e  a b ility  to  escap e , th e  fo r c e s  o f  

c h a n g e . T h e  fa c t  d ia t  in  la n g u a g e  m a te r ia l  o r d e r  a p p e a r s  c o m p le te ly  

a c tu a liz e d  h as  c r e a te d  a n  id e a l e n d  o f  h u m a n  d e v e lo p m e n t , w h e re , 

c o m p le te ly  m a te r ia l iz e d , th e  e n v ir o n m e n t i s  p e r fe c t ly  sy n c h ro n iz e d  

w ith  th e  s t r u c tu r e  o f  re fle c t iv e  th o u g h t.

A sid e  f r o m  e n v iro n m e n ta l  is su e s  a n d  th e  e th ica l p r o b le m s  su r r o u n d 

in g  b o th  sc ie n tif ic  an d  c a p ita l is t  d e v e lo p m e n t., th e y  a re  b o th  g ro u n d e d  

o n  a n  id e a l o n to lo g y . R e p re se n ta t io n  i t s e l f  p o r t r a y s  a  m a te r ia l  w o r ld  

th a t is  e n t ire ly  a c tu a l a n d  p r e s u p p o s e s  a  w h o lly  se r ia l  c o n c e p t io n  o f  

t im e  an d  p r o c e s s .  F r o m  th is p e r s p e c t iv e , a ll  c h a n g e s  a re  s a id  t o  d e r iv e  

fro m  th e  r e a r r a n g e m e n t  o f  d is c r e te  p a r t s .  W ith in  th is m a te r ia l  w o r ld , 

o r d e r  a m o u n ts  t o  s ta b ility  a n d  r e c u r r e n c e , fo r m  a n d  m e c h a n ism .

It is  n o  s u r p r is e ,  th e r e fo r e , th a t th e  m o r e  sc ie n c e  p r o g r e s s e s ,  th e  

m o r e  m a te r ia l  an d  m e c h a n iz e d  o u r  l iv e s  b e c o m e .  W ith  th e  b o d y  a lso  

r e d u c e d  to  th e  s u m  o f  its  p a r t s ,  a g e in g  h as  b e c o m e  a  fo r m  o f  d ise a se , 

th e  b o d y  so m e th in g  t o  b e  m o u ld e d  t o  su it  c u r re n t  fa sh io n  an d  health
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th e  m e c h a n ic a l  fu n c tio n in g  o f  th e  o r g a n s  a n d  b r a in . In m a k in g  life  

m o r e  m a te r ia l  a n d  m e c h a n iz e d  w e  a r e  e ffe c tiv e ly  ta k in g  th e  te n d e n c y  

to w a r d s  m a te r ia l  f o r m  a n d  m e c h a n ic a l o r d e r  c lo s e r  a n d  c lo s e r  t o  its  

id e a l l im it.

R E F L E C T I V E  C O N S C I O U S N E S S ,  S P A C E  A N D  N U M B E R

D e v o id  o f  an y  p a r t ic u la r  s t r u c tu r e ,  th e  e m p ir ic a l  c o n sc io u s  s e l f ,  o r  th e  

re f le c t iv e  p o in t  o f  v ie w , c o n s is t s  o f  th e  su b je c t iv e  u n ity  o l  an  o b je c t iv e  

m u lt ip l ic ity : it i s  b y  w a y  o f  sp a t ia l  d is t in c t io n  th a t th e  im a g e s  w e 

p e r c e iv e  a r e  d is t in g u ish e d  fro m  o n e  a n o th e r  w h ile  th e  u n ity  o f  th e  s e l f  

r e n d e r s  th e  p e r c e p t u a l  fie ld  a  g iv e n  to ta l i ty .  T h is  sy n th e s is  o f  th e  on e  

a n d  th e  m an y  c o n st itu te s  th e  c o n d it io n  o f  o b je c t iv ity  in g e n e r a l .  T h e  

a b s t r a c t  u n ity  o f  th e  e m p ir ic a l  s e l f  is  l i te r a l ly  th e  f r a m e  th a t r e n d e r s  

th e  o b je c t iv e  w o r ld  a to ta l i ty ,  w h ile  a t  th e  sa m e  t im e  d is t in g u ish in g  

th e  s u b je c t  fro m  its  o b je c t .

A lth o u g h , a s  K a n t h as  d e m o n s t r a t e d ,  th e  e m p ir ic a l  I is  d is t in c t  fro m  

th e  Ί  th in k 1, th e  'o b je c t iv e ' o r  m u lt ip le  s e l f  i s  in se p a ra b le  f r o m  th e  

sy n th e t ic  u n ity  o f  th e  r e f le c t iv e  p o in t  o f  v ie w . In  a d d it io n  t o  p e r c e p 

t io n , th e  sp a t ia l  u n ity  o f  th e  T  c o n d it io n s  th e  in te l le c t  an d  i t s  c o n te n t s ,  

su c h  a s  la n g u a g e , as w e l l  a s  th e  c o n c e p t io n  o f  s p a c e  a n d  t im e . In  its  

d e n o ta t iv e  fo r m , la n g u a g e  d e r iv e s  f r o m  a n d  is  d e te r m in e d  b y  th e  

d is t in c t io n  b e tw e e n  th e  o n e  a n d  th e  m a n y . T h e  o r ig in  o f  la n g u a g e  is 

th e  u n ity  o f  re f le c t iv e  th o u g h t , w h ile  th e  s im p le s t  d e n o t in g  te r m  is  th e  

n u m b e r  o n e . S in c e , in  it se lf ,  o n e  s ig n ifie s  th e  u n ity  o f  a  w h o le  w h ich  

i s ,  in  tu r n , d iv is ib le  in to  an  in fin ite  s u m  o f  fr a c t io n s , it is  m im e t ic  o f  

th e  a b s tr a c t  f o r m  o f  th e  in te l le c t .  T h e  o n e  i s  a lso  th e  s im p le s t  fo rm  o f  

la n g u a g e  o r  d e n o ta t io n . T h e  b a s ic  p r o p e r t ie s  o f  th e  o n e , in th at it 

r e fe r s  t o  an y  s in g u la r  e n tity  ir r e sp e c t iv e  o f  i t s  in tr in s ic  d if fe re n c e  an d  

as an  a b s tr a c t  c la s s  a p p e a r s  t o  e x i s t  fo r  a ll  t im e , u n d e r lie  a ll  m o d e s  o f  

d e n o ta t io n , in c lu d in g  sc ie n tif ic  u n its . In i t s e l f  th e  a b s tr a c t  u n ity  o f  th e  

in te l le c t  a p p e a r s  t o  e x i s t  o u ts id e  o f  t im e  a n d  is  th e  b asis  o f  b o th  th e  

in s ta n t a n d  th e  e te r n a l . T h e  u n ity  o f  th e  in te l le c t ,  in  th is  r e sp e c t ,  

r e n d e r s  a ll o b je c t iv e  c a te g o r ie s  in h e re n tly  P la to n ic  — as w e ll  a s  b e in g  

th e  o r ig in  o f  P la to n ism .

A s r e p r e se n ta t io n  an d  a n a ly s is  a r e  p r e d ic a te d  o n  th e  iso la t io n  o f  

d is c r e te  im a g e s  o r  u n its , a ll  o b je c t iv e  p r o c e s s e s  a r e  n e c e s s a r ily  r e d u c e d



s  C  I e  N  O  h  4 N I )  o  '.J K  I  N  \I  I I  Y

to  th e  se q u e n tia l  o r  a s e r ie s  o f  s te p s .  T h is  r e s t r ic t io n  is  e q u a lly  

m ir r o r e d  in th e  in te lle c t  w h ic h  fu n c tio n s  th r o u g h  th e  m a n ip u la t io n  o f  

d is c r e te  l in g u is t ic , sy m b o lic  o r  im a g is t ic  e le m e n ts . A s  a  th in k in g  

m e c h a n ism , th e  in te l le c t  c o r r e s p o n d s  w ith  th e  fo rm  o f  th e  a lg o r ith m , 

b e in g  in  th is  s e n s e  th e  e q u iv a le n t  o f  th e  U n iv e r sa l  T u r in g  M ach in e . 

S in c e  the. c o n te n t  o f  th o u g h l is , in  th is c a s e ,  e q u iv a le n t  to  bare, a c tu a lity  

as i t  is d e v o id  o f  th e  m o v e m e n t  o f  c h a n g e , th e  in te l le c t  is  l im ite d , in 

o n to lo g ic a l  t e r m s ,  to  w h a t B e r g so n  te r m s  ‘p o s s ib i l i ty ’ . A n y th in g  th e  

o b je c t iv e  m in d  c o m p u te s  w ill o n ly  b e  v a r ia tio n  o f  th e  a lr e a d y  e x is te n t . 

A c c o r d in g ly , r e s t r ic te d  t o  th e  d is c r e te ,  s c ie n tif ic  th o u g h t a n d , in c id e n 

ta lly , a r tif ic ia l in te l l ig e n c e  a r e  e q u a lly  c o n st ra in e d  t o  th e  l im ita t io n s  o f  

th e  p o ss ib le .

T h e  a b s tr a c t  a n d  m a th e m a tic a l  c o n c e p t io n s  o f  t im e  a lso  o r ig in a te  in 

th e  in te lle c t  o r  th e  s t r u c tu r e  o f  re f le c t iv e  c o n sc io u sn e s s .  T h e  u n ity  oi' 

th o u g h t  g iv e s  r ise  t o  th e  id e a  o f  t im e  a s  an  a b s t r a c t  m e d iu m  w ith in  

w h ic h  m o v e m e n t  a n d  c h a n g e  o c c u r .  O b je c t iv e ly , on  th e  o th e r  h an d , 

t im e  i s  c o n c e iv e d  a s  a  d is c r e te  s e r ie s  o f  d is t in c t  n u m e r ic a l  p e r io d s .  As 

w ith  n u m b e r  a n d  s p a c e ,  t im e  is  c o n s id e r e d  t o  b e  in fin ite ly  d iv is ib le , 

th e  in s ta n t b e in g  th e  d ir e c t  e q u iv a le n t  o i  th e  in fin ite s im al.

T h e  a b s t r a c t  a n d  m a th e m a tic a l  c o n c e p t io n s  o f  t im e  a re  p u re ly  

in te l le c tu a l  c o n c e p t s ,  o r ig in a t in g  w ith  th e  e lis io n  o i  a ffe c tiv e  c o n tin u 

ity . W ith  p h ilo so p h ic a l a t t e m p ts  t o  e s ta b lish  th e  c o n s is te n c y  a n d  re a lity  

o f  th e  m a th e m a tic a l  c o n tin u u m , th e  e x p e r ie n c e  o f  a ffe c tiv e  d u ra t io n  is 

in v ar iab ly  se e n  a s  i l lu so r y , lim ite d  t o  th e  s u b je c t  a n d  a  h in d ra n c e  to 

th e  p r o p e r  u n d e r sta n d in g  o f  t im e . W ith in  sc ie n c e , E in s te in 's  in fa m o u s  

d e c la r a t io n  th a t t im e  i t s e l f  d o e s  n o t  e x is t  c o n tin u e s  t o  h o ld  a  p ro m in e n t  

p o s it io n . S te p h e n  H a w k in g , b e in g  th e  p r im e  e x a m p le , h o ld s  th at th e  

o n ly  re a l t im e  i s  im a g in a ry . A ll su c h  v ie w s a r e  in  p a r t  r e a c t io n s  a g a in st 

th e  te m p o r a li ty  o f  b e in g  fo r ,  as in th e  c a s e  o f  H a w k in g , th e ir  

e a rn e stn e s s  e q u a lly  e x p r e s s e s  a  p r o fo u n d  n a iv e ty . T h e  a b s o lu t e ,  in d iv is 

ib le  c o n tin u ity  o f  d u r a t io n  c o n s t itu te s  th e  life  o f  b o th  th e  b o d y  an d  th e  

m in d ; w e  c a n n o t th in k  o u ts id e  o f  th is  c o n tin u ity  a n d  w e  certa in ly  

c a n n o t l iv e  ‘w ith o u t ’ i t .  T h e  c o n tin u ity  o f  d u ra t io n  is  m a n ife s t  n o t  in 

th e  a b s tr a c t  u n ity  o l  th e  in te lle c t  b u t  th e  a ffe c t iv e , l iv in g  s e l f  w h ich  is 

at o n c e  b o d v  a n d  m in d  an d  im m a n e n t t o  th e  d u ra tio n  o f  th e  u n iv e rse  

a s  a w h o le .

O n  th e  o th e r  h a n d , th e  fa c t  th a t in sc ie n c e  an d  p h ilo so p h y  it is
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p r a c t ic a lly  a  g iv e n  th a t th e  c o n tin u ity  o f  t im e  i s  e q u iv a le n t to  a 

m a th e m a tic a l  s e r ie s  a t te s t s  t o  th e  d e g r e e  th e  in te l le c t  d o m in a te s  

th o u g h t  as w e ll a s  o u r  c u r r e n t  se n s ib i li t ie s . W h e n  s e t t in g  th e  a la rm  

c lo c k ,  ca tc h in g  th e  tr a in  a n d  g e t t in g  t o  w o r k  o n  t im e , w c  liv e  t o  

m a th e m a tic a l  t im e . It is  th is fo rm  o f  t im e ,  h o w e v e r , w h ich  e x is t s  

s o le ly  in  th e  m in d  fo r  th e re  i s  n o th in g  o u ts id e  th e  c o n tin u ity  o f  o u r  

a c t io n , e x p r e s s e d  in  th e  e f fo r t  o f  g e t t in g  o u t  o f  b e d ,  a n d  th e  b o r e d o m  

o f  w a it in g  lo r  th e  tra in .

C o n tin u ity  d o e s  n o t  s im p ly  in d ic a te  d ie  l im it  o f  s c ic n tif ic  th o u g h t , 

b u t  e x p o s e s  a  d im e n sio n  o l su b s ta n c e  ir r e d u c ib le  t o  r e p r e se n ta t io n . A s 

w ith  q u a n tu m  m e c h a n ic s , th a t  w h ic h  e x is t s  o n ly  in  c o n tin u ity  m u s t  be 

s e e n  t o  b e  c o m p le m e n ta r y  t o  m a t te r .  T h is  is  e q u a lly  th e  c a se  w ith  th e  

in te l le c t , w h ich  is  a c c o m p a n ie d  b y  a  c o n tin u o u s  d o m a in  o f  s e n s e . In 

i t s e l f ,  h o w 'e v e r , th e  re a l  is  a  p r o c e s s  o f  m o d u la t io n  w h e r e  th e  

c o n tin u o u s  is  im p lic a te d  in th e  v a r ia tio n  o f  m o d e s .  T h is  c o n tin u o u s  

d u r a t io n  is  th e  m o v e m e n t  in  w h ich  c h a n g e  a n d  th e  p r o d u c t io n  o f  

d if fe r e n c e  ta k e  p la c e . B e in g  ir r e d u c ib le  t o  e ith e r  th e  m o v e m e n t  and 

d is tr ib u t io n  o f  e le m e n t s ,  o r  an  a lg o r ith m ic  s e r ie s ,  th e  c o n tin u ity  o f  

c h a n g e  is  in c o m m e n su r a b le  t o  s c ie n tif ic  th o u g h t . R a th e r  th an  s y m b o l

iz in g  th e  im p o s s ib le ,  h o w e v e r , B e r g so n  f in d s  in  c o n tin u ity  th e  lo g ic  o f  

p r o d u c t io n  a n d  the. g r o u n d s  fo r  an  e q u a lly  p r o d u c t iv e  m o d e  o f  th o u g h t.

N U M B E R ,  L O G I C  A N D  T H E O L O G Y

T h e  p r im a r y  o b s ta c le s  t o  u n d e r s ta n d in g  th e  n a tu re  o f  s c ie n tif ic  th o u g h t 

a re  th e  c u r re n t  t r e n d  to w a r d s  sc ie n tif ic  r e a l ism  a n d  th e  o n g o in g  

r e lu c ta n c e  t o  a c k n o w le d g e  an y th in g  o u ts id e  o f  lo g ic  a n d  re a so n . 

A lth o u g h  sc ie n tif ic  r e p r e s e n ta t io n  h as  b e e n  sh o w n  t o  b e  d e v o id  o f  a 

w h o lly  c o n s is te n t  fo u n d a tio n , the. l ik e s  o f  in tu it io n  a n d  m e ta p h y s ic s  

c o n tin u e  t o  b e  a s so c ia te d  w ith  m y s t ic ism . T h is  a t t i tu d e  is  p r e v a le n t  not 

o n ly  w ith in  sc ie n c e  b u t  d o m in a te s  A n g lo -A m e r ic a n  p h ilo so p h y .

T h e  r e lu c ta n c e  to  a c k n o w le d g e  an y th in g  b e y o n d  d ie  l im its  o f ’ lo g ic  

an d  r e a s o n  c o n tin u e s  in  th e  o n g o in g  d ism is sa l  o f  B e r g so n ism , In A n glo - 

A m e r ic an  p h ilo so p h ic a l h is to r y , B e r g so n ’ s c u r re n t  s ta tu s  can  b e  tra c e d  

b a c k  t o  B e r tr a n d  R u s s e l l 's  p a p e r ,  e n t it le d  ‘T h e  P h ilo so p h y  o f  B e r g s o n ',  

d e l iv e r e d  t o  th e  C a m b r id g e  ‘ H e r e t ic s ’ in  1 9 1 2 . T h is  le c t u r e ,  w h ich  

n o t  o n ly  drew * a  la r g e  a u d ie n c e  b u t  w a s  p u b lish e d  a s  an  in d e p en d e n t
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p a m p h le t , in The M onist an ti la te r  in  s u m m a r y  in  R u s s e l l ’ s H istory of 

Westcm Philosophy, h ad  a  g r e a t  im p a c t  o n  B e r g s o n 's  r e p u ta t io n , s ig n a l

lin g  th e  a b r u p t  e n d  t o  h is  im m e n se  p o p u la r ity  in  B r ita in . A s  h is 

b io g r a p h e r  A lan  W o o d  r e c o u n t s ,  th e  le c t u r e  a ls o  m a r k e d  th e  o c c a s io n  

o f  R u s s e l l ’ s  a sc e n d a n c e  in to  p h ilo so p h ic a l n o to r ie ty :

B e r g so n ’ s  m y st ic a l  p h ilo so p h y  o f  e v o lu t io n  w as th e n  e n jo y in g  a 

t r e m e n d o u s  v o g u e , w h ich  R u sse ll  s e t  o u t  t o  d e m o lish ; th e r e  w a s  an 

e a g e r  a u d ie n c e  t o  h e a r  h im , a n d  e v e ry o n e  h a d  a  se n se  o f  a  g re a t  

o c c a s io n . T h e  le c tu r e  c a n  b e  fo u n d  r e p r in te d  in R u s s e l l ’ s  H istory of 

Western Philosophy; t o  e n jo y  it s  s a v o u r , th e  r e a d e r  m u s t  im a g in e  it 

d e l iv e r e d  in  R u s s e l l ’ s  d r y ,  p r e c is e  a n d  i r o n ic  v o ic e ,  an d  p u n c tu a te d  

b y  th e  la u g h te r  a n d  a p p la u se  w h ic h  g r e e t e d  h is s a llie s . It. w a s  an 

e v e n t  o f  s o m e  im p o r ta n c e  in  R u s s e l l ’ s  l i fe ,  h e lp in g  t o  re -e sta b lish  

h im  a s  o n e  o f  th e  le a d in g  f ig u r e s  in  C a m b r id g e ;  a n d  e sp e c ia lly  

b e c a u se  i t  w a s  h is  f ir s t  b ig  su c c e s s  as a  p u b lic  sp e a k e r .  (W o o d  1 9 5 7 : 

8 9 )

H is to r ic a l ly , th is  e v e n t  is e q u a lly  sy m b o l ic  o f  a  w id e r  tra n s fo rm a tio n  

in  th e  h is to ry  o f  A n g lo -A m e r ic a n  th o u g h t . R u s s e l l ’ s  d isp la c e m e n t  o f  

B e r g so n ism  p a r a l le ls  th e  e m e r g e n c e  o f  th e  an a ly tic  t r a d it io n  w h ich , 

e v e r  s in c e  th is p e r io d ,  h as  a lm o s t  e x c lu s iv e ly  d o m in a te d  th e  con tent, 

a n d  p r a c t ic e  o f  p h ilo so p h y  in  th e  E n g lish -sp e a k in g  a c a d e m ie s  (w h ile  

B e r g s o n 's  n a m e  c o n t in u e s  t o  e v o k e  a  t i t t e r  w h ich  e c h o e s  a ll  th e  w ay  

b a c k  t o  th e  h a lls  o f  C a m b r id g e ) .  A s R u sse ll  e m p lo y s  th e  c o n s is te n c y  o f  

th e  m a th e m a t ic a l  c o n tin u u m  as a m e a n s  t o  d isp r o v e  th e  e x is te n c e  o f  

an y  su b s ta n tia l  c o n tin u ity  o r  d u r a t io n , r e tu r n in g  t o  'T h e  P h ilo so p h y  o f  

B e r g so n ' r e p r e s e n ts  an  id e a l  p o s i t io n  f r o m  w h ich  t o  re -e v a lu a te  th e  

lo g ic  o f  r e p r e se n ta t io n .

A s  e a r ly  a s  The Principles o f  M athem atics, R u sse ll  c o n d e m n e d  an y  

a p p e a ls  t o  th e  in tu it iv e  in  th e  d e fin it io n  o i  c o n tin u ity , d e c la r in g  i t  a 

‘m a s s  o f  u n a n a ly se d  p r e ju d ic e ’ . S o  w h e n  h e  e n c o u n te r s  B e r g so n  te n  

y e a r s  la te r ,  a n n o u n c in g  th a t th e  r e a l  is  an  in d iv is ib le  c o n tin u u m  

in c o m m e n su r a b le  w ith  m a th e m a tic a l  c o n t in u ity , R u sse ll  n o t on ly  

d e c la r e s  th e  in tu it io n  o f  c o n tin u ity  an  il lu s io n , h e  g o e s  as far as t o  say  

th a t ‘ th r o u g h o u t  h is  a c c o u n t  o f  d u r a t io n , B e r g so n  is  u n c o n sc io u s ly  

a s su m in g  th e  o rd in a ry  m a th e m a tic a l  t im e ;  w ith o u t  th is , h is  s ta te m e n ts
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a r e  u n m e a n in g 1 (R u ss e l l  1 9 1 2 : 3 3 3 ) .  W h ile  3 0  y e a r s  la t e r  in h is H istory  

o f  Western Philosophy, R u s s e l l  a n n o u n c e s  th at

‘ C o n tin u ity ’ h a d  b e e n , u n til  |C a n to r ]  d e fin e d  i t ,  a  v a g u e  w o r d ,  

c o n v e n ie n t fo r  p h ilo so p h e r s  l ik e  H e g e l ,  w h o  w ish e d  t o  in tr o d u c e  

m e ta p h y s ic a l  m u d d le s  in to  m a th e m a t ic s . C a n to r  g a v e  a  p re c ise  

s ig n ific a n c e  t o  th e  w o r d ,  a n d  sh o w e d  th a t c o n tin u ity , a s  he d e fin e d  

i t ,  w a s  th e  c o n c e p t  n e e d e d  b y  m a th e m a tic ia n s  a n d  p h y s ic is ts .  B y  this 

m e a n s  a  g r e a t  d e a l o f  m y s t ic is m , su c h  a s  th a t o f  B e r g so n , w a s  

r e n d e r e d  a n tiq u a te d . (R u s s e l l  1 9 6 1 :  7 8 3 )

T h is  s ta n c e  is c h a ra c te r is t ic  o f  tw e n tie th -c e n tu ry  A n g lo -A m e r ic a n  

th o u g h t , w h e re  th ro u g h  th e  a d v a n c e s  o f  s c ie n c e , m a th e m a t ic s  an d  

lo g ic , m o d e r n ity  m a d e  a  b r e a k  f r o m  p h ilo so p h y  ‘m u d d le d  b y  e x p e r i 

e n c e ’ . E v e n  to d a y , i t  i s  g e n e r a l ly  a c c e p te d  a s  g iv e n  th a t , d e sp ite  

p r o b le m s  su r r o u n d in g  it s  d e fin it io n , th e  r e a l  n u m b e r  c o n tin u u m  c o n 

s t itu te s  th e  fo u n d a tio n  o f  t im e .

R u s s e l l ’ s  c r it iq u e  o i  B e r g so n  fo c u s e s  o n  tw o  o i  th e  fo u n d a tio n a l 

p r o b le m s  o f  th e  a n a ly t ic  tr a d it io n : th e  d e fin it io n s  o t  n u m b e r  an d  

c o n tin u ity * In  Time an d  fre e  Will B e r g so n  h a d  a r g u e d  th a t n u m b e r  is 

in h e re n tly  sp a t ia l  a n d  in a p p lic a b le  t o  c o n tin u o u s  p h e n o m e n a  a n d , 

th ro u g h  an  in te r p r e ta t io n  o f  Z e n o ’s  p a r a d o x e s ,  th a t d ie  m a th e m a tic a l  

c o n c e p t io n  o f  c o n tin u ity  i s  in c o m m e n su r a b le  w ith  th e  d u r a t io n  o f  

m o v e m e n t  a n d  c h a n g e . R u sse ll  c o n te n d s  th a t in  b o th  c a s e s  B e r g s o n ’s 

a rg u m e n ts  m e r e ly  p r e s e n t  ‘ t r a d it io n a l  e r r o r s ’ in  n u m b e r  th e o r y  an d  

m a th e m a tic s  t o  p o r t r a y  th e  l im ita t io n s  o f  th e  in te l le c t ,  c o n c lu d in g  th a t 

i t  is  B e r g so n ’s  in te l le c t  w h ic h  is  d e fic ie n t , n o t  th e  fa c u lty  it se lf”. 

T h ro u g h  a  p a ra p h ra se  o f  F r e g e , R u sse ll  a im s  t o  s h o w  th a t n u m b e r  is 

n o t sp a t ia l  b u t  a  p u r e ly  lo g ic a l  e n tity , a n d  th ro u g h  h is o w n  s o lu t io n  to 

th e  p a r a d o x e s  o f  Z e n o ,  d e r iv e d  f r o m  C a n to r ’ s  s e t  th e o r y , h e  e n d e a v 

o u r s  t o  in v a lid a te  B e r g so n ’ s  c la im  th at c o n tin u ity  i s  ir r e d u c ib le  t o  a 

d is c r e te  s e r ie s .

A lth o u g h  R u s s e l l ’ s  c r it iq u e  o f  B e r g so n  i s ,  as M ile c  C a p e k  p u ts  it ,  

u n a sh a m e d ly  ‘ m a l ic io u s ’ a n d  p r e s e n t s  a  l im ite d  a n d  d is to r te d  v ie w  o f  

h is w o r k ,  i t  o f fe r s  a  m e a n s  o f  e x a m in in g  th e  sh o r tc o m in g s  o f  d ie  

a n a ly tica l a p p ro a c h . B o th  F r e g e 's  lo g ic a l  fo u n d a tio n  o f  n u m b e r  and
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C a n t o r ’ s  c o n c e p t io n  o f  m a th e m a tic a l  c o n tin u ity  h av e  b e e n  sh o w n  to  

b e  le s s  c o n s is te n t  th an  R u sse ll  b e l ie v e d  th em  t o  b e , v e r ify in g  B e r g so n 's  

m o r e  in tu it iv e  a p p re h e n s io n s . M o s t  im p o r ta n t ly ,  e n su in g  e f fo r t s  to  

r e m e d y  C a n to r ’ s  c o n tin u u m  h y p o th e s is  w e r e  n o t on ly  sh o w n  t o  b e  

f r u it le s s ,  th ey  u n e x p e c te d ly  re v e a le d  th e  e x is te n c e  o f  a  c o m m o n  

e le m e n t  to  a ll c o m p u ta t io n a l, a lg o r ith m ic  o r ,  in  B e r g so n ’s  te rm s, 

'in te l le c tu a l ’ p r o c e d u r e s .  M o r e o v e r ,  th is  d e fin it io n  o f  th e  in te lle c t  

r e v e a ls  th a t th e  a lg o r ith m ic  n e ith e r  a c c o u n ts  f o r  th e  w h o le  o f  th o u g h t 

n o r  is  i t  e n t ire ly  c o m m e n su r a b le  w ith  th e  c o n tin u ity  o f  p r o c e s s .  

R e t r o s p e c t iv e ly ,  in  a t te m p t in g  t o  m a k e  a  c o m e d y  o f  B e r g so n ism , 

R u sse ll  n o t  o n ly  p r o d u c e d  a  p r e c is e  d e fin it io n  o f  th e  in te l le c t  but. 

e q u a lly  v a l id a te d  th e  l im ita t io n s  B e r g so n  a t t r ib u te d  t o  it .

T h e  s e c o n d  c h a p te r  o f  Time an d  Free Will p r o v id e s  a  d e sc r ip t io n  o f  

n u m b e r ’ s o rig in  in th e  sy n th e tic  u n ity  o f  th e  in te l le c t ,  B e r g so n ’s 

a r g u m e n t  c lo se ly  r e se m b le s  th e  a n a ly s is  o f  n u m b e r  in A r is to t le ’ s 

M etaphysics w h e r e , f o r  e x a m p le , n u m b e r  is s a id  to  b e  a  p o te n t ia l  q u a lity  

o f  th e  n u m b e r e d  w h ic h  is  a c tu a liz e d  in  th o u g h t . T h e  b e in g  o f  n u m b e r , 

in  th is  s e n s e , in  c o n tr a s t  t o  th e  P la to n ic  c o n c e p t io n  o f  n u m b e r  as th at 

w h ic h  is  lo g ic a lly  p r io r  to  an d  d is t in c t  f r o m  th e  n u m b e r e d , lie s  so le ly  

in  c o n sc io u sn e ss  an d  i s ,  A r is to t le  w r ite s ,  ‘in  i t s e l f  n o t  th e  su b s ta n c e  o f  

a n y th in g ’ (M etaphysics, p .  1 0 8 8 a ) .  D e p a r t in g  fro m  A r is to t le ,  h o w e v e r , 

B e r g so n  c o n te n d s  th a t in  o r d e r  t o  d e te r m in e  d if fe re n c e  n u m b e r  re lie s  

o n  th e  p r o p e r t ie s  o f  s p a c e . T h e  unity' o f  c o n sc io u sn e s s  i s  th e  o r ig in  o f  

th e  ‘o n e ’ ,  in  th e  se n se  o f  a  w h o le  o r  a to ta l i ty ,  b u t  th is  u n ity  is 

sy n th e t ic  o r  p r e s u p p o s e s  a  m u lt ip l ic ity : 'W h e n  w e  a s s e r t  th a t n u m b e r  

is  a  u n it , wre  u n d e r s ta n d  by th is d ia t  w e  m a s t e r  th e  w h o le  o f  i t  b y  a 

s im p le  a n d  in d iv is ib le  in tu it io n  o f  d ie  m in d ; th is  u n ity  th u s  in c lu d e s  a  

m u lt ip l ic ity , s in c e  i t  is  th e  u n ity  o f  th e  w h o le ’ (B e r g s o n  1 9 1 9 : SO ). 

N o t  t o  b e  c o n fu se d  w ith  th e  in tu it io n  d e f in e d  in  la t e r  w o r k s ,  this 

'in d iv is ib le  in tu it io n ’ is th e  sy n th e t ic  u n ity  o l  th e  in te lle c t  it se lf . U sin g  

n u m b e r  as e v id e n c e , B e r g so n  a im s  t o  show·' th a t  th e  in te l le c t  is 

p r e d ic a te d  o n  sp a t ia l  d is t in c t io n . A s n u m b e r  fu r th e r  i l lu s t r a te s , th e  

sp a t ia l  n a tu re  o f  th e  in te l le c t  a p p lie s  n o t  o n ly  t o  d ie  p r o c e s s  o f  th o u g h t 

b u t  a ls o  t o  the. c o n c e p t s  i t  e m p lo y s . In th e  c a se  o f  n u m b e r , B e rg so n  

p o in ts  o u t  th a t s in c e  in d iv id u a l d if fe r e n c e s  a r e  e lid e d  w h e n  n u m b e r in g  

a  se t  o f  e le m e n ts ,  s p a c e  b e c o m e s  th e  m e a n s  o f  s e p a r a t in g  th e  id e n tic a l
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u n its  a s  w e ll as c o llc c t in g  th e m  as a  w h o le .  S p a t ia l  d is t in c t io n , in th is 

r e s p e c t ,  u n d e r lie s  th e  id e a  o f  a  s e t  a n d  a p p lie s  n o t  o n ly  t o  th e  ac tu a l 

n u m b e r in g  o f  tilin g s  b u t  d e te r m in e s  n u m b e r  in  th e  a b s tr a c t .

In ‘T h e  P h ilo so p h y  o f  B e r g so n ’  R u sse ll  c r it iq u e s  th e  d e sc r ip t io n  o t  

n u m b e r  o u t l in e d  in  Time an d  Free W ill, d r a w in g  h eav ily  o n  F r e g e ’ s 

G rundlagen der Arithm etik, o n e  o l  th e  fo u n d a tio n a l te x t s  o f  th e  an aly tic  

tr a d it io n . In th e  G rundlagen, F r e g e  s e t  o u t  t o  d e r iv e  a  d e fin it io n  o f  

n u m b e r  fro m  lo g ic  a lo n e  a n d  e x c lu d e  w h a t h e  te r m e d  ‘p sy c h o lo g ism ' 

f r o m  m a th e m a tic s . T h is  in v o lv e d  d e v e lo p in g  a  d e fin it io n  o f  n u m b e r  

th r o u g h  a n a ly sis  a lo n e  w ith o u t  h a v in g  r e c o u r s e  e ith e r  t o  th e  K a n tia n  

id e a  o f  a  sy n th e t ic  a  p r io r i  c o n c e p t  o r  t o  th e  th in g s  th a t n u m b e r s  

n u m b e r . F r e g e  a c h ie v e d  th is b y  a b s tr a c t in g  th e  id e a  o f  a  n u m b e r  c la ss  

f r o m  w h a t sp e c if ic  n u m b e r s  d e n o te .  He: d e f in e d , fo r  e x a m p le ,  th e  

n u m b e r  fiv e  a s  th e  c la s s  d is t in c t  f r o m  a n y  c o lle c t io n  o f  fiv e  t ilin g s . T h e  

n u m b e r  ‘ f iv e ’ ,  in  th is  c a s e ,  is  r e g a r d e d  a s  th e  c la s s  w h ic h  a ll  c o lle c t io n s  

o f  fiv e  th in gs p a r ta k e , w h ile  th e  ‘ n u m b e r ’ fiv e  is th e  ‘c la s s  o f  all 

c la s s e s ’ o f  fiv e  th in g s . F r e g e  a r g u e d  th at n u m b e r  can  n e v e r  b e  g iv e n  in 

it se lf  b e c a u se  it is th e  p u r e ly  lo g ic a l  o b je c t  w h ich  a l lo w s  u s  t o  th in k  

n u m b e r s  in  th e  f irs t  p la c e . H e n c e  h e  c o n s id e r e d  n u m b e r  in  i t s e l f  t o  b e  

s o m e th in g  d e v o id  o f  s p a t ia l  lo c a t io n : ‘W e  can  f o r m  n o  id e a  o f  n u m b e r  

e ith e r  a s  a  se l f- su b s is te n t  o b je c t  o r  as a  p r o p e r ty  in  an  e x te r n a l  th in g , 

b e c a u se  n u m b e r  i s  in fa c t  n e ith e r  an y th in g  se n s ib le  n o r  a  p r o p e r ty  o f  

e x te r n a l  t i l in g s ' ( F r e g e  1 9 5 0 :  7 0 ) .  F r e g e  a r g u e d  th a t  n u m b e r  is  a 

p u re ly  lo g ic a l  p r o p e r ty  w h ich  c a n  o n ly  b e  s e n se d  in  th o u g h t a n d  is 

in c a p a b le  o f  b e in g  an  o b je c t  o f  th o u g h t . It i s  th is  id e a  th a t n u m b e r  i s  a 

p u r e ly  lo g ic a l  p r o p e r ty ,  d is t in c t  f r o m  b o th  p e r c e p t io n  a n d  s p a c e  th at 

R u sse ll  in h e rits  f r o m  F r e g e .  F r o m  th is  p e r s p e c t iv e ,  R u sse ll  c o n s id e r s  

B e r g so n ’s  c o n te n t io n  th a t n u m b e r  i s  d e te r m in e d  b y  a n d  r e f le c t s  th e  

s p a t ia l  n a tu re  o f  r e f le c t iv e  c o n sc io u sn e s s  t o  b e  p a te n t ly  n a ïv e .

B e r g s o n 's  a c c o u n t  o f  n u m b e r  d o e s  s u f fe r  f r o m  s o m e  a m b ig u ity , fo r  

e x a m p le , th e  id e a  th a t sy n th e t ic  u n ity  a n d  sp a t ia l  d is t in c t io n  d e te rm in e  

n u m b e r  is  c lo u d e d  so m e w h a t  b y  r e fe r e n c e s  t o  th e  n e c e s s ity  o f  p ic tu r in g  

n u m b e r e d  th in g s  in  o r d e r  t o  d is c e r n  n u m b e r 's  s p a t ia l  o r ig in s . H o w 

e v e r ,  th e se  d o  n o t c o n tr a d ic t  th e  b a s ic  a r g u m e n t . W e  fin d  in  this 

in s ta n c e , a lo n g  w ith  th e  b ir th  o f  d ie  a n a ly tic  tr a d it io n , th e  e m e rg e n c e  

o f  th e  o p p o s i t io n a l  s ty le  o f  a r g u m e n t  th a t a c c o m p a n ie s  i t  a n d  w h ic h  is 

s till  v e r y  m u c h  a liv e  to d a y . T h e  p r o b le m  w ith  th is a p p ro a c h  is  th a t it
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in v ariab ly  a s su m e s  a n d  c o n s t r u c t s  a  u n ifie d  im a g e  o i  th e  o th e r  w h ich  

le a v e s  n o  r o o m  fo r  su b t le ty  a n d  e lid e s  p o in ts  o f  p o s s ib le  a g r e e m e n t. 

T h is  is  c le a r ly  th e  c a se  w ith  R u s s e l l ’ s  c r it iq u e , w h e re , in  ty p ic a l s ty le , 

he d e c la r e s  th a t B e r g so n  ‘d o e s  n o t  k n o w  w h a t n u m b e r  is , a n d  h as  

h im se lf  n o  c le a r  id e a  o f  i t ’ (R u s s e l l  1 9 1 2 : 3 2 8 ) .  H e  c o m p la in s  that 

B e r g so n  lia s  c o n fu se d  th e  d is t in c t io n  b e tw e e n  th e  th in g s  n u m b e r e d , 

n u m b e r s  an d  n u m b e r  in  g e n e r a l :

B e fo r e  w e  c a n  b e  sa id  t o  h a v e  an y  u n d e r s ta n d in g  o f  th e  n u m b e r  12, 

w e  m u s t  k n o w  w h at d if fe r e n t  c o lle c t io n s  o f  tw e lv e  u n its  h av e  in 

c o m m o n , a n d  th is  i s  s o m e th in g  w h ic h  c a n n o t b e  p ic tu r e d  b e c a u s e  it 

i s  a b s t r a c t .  B e r g so n  o n ly  s u c c e e d s  in  m a k in g  h is  th e o ry  o f  n u m b e r  

p la u sib le  b y  c o n fu s in g  a  p a r t ic u la r  c o lle c t io n  w ith  d ie  n u m b e r  o f  its 

t e r m s ,  a n d  d i i s  ag a in  w ith  n u m b e r  in  g e n e r a l .  (R u s s e l l  1 9 1 2 :  3 2 9 )

R u s s e l l  in s is ts  th a t a lth o u g h  w'e can  p ic tu r e  n u m b e r s  a n d , in  s o m e  

c a s e s ,  w e  can  p ic tu r e  w h a t  th e y  n u m b e r , w e  c a n  u n d e r  n o  c ir c u m 

s ta n c e s  p ic tu r e  number i t se ll ,  .since it is  th e  lo g ica l p r o p e r ty  th ro u g h  

w h ich  w e  u n d e r s ta n d  ‘n u m b e r s ' in  th e  f irs t  p la c e . T h is ,  h o w e v e r , 

c o n tr a d ic t s  n e ith e r  B e r g so n ’ s e sse n t ia l  c la im  that num bering  is  sp atia l 

n o r  th e  id e a  th a t n u m b e r  o r ig in a te s  w ith  th e  u n ity  o l  re f le c t iv e  

c o n sc io u sn e ss . In  o r d e r  t o  m a k e  h is  p o in t  R u s s e l l  c o n d u c ts  a  l it t le  

c re a t iv e  m is r e a d in g . W h e r e a s  B e r g so n  c o n s id e r s  n u m b e r  t o  o r ig in a te  

w ith  th e  u n ity  o i  r e f le c t iv e  c o n sc io u s n e s s ,  R u s s e l l  in t e r p r e t s  h im  as 

s ta t in g  i t  i s  d e r iv e d  from  a c tu a l  o b je c t s  g iv e n  in  s p a c e . T h is  th en  

b e c o m e s  th e  b a s is  fo r  d e n o u n c in g  B e r g so n ’ s a r g u m e n t th at n u m b e r  is 

e s se n t ia lly  sp a t ia l. S in c e  F r e g e  h a d  sh o w n  n u m b e r  c la s se s  t o  p r e c e d e  

a c tu a l  n u m b e r s , n u m b e r  can  n e v e r  b e  g iv e n  in  s p a c e . M o r e o v e r ,  if 

n u m b e r  w e r e  d e r iv e d  f r o m  th e  n u m b e r in g  o f  a c tu a l  th in g s , R u sse ll  

q u e s t io n s  h o w  h e  a n d  F r e g e  c o u ld  h a v e  a tta in e d  th e ir  id e a s  o f  n u m b e r  

d i

T h e  in s ta n c e  o f  n u m b e r  sh o w s  th a t , i f  B e r g so n  w e r e  in  th e  r ig h t, 

wre  c o u ld  n e v e r  h av e  a tta in e d  t o  th e  a b s t r a c t  id e a s  w h ic h  a re  

su p p o s e d  t o  b e  th u s  im p r e g n a te d  w ith  s p a c e ;  a n d  c o n v e r se ly , th e  

fa c t  th a t w e  c a n  u n d e r s ta n d  a b s tr a c t  id e a s  (a s  o p p o s e d  t o  p a r t ic u la r  

th in g s  w h ic h  e x e m p li fy  th e m ) s e e m s  su ffic ie n t t o  p r o v e  th a t h e  is

3 1
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w r o n g  in  r e g a r d in g  th e  in te l le c t  a s  im p r e g n a te d  w ith  s p a c e .  (R u ss e l l  

1 9 1 2 :  3 3 0 )

In th e  e n d , R u sse ll  d ism is se s  th e  id e a  th a t th e  in te l le c t  is  fu n d a m e n 

ta l ly  sp a t ia l  o n  th e  g r o u n d s  th a t th e  lo g ic  o f  c la s s e s  is  n o t  d e r iv e d  f r o m  

th e  n u m b e r in g  o f  a c tu a l  th in g s . H o w e v e r , r a th e r  th an  c o n tr a d ic t  th e  

a n a ly s is  o f  n u m b e r  in  Time arid Free W ill, R u sse ll  in  fa c t  c la r if ie s  it .  T h e  

d is t in c t io n  b e t w e e n  th in g s  n u m b e r e d  a n d  th e  s e t  w h ich  c o r r e s p o n d s  to  

th e ir  n u m b e r  i t s e l f  r e l ie s  o n  sp a t ia l  d is t in c t io n . A s  B e r g so n  p o in ts  o u t :

It is  n o t  e n o u g h  t o  say  th a t n u m b e r  is  a  c o lle c t io n  o l u n its ; w e  m u st  

a d d  th a t th e se  u n its  a re  id e n tic a l  w ith  o n e  a n o th e r , o r  a t  le a s t  th at 

th e y  a re  a s s u m e d  t o  b e  id e n tic a l  w h e n  th e y  a r e  c o u n te d  . . . H e n c e  

w e  m a y  c o n c lu d e  th a t th e  id e a  o f  n u m b e r  im p lie s  th e  s im p le  

in tu it io n  o f  a  m u lt ip l ic ity  o f  p a r t s  a n d  u n it s ,  w h ic h  a r c  a b so lu te ly  

a lik e . (B e r g s o n  1 9 1 9 :  7 6 )

A s  each  e le m e n t  in  a  c la s s  is c o n s id e r e d  id e n tic a l  th e re  m u s t  b e  

s o m e  m e a n s  fo r  th e ir  b e in g  d if fe r e n t ia te d . W ith  a  s e t  o f  fiv e  t i lin g s  th e  

s e t  n o t  o n ly  s ig n ifie s  th e  w h o le  b u t  th e  s p a c e  b e tw e e n  e a c h  e le m e n t . 

T h e  u n ity  o l  th e  se t  d e r iv e s  f r o m  th e  s y n th e t ic  u n ity  o f  c o n sc io u sn e ss  

w h ic h  c a n n o t  b e  p ic tu r e d ,  fo r  i t  is  th e  f r a m e  w h ic h  d e te r m in e s  d ie  se t  

in  th e  f ir s t  p la c e . W ith  n u m b e r in g , a  c o m m o n  q u a lity  is a t t r ib u te d  to  

th e  s e t  w h ich  e lid e s  th e  s in g u la r  d if fe r e n c e s  o f  e a c h  e le m e n t :

N o  d o u b t  w e  can  c o u n t  th e  sh e e p  in  a  f lo c k  a n d  sa y  d ia t  th e re  a re  

fifty , a lth o u g h  th e y  a re  a ll  d if fe r e n t  f r o m  o n e  a n o th e r  a n d  a r e  easily- 

r e c o g n iz e d  b y  th e  sh e p h e rd : b u t  d ie  r e a s o n  i s  th a t  w e  a g r e e  in  th at 

c a se  t o  n e g le c t  d ie ir  in d iv id u a l d if fe r e n c e s  a n d  t o  ta k e  in to  a c c o u n t  

o n ly  w h a t th e y  h a v e  in  c o m m o n . (B e r g s o n  1 9 1 9 : 7 6 )

T h is  c o m m o n  q u a lity  is  th e  n a m e  an d  w h at s e t  th e o ry  d e fin e d  w as 

s im p ly  th e  b a s is  o f  d e n o ta t io n . T h e  w o r d  ‘ s h e e p ’ s ig n ifie s  a ll  sh e e p , 

ir r e sp e c t iv e  o f  th e ir  s in g u la r  d if fe r e n c e s . T h e  n a m e  i s  d e te r m in e d  by 

th e  sy n th e tic  u n ity  o f  c o n sc io u sn e s s ,  w h e re  a  q u a lity  is  p r e d ic a te d  to  

th e  a b s t r a c t  f r a m e  o f  p e r c e p t io n , g iv in g  i t  th e  f o r m  o f  a  c la s s . T h e  

'c la s s  o f  a ll  c la s s e s ’ o f  fiv e  d iin g s , o n  th e  o t h e r  h a n d , is  th e  n a m e  o f
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th e  n u m b e r  i t s e l f  w h e re  th e  n u m b e r  d e fin e s  its  o w n  c la s s . In th is 

r e s p e c t ,  fiv e  is  th e  q u a lity  p r e d ic a te d  t o  all s e t s  o f  fiv e  th in g s, 

ir r e sp e c t iv e  o f  th e ir  c o n te n t .

R a th e r  th an  sh o w in g  th e  c la s s  o f  a ll  c la s s e s  to  b e  lo g ica l an d  

th e r e fo r e  n o t s p a t ia l ,  th e  fa c t  th a t th e  n a m e  o r  th e  n u m b e r  a p p e a r s  to  

p r e c e d e  th e  n a m in g  an d  n u m b e r in g  o f  a c tu a l th in g s  re v e a ls  even  

a b s tra c t io n  t o  b e  p u r e ly  sp a t ia l. T h e  c la s s  o f  a ll  c la s s e s  is  re f le c t iv e  

c o n sc io u sn e ss  in  it se lf ,  a n d  o b v io u s ly  ca n n o t b e  m a d e  th e  o b je c t  of 

r e f le c t io n , b e c a u se  it is r e f le c t io n . T h e  c la s s  i t s e l f  a p p e a r s  suh specie 

ae tem ita tis  b e c a u se  i t  is  n o th in g  b u t  th e  p u r e ly  sp a tia l fra m e  of 

c o n sc io u sn e ss , r e v e a lin g  sp a c e  an ti a b s tr a c t io n  t o  b e  th e  sa m e  th in g .

T h e  o r ig in  o l  th e  c la s s  c o n c e p t  o r  th e  id e a  o f  a  s e t  in  th e  u n ity  of 

r e f le c t iv e  c o n sc io u sn e ss  w a s  c o n fir m e d  b v  R u s s e l l  h im se lf . G iv e n  th e
j

id e a  o f  a  s e t  is  th e  u n ity  o f  c o n sc io u sn e s s ,  an y  a ttem p t, t o  re d u c e  

n u m b e r  p u r e ly  t o  a  lo g ic  o f  c la s se s  w ill in e v ita b ly  c o n fro n t th e  p r o b le m  

o f  se lf- re fe re n tia lity . In k e e p in g  w ith  th is , R u sse ll  fo u n d  c o n tra d ic t io n s  

t o  a r ise  w ith  th e  id e a  o f  a  ‘ set. o f  a ll  s e t s ’ ,  p r o d u c in g  a s  a  r e su lt  w h at 

has c o m e  t o  b e  k n o w n  a s  ‘R u s s e l l 's  p a r a d o x ’ . F o r  e x a m p le , he ask ed  

w h e th e r  ‘ th e  s e t  o f  a ll  s e t s  th a t a re  n o t m e m b e r s  o f  th e m se lv e s ’ is  a 

m e m b e r  o f  i t s e l f  o r  n o t?  I f  i t  is , he d is c o v e r e d , th e n  i t  i s n 't ;  i f  i t  isn ’ t, 

th e n  it i s .  T h is  c o n tra d ic t io n  w ith in  th e  id e a  o f  a  s e t  m e a n t  th a t F r e g e ’ s 

r e d u c t io n  o f  n u m b e r  s o le ly  to  th e  a n a ly sis  o f  c la s se s  w a s  n o  lo n g e r  

c o n s is te n t ,  le a d in g  F r e g e  t o  a b a n d o n  th e  p r o je c t  o f  th e  Grundlagen  

c o m p le te ly .

In re sp o n se  t o  th e  p a r a d o x e s  h e  d is c o v e r e d  w ith in  th e  s e t  th e o re t ic a l  

d e fin it io n  o f  n u m b e r , R u sse ll  d e v e lo p e d  a  th e o ry  o f  ty p e s  w h ic h  a im e d  

t o  p r e c lu d e  su c h  th in g s  as a  s e t  b e in g  a  m e m b e r  o f  it se lf . B u t this 

m e a n t , a m o n g  o th e r  th in g s , th at th e  th e o ry  o f  ty p e s  e x t e n d e d  to  

in fin ity , a  p r o b le m  a lre a d y  fo r e s e e n  in  P la to ’ s  Parmenides w ith  th e  

p a r a d o x  o l  th e  ‘ th ird  m a n '.  A s P a rm e n id e s  p o in t s  out., ‘ i f  m an  is  the 

fo r m  o f  m e n ,  th e n  th e re  m u s t  b e  a  fo r m  fo r  b o th  m a n  an d  m e n , a n d  a 

fo rm  fo r  th e  fo r m  fo r  b o th  m a n  an d  m e n , a n d  so  o n ,  a d  infinitum ' . 

T h e  p a r a d o x  o f  in fin ite  r e g r e s s  s im p ly  r e s u lt s  f r o m  th e  v a in  a t t e m p t  to  

o b jec tify ’  th e  u n ity ’ w’h ic h  o b je c t iv i ty  p r e s u p p o se s .  A s  K a n t  a r g u e d , 

th e  sy n th e tic  w il l  a lw a y s  h au n t m a th e m a tic s  {K a n t  1 9 9 3 :  3 7 f f ) .  A s se t  

th e o ry  h as  r e v e a le d ,  i t  w il l  a lso  p la g u e  an y  a t t e m p ts  t o  re d u ce , th e  

o r ig in  o f  la n g u a g e  a n d  m e a n in g  t o  a n a ly sis  a lo n e .
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T h e  sp a t ia l  a n d  th e r e fo r e  e te r n a l  n a tu r e  o f  l in g u is t ic  m e a n in g , 

n u m b e r  a n d  th e  c la s s  c o n c e p t ,  e x p o s e  b o th  th e  P la to n ism  in h e re n t in  

n u m b e r  a n d  la n g u a g e  a n d  th e  o r ig in  o f  P la to n ism  in  th e  s t r u c tu r e  o f  

re f le c t iv e  c o n sc io u sn e s s .  A s  B e r g so n  w r i t e s ,  ‘ i t  m a y  b e  sa id  th a t , in  a 

c e r ta in  s e n s e , w e  a r e  a ll  b o m  P la to n is t s ’ (B e r g s o n  1 9 8 3 :  4 9 ) .  T h e  

u n ity  o f  re f le c t iv e  c o n sc io u sn e s s ,  th e  a b s t r a c t  e g o  o r  w h a te v e r  n am e  

o n e  w ish e s  t o  g iv e  to  it ,  h as  a n d  p r o d u c e s  th e  se n se  o f  e te rn ity . 

C o n sc io u sn e s s ,  in  th is  r e s p e c t ,  is  ‘d is e m b o d ie d ’ ,  a r is in g  a t  th e  e x p e n se  

o f  th e  d u ra t io n  o f  a ffe c tiv e  a w a r e n e s s  an d  m e m o r y . It is  n o  su r p r is e  

th a t b y  s u p p o s e d ly  e x c lu d in g  th e  ‘p sy c h o lo g ic a l ’ f r o m  lo g ic  an d  

m a th e m a t ic s ,  R u s s e l l  a n d  F r e g e  w e r e  o b lig e d  t o  a d o p t  a  f o r m  o f  

m a th e m a tic a l  P la to n ism , F r e g e  c o n s id e r e d  th e  se n se  o f  n u m b e r  t o  a r ise  

th ro u g h  a  s o r t  o f  a n a m n e s is , w h e re  in  o r d e r  t o  c o n c e iv e  o f  n u m b e r s  

w e  m u s t  p a r t ic ip a te  in  a  P la to n ic  ‘ th ird  r e a lm ’ . R u s s e l l 's  e n t ire  

a n a ly tic a l p r o je c t  is  p r e d ic a te d  o n  b e l ie f s  su c h  a s  th e  lo g ic  o f  c la s se s  

p r e c e d in g  th e  e m p ir ic a l  u n d e r s ta n d in g  o f  a c tu a l n u m b e r s . W h a t  th e y  

b o th  d e m o n s t r a t e  is th e  c o m m o n  o r ig in  o f  m a th e m a tic s , P la to n ism  anti 

th e o lo g y . T h e  c la s s  c o n c e p t  in  g e n e r a l  is  p u r e ly  ‘ s p a t ia l ’ ,  in  th e  sen se  

th a t it e x i s t s  o u t s id e  o f  b o th  t im e  a n d  m a t te r ,  r e v e a lin g  m a th e m a tic a l  

P la to n ism  t o  b e  in d is t in g u ish a b le  f r o m  Ju d a e o - C h r is t ia n  th e o lo g y  — 

w h e re  th e  ‘ th ird  r e a lm ’ i s  th e  m a th e m a tic ia n ’ s  h eaven .

T h e  v ie w  th a t lo g ic a l  a n d  m a th e m a tic a l  ‘o b je c t s ’  h a v e  an  in d e p e n d 

e n t  e x i s t e n c e  re m a in s  a  c o m m o n  a s su m p tio n  in th e  p h ilo so p h y  o f  

m a th e m a t ic s . R o g e r  P e n r o s e , f o r  e x a m p le , c o n tin u e s  t o  th in k  in  th e  

tr a d it io n  o f  R u s s e l l ,  in s is t in g  th a t m a th e m a tic a l  o b je c t s  a r e  t im e le s s :

T h e r e  is  so m e th in g  a b so lu te  an d  ‘ G o d  g iv e n * a b o u t  m ath e m a tic a l 

t r u th . T h a t  i s  w h a t  m a th e m a tic a l  P la to n ism  is  a ll  a b o u t .  A n y  

p a r t ic u la r  fo r m a l  s y s te m  h as  a  p ro v is io n a l  a n d  ‘m a n - m a d e ’ q u a lity  

a b o u t  it .  S u c h  sy s te m s  in d e e d  h a v e  v e r y  v a lu a b le  r o le s  t o  p la y  in  

m a th e m a tic a l  d is c u s s io n s , b u t  th e y  can  s u p p ly  o n ly  a  p a r t ia l  ( o r  

a p p r o x im a te )  g u id e  to  t r u th . R e a l m a th e m a tic a l  tru th  g o e s  b e y o n d  

th e se  m a n - m a d e  c o n s t r u c t io n s .  (P e n r o s e  1 9 8 8 :  5 0 8 )

W h a t  P la to n ism  ta ils  t o  s e e  i s  th a t th e  'lo g ic a l ' is , s o  t o  s p e a k , th e  

‘ p sy c h e ’ . B o th  s p a c e  a n d  a b s tr a c t io n  sh are  th e  sa m e  o r ig in  a s  th e  u n ity  

o f  re f le c t iv e  c o n sc io u sn e s s .  A c c o r d in g ly , m a th e m a tic a l  id e a s  m u s t  b e
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se e n  to  b e  c r e a te d  a s  m u c h  a s  m a te r ia l  to r m . O n  th e  o th e r  h an d , 

e te r n ity  is  p a r t  o f  th e  v e r y  n a tu re  o f  m a th e m a tic s , s in c e  d ie  a b s tra c t  

can  b e  n o th in g  b u t  t im e le s s . A s  B e r g so n  p o in ts  o u t ,  th e  c la s s  o f  n o th in g  

F r e g e  d isc e r n s  as th e  b a s is  o f  n u m b e r , is p r e d ic a te d  o n  th e  n e g a tio n  of 

so m e  th in g . E x a c t ly  as N ie tz sc h e  d e sc r ib e d  th e o lo g y , m a th e m a t ic s  is 

e le v a te d  t o  th e  tr a n sc e n d e n ta l, a t  th e  e x p e n se  o f  li/e  a n d  th o u g h t . In 

d ie  e y e s  o f  b o th  th e o lo g y  an d  P la to n ism , th is life  i s  fo r e v e r  d e s t in e d  to  

b e  a  p o o r  c o p y  o f  a  m o d e l  e te r n ity . T h is , h o w e v e r , is  p r e c is e ly  h o w  

R u sse ll  th o u g h t p h ilo so p h y  sh o u ld  b e .

Λ  p h ilo so p h ic a l  p r o p o s i t io n  m u s t  b e  su c h  a s  c a n  b e  n e ith e r  p ro v e d  

n o r  d is p r o v e d  b y  e m p ir ic a l  e v id e n c e . T o o  o fte n  w e  find  in p h ilo 

so p h ic a l b o o k s  a rg u m e n ts  b a se d  u p o n  th e  c o u r s e  o f  h is to r y , o r  th e  

c o n v o lu t io n s  o f  th e  b r a in , o r  th e  e y e s  o f  sh e ll- fish . S p e c ia l  an d  

a c c id e n ta l  fa c ts  o f  d i i s  k in d  a r e  ir r e le v a n t  t o  p h ilo so p h y  w h ic h  m u st 

m a k e  o n ly  su c h  a s s e r t io n s  a s  w o id d  b e  e q u a lly  tru e  h o w e v e r  th e  

a c tu a l w o r ld  w e r e  c o n st itu te d . (R u ss e l l  1 9 1 8 :  1 0 7 )

I ro n ic a l ly , R u sse ll  h im se lf  w as  to  e v e n tu a lly  ab an d o n  su c h  P la to n ic  

id e a ls  fo r  p h ilo so p h y . M o r e  in s id io u s  d io u g h  is th e  c u r r e n t  tr e n d , 

e x e m p li f ie d  b y  P e n r o se , in w h ic h  th e  la w s  o f  p h y s ic s  a r e  e m p lo y e d  as 

a  g u id e  t o  th e  t r u e  w o r k in g s  o f  th e  m in d . F r o m  th is  p e r sp e c t iv e , th e re  

is  n o  a sp e c t  o f  th o u g h t th a t c a n n o t b e  r e p r e s e n te d  w h ile  c h a o s  e m e r g e s  

as th e  m o t o r  o f  c re a t iv ity ; m a k in g  th e  M a n d e lb r o t  set. a  w o r k  o l ’ a r t . 

W ith  lo g ic  a n d  sc ie n c e  b e in g  s o  c o m p le x ,  c h a lle n g e s  t o  su c h  v ie w s  are  

k e p t  a t  b a y  b y  th e  fe a r  o f  m a th e m a t ic s . O n  th e  o d ie r  h an d , fu e lle d  by 

th e  fe a r  th a t an y th in g  o th e r  th an  r e a s o n  c a n  o n ly  b e  d is o r d e r ,  th e re  is 

a  te n d e n c y  w ith in  A n g lo -A m e r ic a n  p h ilo so p h y  a n d  sc ie n c e  to w a r d s  th e  

d o g m a t ic  d e fe n c e  o f  ‘ t r u th ’ .

I N F I N I T E  A N D  I N F I N I T I V E

A lth o u g h  P la n c k 's  c o n sta n t  su g g e s ts  a  l im it  t o  th e  d iv is ib ility  o f  m a t te r ,  

th e  in fin ite  d iv is ib ility  o f  t im e  a n d  n u m b e r  r e n d e r s  an v  'f r a m e ’ t o  be
0  y

a r b it r a r y : u n its  o f  t im e  an d  m e a su r e m e n t a r e ,  as B e rg so n  w r ite s ,  on ly  

e v e r  ‘p r o v is io n a lly  fin a l’  (B e r g so n  1 9 8 3 : 1 5 4 ) .  S in c e  an y  u n it is  

a r b it r a r y , th e r e  a r e  n o  a b so lu te  b o u n d a r ie s  d is t in g u ish in g  m ate r ia l
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m o d e s  in sp a c e  o r  t im e . A s th e  p a r a d o x e s  o f  Z e n o  r e v e a l ,  th e  iniiriite 

d iv is ib lity  o i  t im e , sp a c e  a n d  n u m b e r  a lso  p r o b le m a t iz e s  th e ir  c o n tin u 

ity . Z e n o  d e m o n st r a te d  th a t s in c e  th e  fligh t o f  an  a r r o w  is  in fin ite ly  

d iv is ib le  i t  n e v e r  g e t s  a c h an ce  t o  fly . R a th e r  th an  p r o v in g  m o v e m e n t  

i l lu so r y , th e  in fin ite s im a l r e p r e se n ts  th e  id e a lism  o l  th e  in stan t a n d  th e  

im p o ss ib i li ty  o f  fu lly  a c tu a liz in g  p u r e  p e r c e p t io n . In  th e  e n d , th e  

p a r a d o x  sh o w s  u s  th a t  th e  p o in t  w h e r e  th e  arrow r is  m o t io n le s s  is 

p r e c is e ly  th e  p u r e  in fin itiv e  o l  d u ra t io n  itse lf .

Z e n o 's  p a r a d o x e s  a ls o  p r o v e  th a t  m a th e m a tic a l  t im e  a n d  th e  c o n 

tin u ity  o f  su b s ta n tia l  d u ra t io n  w ith in  w h ich  th e  a r r o w  o f  t im e  is 

im m a n e n t  a re  d i f fe r e n t  in  k in d . T h e  ‘ r e so lu t io n ’  o f  Z e n o ’ s  p a r a d o x  

w ith  th e  c o n tin u ity  o f  m o v e m e n t  i s ,  th e r e fo r e ,  a  fa ls e  p r o b le m . 

T h ro u g h o u t  h is  o e u v r e ,  B e r g so n  e m p lo y s  th e  p a r a d o x e s  o f  Z e n o  to  

d e m o n str a te  d ie  in te l le c t ’ s  in a b ili ty  t o  c o n c e iv e  o f  m o t io n  a s  o th e r  

th an  a  s e r ie s  o f  d is c r e te  s ta te s  a n d  th e  im p o s s ib i l i ty  o f  r e p r e s e n t in g  th e  

a b so lu te  d u r a t io n  o r  m obility  o l  m o v e m e n t  a n d  c h a n g e . In o n e  se n se , 

B e r g so n  c o n c u r s  w ith  Z e n o ’s  c o n te n t io n  th a t a t  e a c h  p o in t  o n  its 

t r a je c to r y , fo r  e x a m p le , an  a r r o w  m ust, b e  a t  r e s t  a n d  th a t this 

in e v ita b ly  le a d s  t o  th e  c o n c lu s io n  th at m o t io n  d o e s  n o t  e x i s t .  In 

c o n tr a s t  t o  Z e n o , h o w e v e r , B e r g so n  h o ld s  th a t th e  p a r a d o x e s  a p p ly  

n o t  to  m o v e m e n t  per se  b u t  s o le ly  t o  its  r e p r e s e n ta t io n : a ll  th a t a n y  o f  

the. p a r a d o x e s  p r e s e n t  u s  w ith  is  th e  r e p r e se n ta t io n  o f  m o t io n  a s  a  

s e r ie s  o f  d is c r e te  s ta te s  a n d  th e  t r a je c to r y  o f  e a c h  m o v e m e n t , b u t  n o t  

m o v e m e n t  in  it se lf . T h e  p a r a d o x  a r is e s  f r o m  th e  a s su m p tio n  d ia t  

m o v e m e n t  a n d  it s  t r a je c to r y  a r e  th e  sa m e  th in g :

It is  t o  (th e] c o n fu s io n  b e tw e e n  m o t io n  a n d  th e  s p a c e  t r a v e r se d  th a t 

th e  p a r a d o x e s  o f  th e  E le a t ic s  a re  d u e ;  fo r  th e  in te r v a l  w h ich  

se p a r a te s  tw o  p o in t s  is  in fin ite ly  d iv is ib le , a n d  i f  m o t io n  c o n s is te d  o l 

p a r t s  lik e  th o se  o f  th e  in te r v a l  it se lf ,  th e  in te rv a l w o u ld  n e v e r  be 

c r o s s e d .  ( B e r g s o n  1 9 1 9 :  1 1 2 - 1 3 )

Z e n o ’ s  p a r a d o x  c o n c e rn s  n o t  th e  ‘ f l ig h t ' o f  th e  a r r o w , w h a t B e rg so n  

te r m s  a b s o lu te  m o b ili ty , b u t  its  t r a je c to r y . I t  e q u a lly  r e la te s  t o  th e  

d a ta  b y  w h ic h  w e  r e p r e s e n t  m o t io n ,  r e v e a l in g  i t s  in c o m m e n su ra b il ity  

w ith  the. in fin itiv e  o f  m o v e m e n t  to  in d ic a te  a  d im e n s io n  o f  su b s ta n tia l  

d u ra t io n  b e y o n d  th e  l im its  o f  s c ie n tif ic  r e p r e se n ta t io n .
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T h e  c o n fu s io n  b e tw e e n  th e  c o n tin u ity  o f  m o v e m e n t  an d  th e  sp a c e  

t r a v e r se d  h as  m e a n t  th at e v e r  s in c e  Z e n o  th e  p r o b le m  o f  c o n tin u ity  

has p la g u e d  W e s te r n  p h ilo so p h y . A s  a  m e a n s  o f  m a in ta in in g  th e  

a c tu a lity  o f  m o v e m e n t  an d  c h a n g e , A r is to t le  p r o p o s e d  th a t d ie  d iv is i

b ility  o f  s p a c e  a n d  t im e  w a s  p o te n t ia lly  in fin ite . A lth o u g h  all th is  re a lly  

m e a n t  w a s  th a t d ie  p a r a d o x e s  w e r e  u n so lv a b lc , i t  w o r k e d  as a  b an d a id  

u n til  th e  a r r iv a l  o f  th e  c a lc u lu s . In  th is  c a s e ,  th e  in fin ite  d iv is ib ility  o f  

n u m e r ic a l  c o n tin u ity  p r o b lc m a t iz e d  th e  id e a  o f  a  c o n tin u o u s  fu n c tio n , 

le a v in g  m a d ie m a t ic s  w ith o u t  a  so lid  fo u n d a t io n . L e ib n iz  an d  N e w to n  

p r o p o se d  l im its  t o  d iv is io n  in  th e  fo r m  o f  th e  in fin ite s im a l an d  th e  

f lu x io n  r e sp e c t iv e ly , b u t  th e se  d id  l it t le  m o r e  th an  o f fe r  a lte rn a tiv e  

n a m e s  fo r  th e  p o te n t ia lly  in fin ite . In th e  n in e te e n th  c e n tu ry , h o w e v e r , 

C a n to r  p r o d u c e d  a  d e fin it io n  o f  th e  m a th e m a tic a l  c o n tin u u m  e m p lo y in g  

a r ith m e t ic  a lo n e , w h ich  d e m o n s t r a te d  d ie  a c tu a lity , r a th e r  th an  p o te n 

t ia lity , o f  th e  m a th e m a tic a l  c o n tin u u m .

C a n t o r ’ s  d e fin it io n  o f  th e  m a th e m a tic a l  c o n tin u u m  is  d e r iv e d  fro m  

an  a r ith m e t ic  o f  s e t s .  H e  f irs t  d e fin e d  c o n tin u ity  a s  a  ‘ s e t  o i  p o in t s ’ 

a n d  th en  d e v e lo p e d  a  m e th o d  f o r  d e te rm in in g  th e  n u m e r ic a l  ‘ s iz e ’ o f  

th e  c o n tin u u m  w ith o u t  r e c o u r s e  t o  c o u n tin g . R a th e r  th an  h av in g  t o  

c o u n t  s e t s  in d e p e n d e n t ly . C a n to r  sh o w e d  d ia t  o n e  n e e d  o n ly  m a p  on e  

s e t  o n to  th e  o t h e r :  in  th e  se n se  th a t b y  p a ir in g  th e m  off", a  s e t  o f  c u p s  

can  b e  sh o w n  t o  b e  th e  sa m e  s iz e  as a  s e t  o f  s a u c e r s .  H e  a r g u e d  th at 

th e re  i s  n o  r e a s o n  w h y  th is o n e - to -o n e  c o r r e s p o n d e n c e  c a n n o t b e  

e x te n d e d  t o  infinite  s e t s ,  su ch  a s  th e  ‘ s e t  o f  n a tu ra l n u m b e r s ’ . U s in g  

th is  m e th o d , C a n to r  d is c o v e r e d  th a t a lth o u g h  th e  e v e n  o r  o d d  n u m b e r s  

a p p e a r e d  in tu it iv e ly  sm a l le r  th an  th e  n a tu ra l n u m b e r s , w h e n  p u t  in 

o n e - to - o n e  c o r r e s p o n d e n c e  th e y  w e r e  e q u iv a le n t in  size .

T h e  n e x t  s te p  w a s  t o  e s ta b lish  th e  s iz e  o f  th e  c o n tin u u m  w h ic h , as 

th e  s e t  o f  r e a l  n u m b e r s  o r  ‘p o in ts  o n  a  l in e ’ , w o u ld  b e  th e  sa m e  as the 

s e t  o f  a ll  p o s s ib le  s u b s e t s  o f  d ie  n a tu ra l n u m b e r s . S in c e  d ie  s e t  o f  a ll 

th e  su b se ts  b e lo n g in g  t o  a  s e t ,  o r  th e  pow er net, has a  g r e a te r  c a rd in a l 

s iz e  th an  th e  s e t  it se lf ,  d ie  a im  w a s  t o  sh o w  th a t th e  r e a l  n u m b e r  

c o n tin u u m  w a s  la r g e r  th a n  th e  s e t  o l  n a tu r a l  n u m b e r s . H e  p r o p o se d  

th at i f  th e  s e t  o f  r e a l  n u m b e r s  is  nor l a r g e r  th an  th e  se t  o f  n a tu ra l 

n u m b e r s , o r  if ih e  se t  o f  r e a l  n u m b e r s  is  countable, th e n  th e  re a l 

n u m b e r s  can  b e  p u t  in o n e - to  o n e  c o r r e s p o n d e n c e  w ith  th e  s e l  o f  

n a tu r a l  n u m b e r s . C a n to r  th e n  sh o w e d  th is  t o  b e  fa lse  b y  c o n stru c t in g
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a m e a n s  o f  p r o d u c in g  a  r e a l  n u m b e r  th at c o u ld  not b e  p a ir e d  o f f  w ith  

th e  n a tu ra l  o r  c o u n tin g  n u m b e r s ,  r e v e a lin g  in  th e  p r o c e s s  th e  s e t  o f  a ll 

s u b s e t s  o l ’ th e  n a tu ra l n u m b e r s  t o  b e  th e  c a rd in a l ‘ s iz e ’  o f  th e  

c o n tin u u m .

D u e  to  c o n tin u ity  b e in g  th e  in fin ite  succession o f  r e a l  n u m b e r s ,  th e  

card in a l  m a g n itu d e  o f  d ie  c o n tin u u m  n e e d s  t o  b e  o r d e r e d .  W h a t  is  

n o w  k n o w n  a s  th e  ‘c o n tin u u m  h y p o th e s is ’ a sk s  i f  th e  a r b it r a r y  s e t  o f  

r e a l  n u m b e r s  c a n  b e  d e f in e d  as an  o r d e r e d  s e r ie s .  T h e  q u e s t io n  i t s e l f  is  

d e r iv e d  fro m  C a n t o r 's  c o n s t ru c t io n  o f  w h a t he te r m e d  ‘ tra n sfin ite  

o r d in a ls ’ (C a n to r  1 8 9 9 ) .  In  th is  c a s e ,  C a n to r  e x te n d e d  th e  id e a  o f  an  

o r d in a l  s e r ie s ,  g e n e r a te d  f r o m  d ie  su c c e s s iv e  a d d it io n  o f  u n its  in  a  

p a r t ic u la r  o r d e r ,  in to  th e  in fin ite  b y  a ss ig n in g  a  n u m b e r  w h ic h  s ig n ifie d  

th e  o r d e r  o f  an y  u n lim ite d  s e r ie s ,  an d  d ie n  g e n e r a t in g  a n  o rd in a l 

se q u e n c e  o f  ‘ tr a n s f in ite 1 o rd in a l n u m b e r s . T h e  so lu t io n  t o  th e  q u e s t io n . 

Is  d ie  s e t  o l  a ll  s e t s  o f  n a tu r a l  n u m b e r s  e q u a l t o  th e  se q u e n c e  of 

s e q u e n c e s  o f  n a tu ra l n u m b e r s ?  Ü ien  b e c o m e s  th e  c o n tin u u m  itse lf .

C a n t o r ’ s  d e fin it io n  o f  m a th e m a tic a l  c o n tin u ity  h a d  a  m a jo r  im p a c t  

o n  R u s s e l l ,  d e te r m in in g  b o th  th e  c o n te n t  a n d  d ir e c t io n  o f  h is th o u gh t 

a lm o s t  f r o m  th e  b e g in n in g . A lth o u g h  C a n to r  h im s e l f  h a d  s o m e  r e s e r 

v a t io n s  c o n c e r n in g  th e  c o n s is te n c y  o f  h is  a n a ly sis  a n d  it s  d ire c t  

a p p lic a t io n  t o  re a lity , R u s s e l l  to o k  litt le  h a s te  in  d e c la r in g  i t  a  c o m p le te  

su c c e s s .  F o r  in s ta n c e , w ith  c h a ra c te r is t ic  c o n fid e n c e  h e  a n n o u n c e s  in 

The Principles of M athem atics:

T h e  c h ie f  r e a s o n  fo r  th e  e la b o r a te  a n d  p a r a d o x ic a l  d ie o r ie s  o f  sp ac e  

a n d  t im e  a n d  th e ir  c o n tin u ity , w h ich  h av e  b e e n  c o n s t ru c te d  by 

p h ilo so p h e r s , h a s  b e e n  th e  s u p p o s e d  c o n tra d ic t io n s  in  a  c o n tin u u m  

c o m p o se d  o f  e le m e n ts  . . . C a n t o r ’ s  c o n tin u u m  i s  f r e e  f r o m  c o n tr a 

d ic t io n s .  (R u s s e l l  1 9 6 4 : 3 4 7 )

A c c e p t in g  d ia l  c o n tin u ity  c o u ld  b e  d e fin e d  a s  a  d is c r e te  s e r ie s  so le ly  

th ro u g h  lo g ic a l  a n a ly sis , w ith o u t  a p p e a lin g  t o  e ith e r  th e  e m p ir ic a l  o r  

in tu it iv e  fo r  v a lid a t io n , R u s s e l l  b e l ie v e d  C a n to r  h ad  e sta b lish e d  n o t 

o n ly  an  o n to lo g ic a l  b a s is  t o  sc ie n c e  b u t  th e  sc ie n tif ic  s ta tu s  of 

p h ilo so p h y . F o llo w in g  f r o m  h is b e l ie f  th a t n u m b e r  a s  an  a b s tr a c t  c la ss  

lo g ic a lly  p r e c e d e s  th e  ac tu a l n u m b e r in g  o f  th in g s , R u sse ll  c o n c lu d e d  

f r o m  C a n t o r ’ s  d e fin it io n  o f  th e  c o n tin u u m  a s  th e  c la s s  o f  r e a l  n u m b e r s
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th a t th e  m a th e m a tic a l  c o n tin u u m  m u s t  b e  p r io r  t o  o u r  ‘ in tu it io n s ' o f  

sp a t ia l, m a te r ia l  a n d  te m p o r a l  c o n tin u ity . A lth o u g h  C a n t o r ’ s  d e fin it io n  

o f  th e  m a th e m a tic a l  c o n tin u u m  p r o v e d  t o  b e  le s s  c o n s is te n t  th an  

R u sse ll ’ s  te n a c ity , th at c o n tin u ity  a n d , a s  a  c o n se q u e n c e , t im e  is  a 

d is c r e te  s e r ie s ,  r e m a in s  a  v ir tu a lly  u n c h a lle n g e d  a s su m p tio n  in c o n te m 

p o r a r y  s c ie n c e  a n d  p h ilo so p h y . A lo n g s id e  th is i s  th e  a lm o s t  u n iv e rsa l 

p r e s u m p t io n  (hat. an y  a p p e a ls  t o  a n  in tu it iv e  te m p o r a lity  a r e  s im p ly  

v e ile d  fo r m s  o f  m y s t ic ism .
j

W ith  th e  a id  o l  C a n to r ’ s  d e fin it io n  o l  c o n tin u ity  R u sse ll  p r o p o s e d  a 

’ s o lu t io n ’ t o  th e  p a r a d o x e s  o f  Z e n o  w h ich  h as  s in c e  b e c o m e  s ta n d a r d . 

H is  f i r s t  s te p  w a s  t o  r e p la c e  th e  id e a  o f  a n  ‘ in tu it iv e ’ w h o le , 

c o r r e s p o n d in g  t o  a  p e r io d  o f  m o t io n , w ith  (h e  c o n c e p t  o f  an  ‘ in ten - 

s io n a l ’  w h o le  w h ic h  s ig n ifie s  th e  c la s s  o f  r e a l  n u m b e r s .  F r o m  R u s s e l l ’ s 

p e r s p e c t iv e , th e  p r o b le m  w ith  Z e n o ’s  a p p ro a c h  is  th a t  it p r e s u p p o se s  

th e  e n u m e r a t io n  o f  s te p s  o r  d iv is io n s  a n d , a s  a  c o n se q u e n c e , an  e n tity  

w h ich  is  n e c e s sa r ily  fin ite . A n  in te n s io n a l w h o le , o n  th e  o th e r  h a n d , is 

d e te r m in e d  b y  th e  c la s s  w h ich  d e fin e s  it ,  m e a n in g  th a t in fin ite  c o lle c  

tio n s  can  b e  e s ta b lish e d  w ith o u t  th e  n e e d  t o  e n u m e r a te  a ll  fin ite  

m e m b e r s  (R u ss e l l  1 9 6 4 : 3 4 9  - 5 0 ) .  O n c e  th is is  d o n e ,  th e  fligh t o f  th e  

a r r o w , f o r  e x a m p le ,  can  b e  d e fin e d  a s  a  m a th e m a tic a l  s e r ie s  b y  g iv in g  

th e  ta r g e t  th e  v a lu e  o l  th e  lim it o f  an  actu a lly  infinite  s e r ie s  o f  p o s it io n s . 

S o  i f  th e  a r r o w  tr a v e r s e s  a  d is ta n c e  f r o m  z e r o  t o  o n e  m ile ,  ‘ o n e  m ile ’ 

r e p r e s e n ts  th e  l im it  o f  th e  jo u r n e y , th e  l im it  i t s e l f  b e in g  th e  e q u iv a le n t 

o l  th e  in fin ite  e x p r e s s io n  o l th e  m a th e m a tic a l  s e r ie s  o f  d is ta n c e s  it 

tr a v e r se s . S in c e  th is s e t  can  b e  d e f in e d  ‘ in te n t io n a lly ’ ,  th e  ac tu a l 

e n u m e ra t io n  o f  th e  in fin ite  s e r ie s  n e e d  n o t  b e  c a r r ie d  o u t ,  a s  th e  lim it 

d e fin e s  th e  in fin ite  s e r ie s  a s  a  c la ss .

S in c e  B e r g so n  h a d  e m p lo y e d  Z e n o ’ s p a r a d o x e s  as a  m e a n s  o f  

d e m o n str a t in g  th e  d is ju n c t io n  b e tw e e n  c o n tin u ity  a n d  r e p r e se n ta t io n , 

in  1 T h e  P h ilo so p h y  o f  B e r g so n ’ R u s s e l l  c o n s id e r s  h is  r e so lu t io n  o t  th e  

p a r a d o x e s  r e a s o n  e n o u g h  t o  r e je c t  e n t ire ly  B e r g so n ’s  a c c o u n t  o i  th e  

c o n tin u ity  o f  d u r a t io n . H e  fu r th e r  r e je c t s  B e r g so n ’s  c la im  th a t ch an ge  

o c c u r s  w ith in  th e  in fin itiv e  o f  its u n fo ld in g , a rg u in g  th at th e  p a r a d o x e s  

r e v e a l  th e re  i s  n o  c o n tin u o u s  s ta te  o f  c h a n g e  w h ile  h is o w n  so lu t io n  to 

th e m  p r o v e s  th a t c h a n g e  i s  a  c o n tin u o u s  s e r ie s  o f  s ta te s .  In a ll, 

R u s s e l l 's  c r it iq u e  a im s  t o  r e je c t  e n t ire ly  an y  id e a  o f  c o n tin u ity  w h ich  

w o id d  c o n flic t  e ith e r  w ith  th e  im a g e  o f  m a t te r  p r e s u p p o s e d  b y  sc ie n c e
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o r  w ith  sc ie n tif ic  c o n c e p t s ,  su c h  a s  th e  c a lc u lu s . In th is  r e s p e c t ,  

R u s s e l l ’ s  p o in t  o f  v ie w  is  v e r y  m u c h  in  k e e p in g  w ith  th e  c o n te m p o r a r y  

e p is te m e  w h e re  th e  a s su m p tio n  th a t sc ie n c e  a n d  th e  sc ie n tif ic  m e th o d  

g iv e s  u s  a n  u n m e d ia te d  p e r c e p t io n  o f  th e  re a l  c o n t in u e s  to  re ig n . 

A c c o r d in g ly , a n y  a t t e m p ts  t o  c h a ra c te r iz e  sc ie n tif ic  th o u g h t o r  d efin e  

its  l im its  a n d  lim ita t io n s  a re  m e t  w ith  c h a r g e s  o f  ir r a t io n a lism .

R a th e r  th an  c o n tr a d ic t  B e r g so n ’ s c r it iq u e  o f  th e  m a th e m a tic a l  

r e p r e se n ta t io n  o f  c o n t in u ity , R u sse ll  s im p ly  ta k e s  i t  to  i t s  in fin ite  

e x t r e m e .  B y  d e fin in g  c o n tin u ity  a s  th e  s e t  o f  r e a l  n u m b e r s ,  m o v e m e n t  

i s  r e d u c e d  so le ly  t o  th e  t r a je c to r y  o f  th e  o b je c t  a n d  t im e  i s  r e n d e r e d  

in d is t in g u ish a b le  f r o m  th e  s p a c e  t r a v e r s e d . A lth o u g h  th e  r e a l  n u m b e r  

c o n tin u u m  i s  p r e s u p p o s e d  b y  m e a su r e m e n t  in  g e n e r a l ,  a s  w e l l  as an y  

c o n tin u o u s  m a th e m a tic a l  fu n c t io n , it is  p r e d ic a te d  o n  th e  a b so lu te  

id e a li sm  o f  th e  in s ta n t. T h e  in s ta n t , h o w e v e r  n e c e s s a r y  i t  m a y  b e  to  

sc ie n tif ic  r e p r e se n ta t io n  a n d  a n a ly s is ,  h as  n e v e r  b e e n , anti n e v e r  w ill 

b e ,  g iv e n  t o  e x p e r ie n c e  o r  e s ta b lish e d  a n y w h e re  o u ts id e  o f  th o u g h t. 

N o  m a t te r  h o w  a c c u ra te  a  m e a su r in g  d e v ic e  o r  a to m ic  c lo c k  m a y  b e , 

th e  in s ta n t  r e m a in s  an  im p o s s ib le  l im it . T h e  re a l  n u m b e r  co n tin u u m  

r e p r e s e n ts  th e  a b so lu te  lim it a n d  g r o u n d  o f  r e p r e se n ta t io n . O n  th e  

o th e r  h a n d , th e  in s ta n t  c o n d it io n s  sc ie n tif ic  th o u g h t a n d  r e p r e se n ta t io n  

in  its  e n t ir e ty , in tro d u c in g  a  P la to n ism  in to  sc ie n c e  w h ic h  i s ,  as 

B e r g so n  w r ite s ,  ‘im m a n e n t  t o  th e  m e th o d ’ (B e r g so n  1 9 8 3 :  3 4 5 ) .

N U M B E R  A N D  M U L T I P L I C I T Y

T h e  sy n th e t ic  u n ity  w 'hich  m a k e s  th e  a p p re h e n s io n  o f  th e  f ie ld  o f  

p e r c e p t io n  a  g iv e n  w h o le  is  th e  sa m e  a s  th a t w h ic h  e n a b le s  e q u a lly  

in fin ite  o b je c t s ,  su c h  a s  th e  n a tu ra l  o r  r e a l  n u m b e r s , t o  b e  c o n c e iv e d  

as a  to ta l i ty .  S in c e  th e  w h o le  can  o n ly  b e  g iv e n  in  th o u g h t a n d , a s  K a n t 

m a d e  c le a r ,  c a n n o t  b e  m a d e  an  o b je c t  o f  th o u g h t , an y  o b je c t iv e  to ta li ty  

w il l  a lw a y s  b e  a n  e le m e n t  o i  a  g r e a t e r  w h o le  a n d  f o r  th is  r e a s o n  can  

n e v e r  b e  s a id  t o  b e  c o m p le te .  T h is  is  e q u a lly  th e  c a se  w h e n  d e te r m in 

in g  th e  c o n tin u u m : a s  s o o n  a s  it is  d e f in e d  o b je c t iv e ly  as th e  s e t  o f  a ll 

se t s  o f ’ n a tu ra l  n u m b e r s ,  f o r  e x a m p le , it b e c o m e s  p a r t  o f  an  even  

g r e a t e r  se t . In  a

a r is e s  f r o m  C a n t o r ’ s  s e t  th e o ry  le a d s  a sy m p to t ic a lly  to  th e  u n io n  o f  

su b je c t  a n d  o b je c t ,  o r  im m a n e n c e .

fig u ra tiv e  se n se  th e  in fin ite  s e r ie s  o f  in fin itie s  that
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N o t  su r p r is in g ly , so o n  a f te r  its  in c e p t io n  C a n t o r ’ s c o n tin u u m  w as 

u n se t t le d  b y  a  n u m b e r  o f  se l f- r e fe r e n t ia l  p a r a d o x e s .  H o w e v e r ,  it is  n o t  

o f te n  a d v e r t is e d  th a t C a n to r  n o t o n ly  e n c o u n te r e d  p r o b le m s  in th e  

d é fin it io n  o f  th e  c o n tin u u m  p r io r  t o  R u s s e l l ’ s  d is c o v e r y  o f  th e  p a r a d o x  

o f  th e  's e t  o f  a ll s e t s ’ b u t  p r o p o se d  so lu t io n s . T h is  m ig h t  h ave 

so m e th in g  t o  d o  w ith  C a n to r  b e in g  so m e th in g  o f  a  d e v o u t  S p in o z is t . 

I le  b e l ie v e d , fo r  o n e ,  th a t h is d e fin it io n  o f  d ie  c o n tin u u m  d e sc r ib e d  

e x te n s io n  a s  an  a c tu a lly  in fin ite  Τ η ιη φ η ίΐν η ί  w h ich  h e  th en  e q u a te d  

w ith  S p in o z a 's  nature1 a a tu ra ta  (D a u b e n  1 9 7 9 : 14 5 ) . T h a t  i s ,  he 

c o n s id e r e d  th e  m o d e s  o f  e x te n s io n  o r  p r o d u c t s  o f  n a tu r e  t o  b e  ‘a c tu a lly  

in fin ite ’ . In S p in o z ism  n atu ra  n a tu ra ta  m u s t  b e  c o n s id e r e d  a n  actu al 

infinity  in  o r d e r  t o  m a in ta in  i t s  d is t in c t io n  f r o m  n atu ra  n atu ram  o r  

n a tu re  as an  in d iv is ib le  c o n tin u u m .

A s  th e  e x a m p le  o f  th e  c a lc u lu s  s u g g e s t s ,  th at th e  re a l  n u m b e r  

c o n tin u u m  is  an  a c tu a l  r a th e r  th an  a  p o te n t ia l  in fin ity  is  p r e su p p o se d  in 

o r d e r  fo r  c a lc u la t io n  t o  w o r k . A lth o u g h  in fin ite  d iv is io n  r e n d e r s  any 

s c ie n tif ic  u n it  a r b it r a r y , d e te r m in in g  a u n it  e q u a lly  a s su m e s  th a t th e re  

is a  lim it to  d iv is io n :

. . . th e  in te lle c t r e p r e s e n ts  becoming a s  a  s e r ie s  o f  sta te s, e a c h  o l 

w h ich  i s  h o m o g e n o u s  w ith  i t s e l f  a n d  c o n se q u e n t ly  d o c s  n o t ch an ge . 

Is  o u r  a t te n t io n  c a lle d  t o  th e  in te rn a l c h a n g e  o f  o n e  o f  th e se  s ta te s?  

A t o n c e  w e  d e c o m p o s e  it in to  a n o th e r  s e r ie s  o f  s ta te s  w h ich , 

r e u n ite d , w il l  b e  s u p p o s e d  t o  m a k e  u p  d i i s  in te rn a l m o d if ic a tio n , 

bach  o f  th e se  n e w  s ta te s  m u s t  b e  in v a r ia b le , o r  e l s e  th e ir  in tern al 

c h a n g e , i f  w e  a re  fo r c e d  t o  n o t ic e  it ,  m u s t  b e  r e so lv e d  ag a in  in to  a 

fr e sh  s e r ie s  o f  in v ar iab le  s t a t e s ,  an d  so  o n  t o  in fin ity . H e r e  aga in , 

th in k in g  c o n s is t s  in r e c o n s t itu t in g , a n d , n a tu ra lly , it is  w ith  given  

e le m e n ts ,  an d  c o n se q u e n t ly  w ith  sfc/We e le m e n ts , th a t w e  r e c o n s t i

tu te ,  (B e r g s o n  1983 ·. 163)

T h e  con tin u ity ' th a t e lu d e s  r e p r e s e n ta t io n  in  th e  e n d  u n d o e s  an y  id ea  

o i  a  w h o le  o r  to ta li ty . A ll  to ta l i t ie s  a n d  ‘c lo s e d  s e t s '  a re  o p e n  t o  th e  

c o n tin u ity  th ro u g h  w h ic h  th e y  e v o lv e . A c c o r d in g ly , a to m ism  d o e s  n o t 

g o  as fa r  as th e  in te l le c t  w o u ld  h a v e  it .  ‘P u re  p e r c e p t io n ' is  a s su m e d  

in th e  d e te r m in a t io n  o f  o b je c t iv e  d a ta  an d  in  th e  fra m e  th ro u g h  w h ich  

d is c r e te  im a g e s  a re  i s o la te d  a s  u n its , b u t  th e  c o n tin u ity  o f  d u ra tio n
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re n d e r s  a ll u n its  p ro v is io n a l, ‘p a r t ia l  e x p r e s s io n s *  o f  a  w h o le  w h ich  

c h a n g e s . F ro m  B e r g so n ’ s p e r s p e c t iv e ,  it is d u r a t io n  w h ich  ‘h in d e rs  

e v e ry th in g  f r o m  b e in g  g iv e n  a ll  a t  o n c e ' ,  im p ly in g  th a t natu ra  naturata  

i t s e l f  can  n o  lo n g e r  b e  c o n s id e r e d  a  c o n s is te n t  to ta l i ty  (B e r g s o n  1 9 9 2 : 

9 3 ) ,  T h is  le a d s  t o  th e  d e c la r a t io n , in  Creative Evolution, th a t ‘ th e  re a l  

w h o le  m ight, w e lt b e , w e  c o n c e iv e , an  in d iv is ib le  c o n t in u ity ’  (B e r g so n  

1 9 8 3 :  3 1 ) .

in  th e  first o f  th e  Cinem a  b o o k s ,  G i le s  D e le u z e  a r t ic u la te s  th e  

im p lic a t io n s  o f  b r in g in g  d u ra t io n  in to  th e  c o n c e p t  o f  th e  s e t .  M is 

r e a d in g  o f  B e r g so n  d e sc r ib e s  p e r fe c t ly  th e  fa c t  th a t th e  im p o s s ib i l i ty  o f  

d e te r m in in g  e ith e r  a  s e t  o f  a ll s e t s  o r  a  h ig h e s t  o r d in a l  im p lic a te s  the 

w h o le  w ith in  e v e ry  s e t .  T h e  p a r a d o x  o f  th e  s e t  o f  a ll s e t s  in tro d u c e s  

an  in c o n sis te n c y  in to  a ll  ‘ s e t s ’ f r o m  th e  o n e  t o  th e  h ig h est c a r d in a l. A s 

D e le u z e  w r ite s :

W e  k n o w  th e  in so lu b le  c o n tra d ic t io n s  w e  fa ll  in to  w h en  w e  tr e a t  

th e  se t  o f  a ll s e t s  a s  a  w h o le . It is  n o t  b e c a u se  th e  n o t io n  o f  th e  

w h o le  is  d e v o id  o f  se n se ; b u t  i t  is  n o t  a  s e t  a n d  i t  d o e s  n o t  h ave 

p a r t s .  It is  r a th e r  th a t w h ic h  p r e v e n t s  e a c h  s e t ,  h o w e v e r  b i g  i t  is , 

f r o m  c lo s in g  in  o n  it se lf ,  a n d  th a t w h ich  fo r c e s  it to  e x te n d  it se ll ’ 

in to  a  la r g e r  s e t .  T h e  w h o le  i s  th e r e fo r e  like  a  th re a d  w h ich  

tr a v e r se s  se t s  an d  g iv e s  e a c h  o n e  th e  p o s s ib i l i ty ,  w h ich  i s  n e c e s sa r ily  

r e a l iz e d , o f  c o m m u n ic a t in g  w ith  a n o th e r ,  t o  in fin it) '. (D e le u z e  1 9 8 6 : 

16  1 7 )

A s  D e le u z e  a llu d e s , B e r g s o n ’s  fu n d a m e n ta l c r it iq u e  o f  th e  in te l le c t  is 

that it can  o n ly  d e a l w ith  p a r tia l  e n t it ie s  o r  w ith  ‘ c lo s e d ’ sy s te m s . 

A lth o u g h  C a n to r ’ s set. th e o ry  w a s  r e c e iv e d  a s  b r in g in g  c o n s is te n c y  in to  

m a th e m a t ic s , it. h as  o n ly  s e r v e d  t o  d ir e c t  th e  a r r o w  b a c k  at itse lf , 

u lt im a te ly  v in d ic a tin g  B e r g s o n ’s  c r it iq u e  o f  Z e n o  an d  th e  in te lle c t .

In th e  a n a ly s is  o f  n u m b e r  in  Time a n d  Free W ill, B e r g so n  re v e a ls  

in fin ite  d iv is io n  t o  b e  a t  th e  fo u n d a tio n  o f  n u m b e r  it se lf ,  fo r  i t  c a n  b e  

r e g a r d e d  e ith e r  a s  a n  in d iv is ib le  u n ity  o r  as a  m u lt ip l ic ity  o f  d iv is io n s . 

O n e ' ,  fo r  e x a m p le , can  b e  r e g a r d e d  a s  a  w h o le  o r  a s  a n  in fin ite  su m  

o f  fr a c t io n s . F o r  tliis r e a so n , th e  sy n th e t ic  u n ity  o f  th e  o n e  presupposes 

a  p r e - e x is t in g  m u lt ip l ic ity . In th is r e g a r d ,  B e r g so n  w r ite s ,  th e  'a c tu a l  

an d  n o t  m e r e ly  v ir tu a l  p e rc e p t io n  o f  su b d iv is io n s  in  w h at is  u n d iv id e d
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is  ju s t  w h a t w c  ca ll o b je c t iv i ty ’ (B e r g s o n  1 9 1 9 : 8 4 ) .  In o b je c t iv ity  th e  

n u m b e re d  a p p e a r s  a s  a  ’p lu r a l i ty ’ ,  an d  each  e le m e n t  o f  a  p lu ra l ity  is 

i t s e l f  in fin ite ly  d iv is ib le . A t  its  l im it , n u m b e r  p r e s u p p o s e s  a n  ac tu a l 

in fin ity  o f  d iv is io n s . A s D e le u z e  w r ite s  in Bergsonism: “th e  o b je c t iv e  is 

thoc which has no v irm ality  (D e le u z e  1 9 9 1 :  4 1 ) .  T h e  n iu n e r ic a l  

‘p o t e n t ia l ’ o l  n u m b e r  i s  a lw a y s  ac tu a l  t o  i t .  In  th is s e n s e , tin*, in fin ite  

d iv is ib ility  o f  th e  n u m b e r e d  is  th e  o b je c t iv e  c o r r e la te  o f  n u m b e r .

F u r th e r  t o  th is , B e r g so n  c o n s id e r s  th e  iso la t io n  o f  a  ‘ s e t ’ o r  a 

‘ to ta l i ty ’  to  b e  a lw a y s  an  a b s tr a c t io n  fro m  a  la r g e r  ‘w h o le ’ . E v e n  th e  

c o n c e p t  o f  m a t te r  a s  a  to ta li ty  is  p r e d ic a te d  o n  th e  id ea  o f  a  ‘ f r a m e ’ 

w ith in  w h ic h  th a t w h o le  is  c o n c e iv e d . F o r  th is  r e a s o n , m a t t e r  m u s t  be 

re g a rd e d  a s  ‘ ac tu a lly  in fin ite ' n o t o n ly  in o r d e r  t o  a v o id  fa lse  p r o b le m s  

b u t  a ls o  fo r  th e  t e r m  ‘m a t t e r ’ t o  h a v e  an y  s ig n ific a n c e . A lth o u g h  this 

ac tu a l in fin ity  is  a  ‘ f ic t io n ’ ,  th e  p r e s u p p o s i t io n  th at a ll  i s  g iv e n , B e rg so n  

w r ite s ,  is  ‘ im m an en t, to  th e  m e th o d ’ o f  a n a ly s is  (B e r g so n  1 9 8 3 : 3 4 5 ) . 

Ln th e  se n se  th a t  th e  r e a l  n u m b e r  c o n tin u u m  is  a  b a s ic  a s su m p tio n  in 

th e  u se  o l  th e  c a lc u lu s , w e  m u s t  a s su m e  th a t th e re  is a  l im it  to  d iv is ion  

w h e n  w e  a n a ly se  o b je c t iv e  p r o c e s se s .

T h e  s im p le s t  e x a m p le  o f  th is is  th e  sy n th e t ic  u n ity  o f  re fle c t iv e  

c o n sc io u sn e ss  w h ic h  c a n n o t i t s e l f  b e  m a d e  an  o b je c t  o t  re fle c t iv e  

c o n sc io u sn e ss  b e c a u se  it is th e  fo u n d a tio n  <»1 o b je c t iv ity  it se lf . F.ven 

th o u g h  th e  r e a l ,  a s  B e r g so n  p u ts  i t ,  te n d s  to w a r d s  a  d is c r e te  m u lt i

p lic ity  o i  m o d e s ,  th e  r e p r e se n ta t io n  o t  an y  se t  o f  m o d e s  n o t  o n ly  

a b s t r a c t s  i t  Iro m  (lie  in d iv is ib le  c o n tin u ity  o f  p r o c e s s ,  it in ev itab ly  

p r e s e n ts  it as a  m u ltip le  o f  th e  o n e . F o r  th is  r e a so n  se t  th e o r y  is 

p r o b a b ly  d ie  c le a r e s t  m a n ife s ta t io n  o f  th e  s t r u c tu r e  o f  r e f le c t iv e  

c o n sc io u sn e s s .  T h e  fact th a t th e  n a tu ra l  n u m b e r s  can  b e  r e fe r r e d  t o  as 

a  s e t  s im p ly  d e m o n s t r a t e s  th a t  th e  sy n th e tic  unity' o f  r e f le c t iv e  c o n 

sc io u sn e s s  d e te r m in e s  ‘e x te n s iv e ’ a s  w e l l  as ‘ in te n s iv e ’ a p p re h e n s io n . 

A ll th a t a  c o n c e p t  su c h  a s  th e  ‘ s e t  o f  a ll  n a tu r a l  n u m b e r s ' s ig n ifie s  is 

th at th e  id e a  o f” to ta li ty  h as  n o  l im it.

P r io r  t o  th e  d if f ic u lt ie s  th at R u s s e l l  d is c e r n e d  w ith  th e  ‘ s e t  o f  all 

s e t s ’ , C a n to r  h ad  in tu ited  p r o b le m s  w ith  h is o w n  d e fin it io n  o f  th e  

c o n tin u u m . H o w e v e r , h e  d id  n o t  c o n s id e r  in c o n siste n c y  as s ig n a llin g  a  

d e fic ie n c y  o f  lo g ic ,  b u t  w h e re  th ou gh t, an d  su b s ta n c e  p a r t  w a y s . In 

r e sp o n s e  t o  th e  l im ita t io n s  o f  s e t  th e o ry . C a n to r  p r o p o s e d  tw o  d istin c t 

c o n c e p t io n s  o f  m u lt ip l ic ity :
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Lt w c  s ta r t  f r o m  th e  n o t io n  o f  a  d e fin ite  m u lt ip l ic ity  [V ie lh e it] (a  

s y s t e m , a  to ta li ty )  o f  th in g s , it i s  n e c e s s a r y , a s  I d is c o v e r e d , to 

d is t in g u ish  tw o  k in d s  o f  m u lt ip l ic it ie s  (b y  th is  I a lw a y s  m e a n  definite  

m u lt ip l ic i t ie s ) .

F o r  a  m u lt ip l ic ity  c a n  b e  su c h  th a t th e  a s su m p tio n  th a t a l l  o f  its 

e le m e n ts  'a r e  to g e t h e r ’ le a d s  t o  a  c o n tr a d ic t io n , so  th a t i t  is 

im p o s s ib le  t o  c o n c e iv e  o f  th e  m u lt ip l ic ity  as a  u n ity , a s  ‘ o n e  fin ish ed  

th in g ’ . S u ch  m u lt ip l ic i t ie s  I c a ll  absolutely irflnit.e o r  inconsistent 

m ultiplicities. (C a n to r  1 8 9 9 :  1 1 4 )

f t  is  in te r e s t in g  to  n o te  d ia t  te n  y e a r s  p r io r  t o  th is , in  du? t e x t  that 

R u s s e l l  c o n d e m n e d  fo r  i t s  sh o d d y  m a th e m a t ic s , B e r g so n  h ad  n o t  o n ly  

in tu ite d  th e  in c o m m e n su ra b il ity  b e t w e e n  m a th e m a tic a l  con tin u ity ' an d  

d u ra t io n  b u t  h ad  a ls o  a r g u e d  fo r  th e  r e c o g n it io n  o f  th e  e x is te n c e  o f  

tw o  d is t in c t  m u lt ip l ic it ie s . In c o n tr a s t  t o  th e  c lo s e d  s e t s  th a t c o m p o se  

m a t te r ,  B e rg so n  p r o p o s e s  th a t d u ra t io n  is  a  q u alitative  m u ltip lic ity :

In s h o r t ,  w e  m u s t  a d m it  t w o  k in d s  o f  m u lt ip l ic ity , t w o  p o s s ib le  

s e n s e s  o f  th e  w o r d  'd is t in g u ish ',  tw o  c o n c e p t io n s ,  th e  q u a lita t iv e  

a n d  th e  o t h e r  q u a n tita t iv e , o l  th e  d if le r e n c e  b e tw e e n  sam e  a n d  other. 

S o m e t im e s  th is m u lt ip l ic ity , d i i s  d is t in c tn e s s ,  th is h e te r o g e n e ity  

co n ta in s  n u m b e r  o n ly  p o te n t ia lly , a s  A r is to t le  w o u ld  h a v e  sa id . 

C o n sc io u sn e s s , th e n , m a k e s  a  q u a li ta t iv e  d isc r im in a t io n  w ith o u t  an y  

fu r th e r  th o u g h t o f  c o u n tin g  th e  q u a lit ie s  o r  e v e n  o f  d istin g u ish in g  

th e m  as several. (B e r g s o n  1 9 1 9 :  1 2 1 )

D u r a t io n  as a q u a lita t iv e  m u lt ip l ic ity  is  e x p r e s s e d  th ro u g h  th e  a p p r e 

h en sio n  an d  e x p r e s s io n  o f  a ffe c t iv e  d if fe r e n c e . A ffe c t iv ity 's  m u lt ip le  

n a tu re  g iv e s  a  se n se  o f  d if fe re n c e  w h ich  is  n e ith e r  sp a t ia l  n o r  te m p o r a l  

b u t  w h o lly  su b s ta n tia l: i t  is  e x p r e s s e d  th ro u g h  a  m u lt ip l ic ity  w h ich  

m u s t  b e  sa id  t o  in te r p e n e tr a te  a n d  w h o se  o n ly  u n ity , a s  D c le u z e  p o in ts  

o u t ,  i s  i t s  m u lt ip l ic ity  (D e le u z e  1 9 9 1 :  8 5 ) .  T h e  u n fo ld in g  o f  a ffe c tiv e  

d if fe re n c e  ta k e s  p la c e  s o le ly  w ith in  th e  a b s o lu te  in fin itiv e  o f  i t s  p u re  

d u r a t io n . In  th is  s e n se , i t  is  o n ly  th r o u g h  a ffec tiv ity ’ th a t  d ie  p r o d u c t io n  

o f  d if fe re n c e  c a n  b e  a p p re h e n d e d .

M o r e o v e r ,  w ith  s e t  th e o ry  a n d  th e  d is t in c t io n  b e tw e e n  q u a n tita tiv e  

an d  q u a lita t iv e  m u lt ip l ic i t ie s , th e  o n to lo g ic a l  g r o u n d  o f  B e r g so n 's
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d is t in c t io n  b e tw e e n  th e  o b je c t s  o i  sc ie n c e  a n d  m e ta p h y s ic s  can  b e  

d is c e r n e d . A s B e r g so n  w r i t e s  in The Creative M ind : 'T h u s  w e  h av e  on  

th e  o n e  h a n d  sc ie n c e  a n d  m e c h a n ic a l a r t ,  w h ich  h av e  to  d o  w ith  p u re  

in te l le c t ;  o n  th e  o t h e r  h a n d , m e ta p h y s ic s , w h ic h  c a lls  u p o n  in tu it io n ' 

(B e r g so n  1 9 9 2 : 7 9 ) .  M e ta p h y sic s  b e g in s ,  B e r g so n  a r g u e s ,  a t  th e  lim its  

o f  s c ie n c e . F r o m  N e w to n ia n  d y n a m ic s  t o  f r a c ta l  g e o m e t r y  a n d  ch aos 

th e o ry , m a t te r  is  r e g a rd e d  as a to m is t ic  an d  c h a n g e  is  c o n c e iv e d  o u ts id e  

th e  s u b je c t . A lth o u g h  q u a n tu m  m e c h a n ic s , fo r  e x a m p le , su g g e s ts  an 

in d iv is ib le  c o n tin u ity  c o e x is t s  th e  a to m is t ic  m o d e l ,  th e  w av e -fu n c t io n  

s e r v e s  m e r e ly  t o  b r in g  ‘u n p r e d ic ta b il ity ’ in to  th e  'd isc r e te  r e a lm  o f  

a to m ic  p o s i t io n s .  It is th e  e x te rn a l s u b je c t  w h o  r e n d e r s  c o n tin u ity  

ra d ic a lly  u l te r io r  a n d  a ll  a t t e m p ts  t o  b r in g  t im e  in to  sc ie n c e , fro m  

E in s te in  t o  P r ig o g in e , m an age, o n ly  t o  e d g e  c lo s e r  t o  th e  in fin itive  o f  

e x p e r ie n c e . 'I*he m e ta p h y s ic s  o f  t im e  a n d  c h a n g e  m u s t  b e g in  fro m  

e x p e r ie n c e  in  o r d e r  t o  d e te r m in e  th a t w h ich  can  o n ly  b e  e x p e r ie n c e d . 

It i s  o n ly  w ith in  t im e  th at th e  d u r a t io n  o f  th o u g h t i t s e l f  can  b e  

a p p re h e n d e d  as w e ll a s  e x p r e s s e d .

T H F , M E C H A N I C S  O F  T H O U G H T

T h e  in fin itive  can  b e  se e n  t o  a p p e a r  n o t  o n ly  a t th e  l im its  o f  th e  

m a th e m a tic a l  c o n c e p t io n  o f  th e  c o n tin u u m  b u t  a lso  w ith in  th e  l im its  

o f  lo g ic  an d  th e  lo g ic a l  d e fin it io n  o f  th e  thought, p r o c e s s  th a t e m e r g e d  

f r o m  C a n to r ’ s w o r k .  A f te r  p r o b le m s  a r o s e  in  w h a t D a v id  H ilb e r t  

te r m e d  ‘ C a n to r ’ s P a r a d is e ' ,  o n e  o f  th e  p r im a r y  g o a ls  o f  w h a t b e c a m e  

k n o w n  a s  fo r m a li s t  m a th e m a tic s  w a s  th e  a x io m a tiz a t io n  o f  th e  se t  

th e o re t ic a l  d e fin it io n  o f  th e  c o n tin u u m . R u sse ll  a n d  W h ite h e a d ’ s 

m a m m o th  P rincipia M athem atics  is  o n e  e x a m p le  o f  a n  a t t e m p t  t o  g e t  

th e  lo g ic  s t r a ig h t  an d  re d u c e  m a th e m a tic s  t o  a  fu n d a m e n ta l  c o lle c t io n  

o f  a x io m s . H o w e v e r , so o n  a f te r  th e  fo rm a lis t  p r o g r a m m e  b e g a n , K u r t  

G ö d e l  c a m e  u p  w ith  h is  ‘ in c o m p le te n e s s  th e o r e m s ’ . G ö d e l  c o m p r e h e n 

s iv e ly  d e m o n st r a te d  th at th e re  w e r e  a p p a re n tly  ‘ t r u e ’  s ta te m e n ts  in 

an y  fo r m a l s y s te m , su c h  as s e t  th e o ry , w h ich  c o u ld  n o t  b e  p r o v e n  so  

f r o m  w ith in  th e  s y s te m  it se lf ,  H i lb e r t  a n d  R u s s e l l ’ s  p la n  t o  g r o u n d  

C a n to r ia n  se t  th e o r y  in  fo r m a l lo g ic  w a s  p r o v e n  t o  b e  in te rm in ab ly  

in c o m p le te .  G ö d e l  p r o d u c e d  h is  d e m o n s t r a t io n  b y  m a n ip u la t in g  C a n 

t o r ’ s  d ia g o n a l  m e th o d , w h ic h  d e m o n st r a te d  th e  e x is te n c e  o f  a  r e a l
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n u m b e r  n o t  c o n ta in a b le  in d ie  sei. o f  n a tu ra l n u m b e r s ,  t o  sh o w  that, in 

o r d e r  t o  p r o v e  th e  c o n s is te n c y  o f  o n e  a x io m  a n o th e r  w o u ld  n e e d  to  

b e  a d d e d ,  an d  .so o n .  P la to n ism  o n c e  ag a in  s tu m b le d  o n  d ie  th ird -m an  

a r g u m e n t ;  in  o r d e r  t o  p r o v e  an  a x io m  a n o d ie r  w o u ld  h a v e  t o  b e  

p r o d u c e d  b u t th e  sa m e  ‘ in c o m p le te n e s s ’ w o u ld  re m a in , re q u ir in g  

a n o th e r  a x io m , a n d  so  o n , a d  infin itum . G ö d e l  in  th e  e n d  d e c la r e d  th at 

n e ith e r  the. sy n th e t ic  n o r  th e  in tu it iv e  c o u ld  b e  b an ish ed  fro m  e ith e r  

m a th e m a t ic s  o r  lo g ic ,  r a t ify in g  B e r g s o n 's  c la im  th a t d ie  l im ita t io n s  o f  

in te lle c tu a l p r o c e s s e s  a re  'im m a n e n t  t o  d »e  m e th o d ' o f  th e  in te llec t 

it se lf ,  a n d  a r e  in c a p a b le  o f  b e in g  o b je c t if ie d .

A n o th e r  p r o b le m  th at H ilb e r t  ra ise d  w a s  w h at i s  k n o w n  a s  th e  

Entscheidungsprohlem. T h is  e n q u ire d  as t o  w h e th e r  o r  n o t  th e re  e x is te d  

a  m e c h a n ic a l p r o c e s s  a p p lic a b le  t o  an y  m a th e m a tic a l  s ta te m e n t  th at 

c o u ld  a n sw e r  i f  th a t s ta te m e n t  w e r e  p r o v a b le  o r  n o t .  T h e  p r o b le m  

c a m e  d o w n  t o  a sk in g  i f  th e re  w a s  a  d e fin ite  m e th o d  fo r  so lv in g  

m a th e m a t ic a l  p r o b le m s  (H o d g e s  1 9 8 8 :  4 ) .  If th e  a n sw e r  w a s  a ffirm a tiv e  

th en  a  g e n e r a l  a lg o r ith m  f o r  a n sw e r in g  a ll  m a th e m a tic a l  p r o b le m s  

c o u ld  b e  sa id  to  e x i s t ,  but. if it c o u ld  b e  p r o v e n  th at s o m e  p r o b le m  

h a d  n o  a lg o r i th m ic  s o lu t io n , th e n  d ie  Entscheidungsproblem  w o u ld  i t s e l f  

b e  u n so lv a b le . In a  p a p e r  e n t it le d , 'O n  C o m p u ta b le  N u m b e r s ,  w ith  an 

A p p lic a t io n  t o  th e  Entscheidungsprobleni’ ,  A la n  T u r in g  a p p r o a c h e d  d iis  

q u e s t io n  b y  first- d e fin in g  in a  p r e c is e  se n se  th e  in tu it iv e  id e a s  of 

a lg o r i th m ic  o r  m e c h a n ic a l  p r o c e s s e s .  H e  b e g a n  b y  c o n s id e r in g  th e  

c a lc u la t io n  o f  c o m p u ta b le  r e a l  n u m b e r s :  th o se  n u m b e r s  w h o se  in fin ite  

d e c im a l e x p a n s io n  i s  c a lc u la b le  b y  fin ite  m e a n s  (T u r in g  1 9 3 6 : 1 1 6 ). 

T u r in g  re d u c e d  th e  p r o c e s s  b y  w h ich  th e  a b s tr a c t  s u b je c t  c o m p u te d  

th e  p r o b le m  t o  a n  u n lim ite d  p a d  o r  ‘ t a p e ’ u p o n  w h ic h  th e  c a lc u la t io n  

p r o c e e d e d ,  a  fin ite  n u m b e r  o f  s y m b o ls ,  a  set. o f  in s tr u c t io n s  an d  a 

d is c r e te  s e r ie s  o f  c o m p u ta t io n a l  s t e p s .  H e  w a s  th e n  a b le  to  sh o w  th at 

w h a te v e r  a h u m a n  c o id d  c o m p u te  c o u ld  b e  c a r r ic d  o u t  b y  a  ‘m a c h in e ’ 

c o n fig u re d  in  d ie  sam e, m a n n e r . T h e  c la ss  o f  c o m p u ta b le  n u m b e r s  is 

th e n  sh o w n  t o  b e  ‘d e n u m e ra b le "  in  th e  C a n to r ia n  s e n s e , d ia t  is , 

e q u iv a le n t to  th e  c la s s  o f  n a tu r a l  n u m b e r s . T u r in g  th e n  a p p lie d  

C a n t o r ’ s  d ia g o n a l  m e th o d  to  d e m o n st r a te  th e  e x is te n c e  o f  r e a l  n u m b e r s  

w h ich  c a n n o t  b e  c o m p u te d  b y  a n y  m a c h in e , th a t is , w h ic h  a re  

‘u n c o n ip u ta b le ’ .

T u r in g  p r o d u c e d  c o n c lu s iv e  e v id e n c e  th a t H i lb e r t ’ s  p r o b le m  w as
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fa ls e , in i s  m u c h  a s  th e r e  w a s  n o  g e n e r a l  a lg o r ith m  fo r  p r o v in g  

m a th e m a tic a l  p r o b le m s . B u t  in  th e  p r o c e s s  h e  p r o d u c e d  w h a t is  n o w  

th e  fo u n d in g  d o c u m e n t  o f  d is c u s s io n s  a b o u t  ‘A rtif ic ia l In te l l ig e n c e '.  

I l is  a r g u m e n t  e x te n d e d  to  th e  c o n c lu s io n  th a t ‘ it is  p o s s ib le  t o  in v en t 

a  s in g le  m ac h in e  w h ich  can  b e  u se d  to  c o m p u te  a n y  c o m p u ta b le  

s e q u e n c e ' (T u r in g  1 9 3 6 :  1 2 7 ) . F r o m  o n e  p o in t  o f  v ie w , T u r in g  

a r g u e d  th a t an y  m e c h a n ic a l  p r o c e s s  c o u ld  b e  c o d e d  b y  a  ‘T u r in g  

M ac h in e ’ . F r o m  a n o th e r , h is f in d in g s  s u g g e s te d  th a t a ll  in te lle c tu a l 

p r o c e s se s  a re  in h e re n tly  a lg o r ith m ic  o r  m e c h a n is t ic . In b o th  c a se s  

'm e c h a n ic a l p r o c e s s ’ i s  d e fin e d  s im p ly  in  te r m s  o f  th e  ite ra t io n  of 

d is c r e te  s ta te s .  T h e  r e su lt in g  c o n c e p t io n  o i  ‘m e c h a n ic a l  in te l l ig e n c e ’ is  

p ra c tic a lly  iso m o r p h ic  t o  B e r g so n ’s  d e sc r ip t io n  o f  th e  in te l le c t  a s  a 

m e c h a n ism  in  Creative Evolution . B e r g so n ’s  ‘p u r e  in t e l le c t ’ i s  th e  abstract 

p r o c e s s  o f  c o m p u ta t io n  w h ic h  r e p r e se n ts  p r o c e s s e s  a s  d is c r e te  s e r ie s  ol 

g iv e n  e le m e n ts  o r  sy m b o ls . A c c o r d in g ly , th e  ‘T u r in g  M a c h in e ' can  b e  

r e g a r d e d  as th e  p r e c is e  d e fin it io n  o f  B e r g so n ’ s  ‘p u r e  in t e l le c t ’ as a 

fa c u lty . F u r th e r  t o  th is ,  in th e  s a m e  y e a r  th a t T u r in g  p u b lish e d  'O n  

C o m p u ta b le  N u m b e r s ’ p a p e r s  w e r e  p u b lish e d  b y  G ö d e l ,  A lo n z o  

C h u rc h , S te p h e n  K le e n e  a n d  E m il  P o s t ,  w h ic h  a ll  o f fe r e d  in d e p e n d e n t 

d e m o n st r a t io n s  o f  th e  e x is te n c e  o l an  a b s t r a c t  ‘ a lg o r ith m ic  p r o c e s s ’ . 

H o w e v e r , n o t  o n e  o f  th e se  e x a m p le s  is  c o n s id e r e d  as ‘p r o o f ’ . A s 

I taring h irn se ll not.es:

T h e  e x p r e s s io n  'th e r e  is a  g e n e r a l  p r o c e s s  fo r  d e te r m in in g  . . h as  

b e e n  u s e d  th r o u g h o u t  th is  se c t io n  as e q u iv a le n t to  ‘ th e re  is  a 

m ac h in e  w h ic h  w ill d e te r m in e  . . . ’ T h is  u s a g e  c a n  b e  ju st if ie d  if 

a n d  o n ly  i f  w e  c a n  ju s t i fy  o u r  d e fin it io n  o i  ‘ c o m p u ta b le ’ . . . A ll 

a rg u m e n ts  w h ich  can  b e  g iv e n  a r e  h o u n d  to  b e , fu n d a m e n ta lly , 

a p p e a ls  t o  in tu it io n , a n d  f o r  th is  r e a s o n  r a th e r  u n sa t is fa c to ry  m a th 

e m a tic a lly . (T u r in g  1 9 3 6 :  1 3 4 - 5 )

A c c o r d in g ly , t e r m s  su c h  a s  'e f fe c t iv e ly  c o m p u ta b le ' ,  ‘ r e c u r s iv e  

fu n c t io n ' o r  ‘T u r in g  M ac h in e  c o m p u ta b le ' m u s t  b e  r e g a r d e d  m o r e  as 

in tu it iv e  h y p o th e se s  th an  fo r m a l d e fin it io n s , as in l in e  w ith  G ö d e l ’ s 

fin d in gs, c o m p u ta t io n  c a n n o t b e  d e fin e d  in  it se lf . H o w e v e r ,  th e  

in d e p e n d e n t a n d  s im u lta n e o u s  e x p r e s s io n  o f  e q u iv a le n t  p r o c e s se s  

th ro u g h  d if fe r e n t  fo r m a l m e a n s  is  g e n e ra lly  r e g a r d e d  as e v id e n c e  th a t
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th e se  h y p o th e se s  a r c  c o r r e c t .  T h e  v a r io u s  r e s u lt s  c a n  b e  c o lle c t iv e ly  

r e g a r d e d , in S p in o z is t  t e r m s ,  as th e  e x p r e s s io n  o f  a  ‘ c o m m o n  n o t io n ' 

o f  an  'im m a n e n t ' id e a . W e  l i te r a l ly  c a n n o t d e fin e  th e  g r o u n d  o f  th e  

in te l le c t  in  in te l le c tu a l  t e r m s ,  w h ich  is  w h y  B e rg so n  id e n tif ie s  all 

‘p u r e ly  in te l le c tu a l ’ p r o c e s s e s  a s  e x p r e s s iv e  o f  a  g e n e r a l  ‘ te n d e n c y ’ o f  

th o u g h t im m a n e n t  t o  th e  fo r m a l  p r o d u c ts  o f  th e  in te l le c t :

A ll  th e  o p e r a t io n s  o f  o u r  in te l le c t  te n d  t o  g e o m e t r y ,  a s  t o  th e  g o a l 

w h e re  th e y  fin d  th e ir  p e r f e c t  fu lf i llm e n t . B u t, a s  g e o m e tr y  is 

n e c e s sa r ily  p r io r  t o  th e m  ( s in c e  th e se  o p e r a t io n s  h av e  n o t  as th e ir  

e n d  t o  c o n s t ru c t  s p a c e  a n d  c a n n o t d o  o th e r w is e  th an  ta k e  i t  as 

g iv e n ) ,  i t  i s  e v id e n t  th a t i t  is  a  la te n t g e o m e t r y ,  im m a n e n t  in  o u r  

id e a  o f  s p a c e ,  w h ic h  is  th e  m a in sp r in g  o f  o u r  in te l le c t  an d  th e  c a u se  

o f  i t s  w o r k in g . (B e r g s o n  1 9 8 3 :  2 1 0 —11)

B e r g so n  is  c a r e fu l  t o  d is t in g u ish  th is  ‘ la te n t g e o m e tr y ' fro m  th e  K a n tia n  

in tu it io n s ; g e o m e tr y  is  e m p lo y e d  h e re  s im p ly  a s  a  t r o p e  fo r  d ie  id e n tity  

p r in c ip le  w h ich  is  a t  th e  b a s is  o f  m e c h a n ic a l  r e p e t it io n . A g a in , i t  is  this 

r e la t io n  w h ic h  u n d e r lie s  b o th  th e  in te l le c t  as a  m e c h a n ism  o f  d io u g h t  

a n d  it s  a b s tr a c t  a n d  fo r m a l  p r o d u c ts .  T h e  fu n d a m e n ta l c h a ra c te r is t ic s  

o f  th e  B e rg so n ia n  in te l le c t  a r e ,  f i r s t ,  i t s  r e lia n c e  o n  th e  a b s tr a c t io n  o f  

d is c r e te  s ta te s  f r o m  c o n tin u o u s  p r o c e s s e s  a n d , s e c o n d , th e  c o n tra c t io n  

o f  a  c o n tin u o u s  r e la t io n  th r o u g h o u t  th e  d is c r e te  s e r ie s .  F o r  th is  r e a s o n , 

B e r g so n  a r g u e s  that, in te l le c tu a l, a n d  b y  e x te n s io n  m e c h a n ic a l , p r o 

c e s s e s  a r e  in h e re n tly  d e te r m in is t ic . In  a  p a p e r  e n t it le d  ‘ C o m p u tin g  

M ac h in e r) ' a n d  I n te l l ig e n c e ’ T u r in g  d e fin e s  ‘ in te l l ig e n c e ’ in  p r e c is e ly  

th e se  te r m s :

. . . d ig ita l  c o m p u te r s  .  . . m a y  b e  c la s s if ie d  a m o n g  d ie  'd isc re te  

s ta te  m a c h in e s '.  T h e s e  a r e  d ie  m a c h in e s  w 'hich  m o v e  b v  su d d e n
j

ju m p s  o r  c lic k s  f r o m  o n e  q u ite  d if fe r e n t  s ta te  t o  a n o th e r . T h e se  

su d d e n  s t a t e s  a r e  su ff ic ie n tly  d if fe r e n t  f o r  th e  p o s s ib i l i ty  o f  c o n fu s io n  

b e tw e e n  th e m  t o  b e  ig n o r e d .  Strictly  speaking there are  n o  such 

m achines. Everything really  moves continuously. B u t  th e re  a re  m an y  

k in d s  o f  m a c h in e s  w h ich  c a n  p ro fita b ly  b e  th o u g h t o f  a s  b e in g  

d is c r e te  s ta te  m a c h in e s  . . .  It w i l l  s e e m  th a t g iv e n  th e  in itia l s ta te  

o f  th e  m a c h in e  an d  th e  in p u t s ig n a ls  i t  is  a lw a y s  p o s s ib le  t o  p r e d ic t
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all fu tu r e  s ta te s .  T h is  is  r e m in isc e n t  o l  L a p la c e ’ s  v ie w  th a t  f r o m  th e  

c o m p le te  s ta te  o f  th e  u n iv e r se  a t  o n e  m o m e n t  in t im e , a s  d e sc r ib e d  

b y  th e  p o s it io n s  an d  v e lo c it ie s  o l  a ll  p a r t ic le s ,  i t  sh o u ld  b e  p o s s ib le  

t o  p r e d ic t  a ll fu tu r e  s t a t e s .  T h e  p r e d ic t io n  w h ich  w e  a re  c o n sid e r in g  

i s ,  h o w e v e r , r a th e r  n e a r e r  t o  p r a c t ic a b il ity  th an  th a t c o n s id e r e d  b y  

L a p la c e . T h e  sy ste m  o f  th e  ‘u n iv e r se  a s  a  w h o le ’ is  su ch  th a t  q u ite  

sm a ll  e r r o r s  in  th e  in itia l c o n d it io n s  c a n  h av e  an  o v e rw h e lm in g  

e f fe c t  a t  a  la t e r  t im e . T h e  d isp la c e m e n t  o l  a  s in g le  e le c t r o n  b y  a 

b illio n th  o f  a  c e n t im e tr e  a t  o n e  m o m e n t  m ig h t m a k e  th e  d if fe re n c e  

b e t w e e n  a  m a n  b e in g  k i lle d  b y  an  a v a lan ch e  a y e a r  la te r ,  o r  

e sc a p in g . It is  an  essential property o f  the m echanical systems which we 

have called  ‘discrete state  m achines’ th at this phenomenon does not occur. 

E v e n  w h en  w e  c o n s id e r  th e  a c tu a l p h y s ic a l m a c h in e s  in s te a d  o f  th e  

id e a lise d  m a c h in e s , r e a so n a b le  a c c u ra te  k n o w le d g e  o f  th e  s ta te  at 

o n e  m o m e n t  y ie ld s  r e a so n a b le  a c c u ra te  k n o w le d g e  an y  n u m b e r  o f  

s te p s  la te r . (T u r in g  1 9 5 0 :  11 —1 2 , m y  e m p h a s is )

A lth o u g h  w ith  th e  a d v e n t  o f  h ig h -sp e e d  c o m p u ta t io n  ‘d is c r e te  s ta te  

m a c h in e s ’ h a v e  p r o v e d  c a p a b le  o i ’ m o d e ll in g  th e  b u tte r f ly  e f fe c t ,  th is 

d o e s  n o t  a lt e r  th e  fa c t  th a t c o m p u te r  p r o g r a m s  r e m a in , as G e o r g  

K a m p is  d e sc r ib e s  it ,  'c o m p le x ity - p r e s e r v in g '.  M o r e  im p o r ta n t ly , in th e  

a b o v e  T u r in g  c le a r ly  r e c o g n iz e s  th e  d is ju n c t io n  b e tw e e n  th e  c o n tin u ity  

o f  b o th  th o u g h t an d  d y n a m ic a l p r o c e s se s  a n d  th e  in te l le c t  a s  a  ‘d isc re te -  

s ta te  m e c h a n ism ’ . A s  w ith  B e r g so n ’s  c o n c e p t io n  o f  th e  in te l le c t  as a 

m e c h a n ism , th e  d e fin it io n  o f  ‘m a c h in e  in te l l ig e n c e ’ is  p r e d ic a te d  on  

th e  negation  o f  c o n tin u ity  a n d  th e  abstraction  o f  a  sy m b o lic a l ly  d e fin e d  

sy ste m  f r o m  th e  ‘u n iv e r se  a s  a  w h o le ’ . A s  B e r g so n  w r i t e s  in  Creative 

Evolution:

'lTie m e c h a n is t ic  e x p la n a t io n s  . . . h o ld  g o o d  f o r  th e  sy s te m s  that 

o u r  th o u g h t  a r t if ic ia lly  d c ta c h c s  f r o m  th e  w h o le . B u t  o f  th e  w h o le  

i t s e l f  an d  o f  th e  sy s te m s  w h ic h , w ith in  th is w h o le ,  s e e m  t o  tak e  

a f te r  it ,  w e  c a n n o t a d m it  a  priori th a t  th e y  a r e  m e c h a n ic a lly  

e x p l ic a b le ,  to r  th e n  t im e  w o u ld  b e  u s e le s s ,  a n d  e v e n  u n r e a l . T h e  

e sse n c e  o f  m e c h a n ic a l  e x p la n a t io n , in  fa c t ,  i s  t o  r e g a r d  th e  fu tu re  

an d  th e  p a s t  a s  c a lc u la b le  fu n c t io n s  o f  th e  p r e s e n t ,  an d  th u s  t o  cla im  

th a t a l l  is given . (B e r g s o n  1 9 8 3 :  3 7 )
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A s  T u r in g  p o in ts  o u t ,  th e  c o m b in e d  e ffe c ts  o f  n e g a t io n  a n d  a b s tra c t io n  

r e m o v e  u n c e r ta in ty  f r o m  th e  c o n tin u ity  o f  p r o c e s s .  B e r g so n  e q u a lly  

c o n s id e r s  th e  l.ap lac ian  id e a l o f  in fin ite  in fo r m a t io n  t o  b e  ‘ im m a n e n t  

t o  th e  m e t h o d ’ o l  th e  in te l le c t  a s  a  m e c h a n ism  o f  th o u g h t . S in c e  th e  

d e te r m in a t io n  o l  a  ‘d is c r e te  s l a t e ’ i s  p r e d ic a te d  o n  p r o c e s s  b e in g  

‘ s to p p e d  fo r  an  in s ta n t ’ , th a t w h ic h  e lu d e s  th e  g r a s p  o l  th e  in te l le c t  as 

a  m e c h a n ism , a n d  th e  m e c h a n is t ic  m o d e ls  o f  p r o c e s s e s ,  is  th e  d u ra t io n  

o f  p r o c e s s  i t s e l f . M e c h a n ism  is  th e  lim it o l  ih e  in t e l le c t ’ s  in v o lv e m e n t 

w ith  p r o c e s s ,  m e a n in g  th a t  w e  can  o n ly  o b je c t iv e ly  c o n c e iv e  an d  

lo g ic a lly  o r  m a th e m a tic a lly  d e d u c e  f r o m  w h a t h as  g o n e  b e fo r e  w h at 

m ig h t  h a p p e n  a g a in . In k e e p in g  w ith  th is , B e rg so n  a r g u e s  th a t ‘m a t te r ' 

as an  ‘a g g r e g a te  o f  im a g e s ’ is  d e r iv e d  f r o m  ‘th e  su p p r e s s io n  o l  a ll 

e ff ic ie n t d u r a t io n , th e  l ik e n in g  o f  th e  u n iv e r se  t o  a  th in g  g iven , w h ich  a 

su p e rh u m a n  in te llig e n c e  w o u ld  e m b r a c e  a t  o n c e  in  a  m o m e n t  o r  

e te r n ity ’ (B e r g so n  1 9 8 3 :  3 4 6 ) .  T h is  ‘ su p e rh u m a n ’ p e r s p e c t iv e  i s  th a t 

g iv e n  w ith  o b je c t iv ity  an d  i s  e m b o d ie d  in  th e  ‘m e c h a n ic a l ’ s u b je c t  w h o  

p e r fo r m s  m a th e m a tic a l  e q u a t io n s  o r  w h o  s im p ly  ‘c o m p u te s ’ . A s  B rian  

R o tm a n  h a s  a r g u e d , th is  ‘ su p e rh u m a n ’ p e r s p e c t iv e  is  th e  d is e m b o d ie d  

‘g h o s t ’ in  T u r in g ’ s  m a c h in e  (R o tm a n  1 9 9 3 ).

T h e  p r o x im it y  o f  th e  T u r in g  M ac h in e  t o  th e  p u r e  in te l le c t  i s  an 

a ffirm a tio n  o f  B e r g so n ’s  positive  c a te g o r iz a t io n  o f  th e  in te l le c t  a s  a 

‘ fa c u lty ’ . I h e  d is c o v e r y  o f  a  g e n e r a l  fo r m  o f  in te l le c tu a l  th o u g h t o n ly  

v in d ic a te s  B e r g so n ’ s  fu n d a m e n ta l c la im  th a t ‘ I h e  in te l le c t  is  not. m ad e  

t o  th in k  evolution, in  th e  p r o p e r  se n se  o f  th e  w o r d  th at i s  to  say , th e  

c o n tin u ity  o f  a  c h a n g e  th a t is  p u r e  m o b il i ty ’  (B e r g s o n  1 9 8 3 : 1 6 3 ) . As 

w ith  T u r in g ,  B e r g so n  c o n te n d s  th a t  i f  w e  a r e  t o  c o n c e iv e  th e  w o r ld  as 

‘g iv e n ',  o r  th in k  o f  m o v e m e n t  o b je c t iv e ly  as a  s e r ie s  o f  d is c r e te  s ta te s , 

th e n  th e  c o n tin u ity  o f  th o u g h t  a n d  p r o c e s s  is  e l id e d . H o w e v e r ,  B e r g so n  

a r g u e s  th a t th e  ‘in d e te r m in a c y ’ w h ic h  u n d e r m in e s  m e c h a n ism  i s  s im p ly  

a  t r o p e  fo r  th a t w h ic h  th e  in te l le c t  cannot think. 'In d e te rm in a c y ' an d  

‘ d i s o r d e r ’ a r e  t e r m s  w h ic h  in c lu d e  th e  d e te r m in a te  a n d  o r d e r  an d  

m e r e ly  in d ic a te  th a t w h ic h  l ie s  b e y o n d  th e  f r a m e  o f  th e  in te lle c t  

(B e r g so n  1 9 8 3 : 2 2 2 ) .  A lte rn a t iv e ly , in o r d e r  to  a p p r e h e n d  th e  d u ra tio n  

o f  c h a n g e  o r  ‘e v o lu t io n ’ w e  m u s t  b r in g  c o n tin u ity  in to  w h a t is 

c o n s id e r e d  to  b e  th e  p r o c e s s  o f  th o u g h t .
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W h ile  w e  te n d  to  m ak e  a  n u m b e r  o f  d is c r e te  a c ts  a n d  d e c is io n s , th e  v a st 

m a jo r i ty  o f  o u r  a c t io n s , th o u g h ts  a n d  e n c o u n te r s  ta k e  p la c e  w ith in  th e  

u n d iv id e d  c o n tin u ity  o f  o u r  u n rc f le c tiv e  c o n sc io u sn e s s .  It. is  w ith in  th e*
d u ra t io n  o f  o u r  a ffe c tiv e  c o n sc io u sn e ss  d ia t  w e  a c t  in  r e sp o n s e  t o  d e s ire s  

a n d  e x te r n a l  in flu e n c e s, a n d  i t  is a ls o  w ith  th is c o n tin u ity  th at w e 

a p p re h e n d  an d  p r o d u c t  th e  q u a lita t iv e  o r  a e s th e t ic  d if fe r e n c e s  th at 

c o lo u r  o u r  b e in g  in  th e  w o r ld . A lth o u g h  a r is in g  f r o m  a  m a te r ia l  ‘ c a u s e ’ , 

fo r  in s ta n c e , a n d  ‘m e c h a n ic a lly ' p e rc e iv e d  b y  th e  s e n s e s ,  n e r v e s  an d  

b r a in , ‘ t a s t e s ’ c a n n o t b e  e n t ire ly  r e d u c e d  t o  d ie  c h e m ic a l  c o m p o s it io n  

o f  th e  fo o d s  w e  e a t .  S im ila r ly , w h e n  lis te n in g  t o  m u s ic ,  th e  d is c r e te  

n o te s  a lo n e  d o  n o t m a k e  u p  th e  m e lo d y . M u sic  is  a p p re h e n d e d  

c o n tin u o u s ly , a n d  d ie  m e lo d y  tr a n s fo r m s  a s  p r o c e e d in g  n o te s  a re  

e n fo ld e d  in to  o n e  a n o th e r  in  w h a t  is  r e c e iv e d  a s  a  c o n tin u o u s  affective 

m o d u la t io n . T h e  s a m e  c o n tin u ity  c a n  b e  s a id  o f  th e  p r o c e s s e s  o f  w r it in g , 

p a in t in g , c o o k in g , so c ia l  in te ra c t io n  a n d , p o s s ib ly , c h a n g e  it se lf .

A s  B e r g so n  h as  p o in te d  o u t ,  th e  im m e d ia c y  o f  o u r  a ffe c tiv e  d u ra tio n  

is  n o t  s im p ly  a n  il lu s io n  b u t  is  in  fa c t  d ie  d ir e c t  e x p r e s s io n  o f  th e  

c o n tin u ity  o f  th o u g h t . It i s  th r o u g h  a n  a ffe c tiv e  se n s ib ility  th a t m u s ic , 

l i te ra tu re  an d  a r t  a re  b o th  c o m m u n ic a te d  an d  c r e a t e d . W h ile  m u sic  

can  c e r ta in ly  b e  r e p r e s e n te d  th ro u g h  n o ta t io n , th e  s c o r e  o b v io u s ly  

d o e s  n o t  r e p r e s e n t  th e  m u s ic ,  w h ic h  c a n  o n ly  b e  a p p re h e n d e d . 

D e r iv in g  fro m  m o r e  th an  s im p ly  th e  m a te r ia l ,  a e s th e t ic  d if fe re n c e s  

e m e r g e  f r o m  th e  c o n tin u o u s  o r  liv in g  m o v e m e n t  o f  c u ltu r a l  an d  

c o lle c t iv e  se n s ib ility .

F r o m  th is  p e r s p e c t iv e , th e  m a te r ia l ,  id e a lly  a c tu a liz e d  b o d y  p a ra lle ls  

b u t  i s  q u a lita t iv e ly  d is t in c t  f r o m  th e  e n d u r in g  m in d . T h o u g h t  an d  

e x te n s io n  a r e ,  as S p in o z a  p o in ts  o u t ,  d is t in c t  a t t r ib u te s  o f  th e  sam e  

su b s ta n c e . M a te r ia l  b o d ie s ,  fo r m s ,  an d  th e  m a th e m a tic a l  o r d e r  th a t 

g o v e r n s  th e m  c e r ta in ly  e x i s t .  H o w e v e r , d ie r e  is  m o r e  t o  life  th an  

s im p ly  f o r m  an d  o r d e r .  A s th e  c a se  o f  a r t  r e v e a ls ,  th a t w h ich  ca n n o t 

b e  r e d u c e d  t o  a  s u m  o f  p a r t s  i s  c o m p o s it io n . I t  is  th r o u g h  th e  n a tu re  

o r  lo g ic  o f  th e  p r o c e s s  o l  c o m p o s it io n  th at fo r m s  n o t  o n ly  c o m e  in to  

b e in g  b u t  a ls o  in te r r e la te .  A n d  it is  h e r e , n o t  th e  n a tu re  o f ’ th e  p u re  

an d  u n to u c h e d , b u t  th e  naturing nature  o f  p r o c e s s  th at w e  c a n  find  th e  

lo g ic  o f  c o n tin u ity .
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A s  S p in o /a  p o in ts  o u t ,  th e  fa c t  th a t e x is te n c e  i s  c o n tin u o u s  m e a n s  

th a t c a u sa lity  m u s t  b e  im m a n e n t  to  th e  life  o r  d u ra t io n  o f  su b s ta n c e . 

F r o m  th is  p e r s p e c t iv e , r a th e r  th an  th a t o i  th e  p r im e  m o v e r , G o d  is  d ie  

p r o c e s s  o i  c h a n g e  it se lf .  S p in o z a , h o w e v e r , fa i le d  to  s e e  th a t  su b s ta n c e  

is  n o t  d e te r m in e d  b u t  determ ining, th a t i s .  th e  m o v e m e n t  a n d  p r o d u c 

t io n  o i  d if fe r e n c e s  is  a  p a r t  o f  s u b s ta n c e . In  S p in o z a ’ s  te r m in o lo g y , w e  

n o w  fin d  th at a c tu a l  n a tu r e , o r  th e  m o v e m e n t  o f  a c tu a lity  is  in c o m 

m e n su r a te  w ith  th e  ‘n a tu r e ’ o f  s u b s ta n c e  o r  n atu ra  n aturan s. In  o r d e r  

t o  t r a n sc e n d  th is  d is ju n c t io n  w e  d o  n o t  n e e d  t o  a b a n d o n  .sc ien ce  but: 

s lii it  th e  fo u n d a tio n  o f  a ll  p r a c t ic e s  fro m  p h y s ic s  t o  m e ta p h y s ic s . A s a 

c o n se q u e n c e , th e  fu n d a m e n ta l  p o lit ic a l  ta sk  to d a y  is o n to lo g ic a l .  T o  

c o m p le t e  i t ,  p h ilo so p h y  m u s t  s itu a te  i t s e l f  a t  th e  l im it  o f  sc ie n tif ic  

th o u g h t a n d  d is t in g u ish  th e  lo g ic  o l' a c tu a lity  f r o m  th e  p r o d u c t iv e  lo g ic  

o r  n a tu r e  o f  c o n tin u ity .

R a th e r  th an  p r e se n t in g  an y  ‘g iv e n ’ fo r m , n a tu re  r e p r e s e n ts  th e  

‘ logic :’ o t  c h a n g e  a n d  th e  p r o d u c t io n  o f  d if fe r e n c e s .  A s  Z e n o ’s  p a r a 

d o x e s  s u g g e s t ,  a n d  th e  T u r in g  M ac h in e  a lso  r e v e a ls ,  o u r  r e p r e s e n ta t io n  

o f  b o th  c h a n g e  a n d  th o u g h t d if fe r s  in k in d  f r o m  th e  c o n tin u ity  in  w h ich  

c h a n g e  ta k e s  p la c e . A s  T u r in g  a n d  o th e r s  h av e  a r g u e d , e v e n  m a th e m a t

ic a l  r e a so n in g  r e q u ir e s  a  fo r m  o f  in tu it io n  in  o r d e r  t o  c r e a te  n e w  id e a s . 

C r e a t io n ,  h o w e v e r , g o e s  w e l l  b e y o n g  th e  m a th e m a tic a l  a n d , w h ile  

in c a p a b le  o f  b e in g  a p p r e h e n d e d  o b je c t iv e ly , r e m a in s  o n g o in g  in  life  as 

w e l l  a s  a r t .  B y  a p p re h e n d in g  th e  c o n tin u ity  o f  th o u g h t it se lf ,  i t  is  

p o s s ib le  t o  in tu it  th e  b a s is  t o  an  e s se n t ia lly  ‘p r o d u c t iv e ’ lo g ic .

Iro n ic a lly , B e r g so n ’ s  a n a ly s is  o f  la n g u a g e  a n d  r e p r e s e n ta t io n , an d  

th e  m a im e r  in  w h ic h  i t  c o n d itio n s  w h a t  h e  t e r m e d  th e  ‘ in te l le c t ’ , w e re  

fu r th e re d  a n d  u lt im a te ly  c o n fir m e d  b y  th e  fin d in g s  a n d  e v e n tu a l fa ilu re  

o f  th e  A n a ly t ic a l p r o je c t .  'I*he w o r k  o f  G ö d e l ,  T u r in g  a n d  P o s t ,  fo r  

in s ta n c e , g iv e s  b o d y  t o  B e r g s o n ’s  a c c o u n t  o f  th e  r e f le c t iv e  th o u g h t 

p r o c e s s  a n d  an  o u tlin e  as t o  w h e re  in tu it io n  i s  fu n d a m e n ta l t o  th o u g h t.

B e r g so n  c o n s id e r s  in tu it io n  t o  b e  a t  th e  o r ig in  o f  a ll  'in te l le c tu a l ’ 

id e a s . H e  f in d s  th e  c a lc u lu s , fo r  e x a m p le , t o  b e  d e r iv e d  f r o m  a 

f u n d a m e n ta l in tu it io n  o f  th e  c o n tin u ity  o f  t r a n s fo r m a t io n . A lth o u g h  the 

in tu it io n  o f  th e  d u ra t io n  o f  c h a n g e  su b s is t s  in  id e a s  su c h  a s  N e w t o n 's  

'f lu x io n s ',  B e r g so n  c o n s id e r s  th e  in tu it iv e  c le m e n t  t o  h av e  b e e n  lo s t  

w h e n  th e  c a lc u lu s  b e c a m e  r e d u c e d  to  th e  m a n ip u la t io n  o f  ‘ s y m b o ls 1 

(B e r g s o n  1 9 9 2 : 3 3 ) .  T h is  id e a  o f  an  in tu it iv e  b a s is  t o  m a th e m a tic a l
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th o u g h t is  s u p p o r te d  b y  T u r in g . In a  p a p e r  b a se d  o n  h is  d o c to r a l  th e s is , 

t i t le d  ‘S y s te m s  o f  L o g ic  B a se d  o n  O r d in a ls ’ ,  T u r in g  a r g u e s  th a t  in 

‘p o s t  G ö d e l ’ t im e s  it is  im p o s s ib le  t o  find  ‘a  fo rm a l lo g ic  w h ich  w h o lly  

e lim in a te s  th e  n e c e s s ity  o f  u s in g  in t u it io n ',  a d d in g  th at

M a th e m a tic a l  r e a so n in g  m a y  b e  r e g a r d e d  rat.h er s c h e m a tic a l ly  as th e  

e x e r c ise  o t  t w o  fa c u lt ie s ,  w h ich  w e  m a y  c a ll  in tu ition  a n d  in genu ity . 

T h e  a c tiv ity  o f  th e  in tu it io n  c o n s is ts  in m ak in g  sp o n ta n e o u s  ju d g e 

m e n ts  w h ich  a re  n o t  th e  r e s u lt  o t  c o n sc io u s  tra in s  o f  r e a so n in g . 

(T u r in g  1 .965 : 2 1 0 )

T u r in g ’ s  id e a  o i  an  o r ig in a ry  in tu it io n  in c o m m e n su r a te  w ith  its  

sy m b o l ic  r e p r e s e n ta t io n  re c e iv e s  fu r th e r  a t te n t io n  ir> th e  h is to r y  o l 

lo g ic  a n d  m ac h in ic  in te l l ig e n c e  th r o u g h  th e  w o r k  o f  E m il  P o s t .  I t  is  

n o w  a c c e p te d  th a t P o st  a n tic ip a te d  th e  fin d in g s  o f  G ö d e l  a n d  T u r in g  

by a t least, a  d e c a d e  (D a v is  ( e d . ) ,  1 9 6 5 : 3 3 8 ) ,  N ot. o n ly  d id  h e  p r o d u c e  

in c o m p le te n e s s  a n d  u n d e c id a b ili ty  r e su lt s  c o m p a r a b le  t o  G ö d e l ’ s ,  he 

fo r m u la te d  a  c o n c e p t io n  o f  ‘ fin ite  c o m b in a to r y  p r o c e s s e s ’ e q u iv a le n t 

t o  T u r in g ’ s ‘ c o m p u ta b le  n u m b e r s ’  w h ich , m o s t  im p o r ta n t ly , w as  

e x p r e s s e d  f r o m  th e  p o in t  o f  v ie w  o f  a ‘w o r k e r ’ c a r ry in g  o u t  th e  

c o m p u ta t io n . W h a t  is  d if fe r e n t  a b o u t P o s t ’ s  w o r k ,  h o w e v e r , and th at 

w h ic h  p r o b a b ly  c o n tr ib u te d  t o  m u c h  o f  i t  b e in g  r e je c te d  f o r  p u b lic a t io n  

in h is  l i fe t im e , is  h is  c o n c lu s io n  th a t 'm ath em atical th inking is, a n d  must, 

rem ain, essentially creative* (P o s t  1 9 4 4 : 3 1 6 ) .  M o s t  o f  h is  an aly sis  

in v o lv e d  d e m o n st r a t in g  th a t th e  Principia M athem atics w a s  first a  

c o n s is te n t  d e d u c t iv e  s y s te m  an d  th e n , b y  a p p lic a t io n  o f  d ie  d iag o n a l 

p r o c e s s ,  th at i t  w a s  b y  n a tu r e  in c o m p le te .  H e  th en  sh o w e d  th at fo r  

an y  d e d u c t iv e  s y s te m  i t  w a s  p o s s ib le  t o  p r o d u c e  a n o th e r  th a t  w as  

s t r o n g e r ,  c o n ta in in g  th e  to r m e r  b u t  p r o d u c in g  m o r e  c o n s is te n t  s t a t e 

m e n t s  (P o s t  1 9 6 5 : -416—1 7 ) . P o s t  r e g a r d e d  th e  ‘c r e a t iv e ’ p r o c e s s  o f  

th o u g h t  to  b e  th at w h ic h  in h e re s  in  lo g ic a l  in c o m p le te n e s s  an d  

u n d e c id a b ility . S u r p r is in g ly , fo r  a  p a p e r  in lo g ic ,  Post, d e c la r e s  th at his 

c o n c lu s io n  is  m o r e  ‘ in  lin e  w ith  B e r g so n ’s  “C r e a t iv e  E v o lu t io n ” ’  th an  

R u s s e l l ’ s P rincipia  (P o s t  1 9 6 5 : 4 1 7 ) .

A s  an  a p p e n d ix  t o  th e  a b o v e  p a p e r .  P o s t  in c lu d e s  e x t r a c t s  f r o m  h is 

n o te b o o k s  a n d  d ia ry , g iv in g  a  ro u g h , in tu it iv e  a c c o u n t  o f  th e  ‘ c re a t iv e  

p r o c e s s ’ . In c o n tra d is t in c t io n  to  T u r in g ’ s  c o m p u te r ,  w h ich  in  b e in g

? 3



P H I L O S O P H Y  I N  T H E  A G E  O F  S C  £  N  C  E  A N D  C A P I T A · .

a b le  t o  c a lc u la te  in fin ite  s e r ie s  h as  o n ly  a  ’’ lo g ic a l ’  e x i s t e n c e . P o st 

s itu a te s  h is  w o r k e r  in  t im e . l i e  a r g u e s  th a t  th e  p r o c e s s  o f  c o m p u ta t io n  

is  m o s t ly  u n c o n sc io u s , ta k in g  p la c e  in  w h a t h e  te r m s  a  ‘p sy c h ic  e th e r ’ 

w h ic h  h e  c o m p a r e s  t o  B e r g s o n ’s  ‘ th e o r y  o f  m e m o r y ’ (P o s t  1 9 6 5 : 4 3 2 ) .  

F r o m  h e r e , he a r g u e s  th a t fin ite  c o m b in a to r y  p r o c e s s e s  m a n ip u la te  the 

sp atia lizec i sy m b o liz a tio n  o f  th is  u n c o n sc io u s  c re a t iv e  p r o c e s s .  It is  th e  

fa c t  th at c re a t iv e  th o u g h t is  continuous w h ic h  le a d s  t o  a d is ju n c t io n  

b e tw e e n  m a th e m a tic a l  p r o c e s s e s  an d  m a th e m a tic a l  o b je c t s .  P o s t  th en  

d e sc r ib e s  th e  m o v e m e n t  b e t w e e n  th e  c o n tin u ity  o f  p r o c e s s  a n d  d is c r e te  

c o m p u ta t io n  in e x p l ic i t ly  B e rg so riian  t e r m s ;  list in g  th e  s ta g e s  in  w h ich  

id e a s  e m e r g e  a s  fo llo w s:

(a )  A c tiv ity  in  t im e  w h ic h  is c r e a t iv e . T h is  is  th e  so u r c e  o f  th e  

p r o c e s s .

( b )  B y  re fle c t io n  th is  a c t iv ity  i t s e l f  i s  f r o z e n  in to  sp a t ia l  p r o p e r t ie s .

( c )  T h e  s p a t ia l  r e la t io n s  a r e  sy m b o liz e d  b y  sp a t ia l  sy m b o ls .

( d )  T h e se  s y m b o ls  h av e  n o  fu r th e r  sy m b o liz a b le  p r o p e r t ie s  in t e r 

n a lly  a s  i t  w e r e  a n d  so  e n d  th e  d e sc e n t .  (T h is  i s  e sse n tia lly  

B e r g so n ia n ) . (P o s t  1 9 6 5 : 4 2 0 - 2 1 )

F r o m  P o s t ’ s  p e r s p e c t iv e ,  d ie  ‘c o m p u t e r ’ d o e s  n o t  o n ly  p e r fo rm  

a lg o r ith m ic  ta sk s , as in th e  c a s e  o f  th e  T u r in g  M ac h in e , i t  p r o d u c e s  o r  

‘ c r e a te s ’  a lg o r i th m s . A s  w ith  b o th  T u r in g  a n d  B e r g so n , w h o  c la im  th a t 

‘ e v e ry th in g  r e a l ly  m o v e s  c o n t in u o u s ly ',  P o s t  a r g u e s  th a t  th e  th o u g h t 

p r o c e s s  i s  continuous. H o w e v e r , i t  is  th e  c o n tin u ity  o f  th o u g h t  w h ic h  is  

lo s t  in r e f le c t io n , s in c e  th e  ‘ in te l le c t ’ t r a n s fo rm s  te m p o r a l  c o n tin u ity  

in to  a  s e r ie s  o f  ‘ sp a t ia l  p r o p e r t ie s ’ . A s  w ith  B r o u w e r ’ s  ‘ in tu it io n ism ’ . 

P o s t  p o in ts  o u t  th at i t  i s  th e  in tu it io n  o f  t e m p o r a l  o r d e r  w h ich  has 

b e e n  n e g le c te d  in sy m b o lic  lo g ic  a n d  w h ich  g iv e s  r ise  t o  fa lla c ie s  su ch  

a s  th e  g r e a te s t  o rd in a l o r  th e  s e t  o f  a ll  s e t s .  ‘ I n c o m p le te n e s s ’ an d  

‘u n d e c id a b ili ty ’ a r c ,  f o r  P o s t ,  e x p r e s s io n s  o f  th e  c re a t iv ity  o r  o p e n n e s s  

o f  m a th e m a tic s  a n d  lo g ic ,  w h ic h  b y  n a tu r e  e lu d e  r e d u c t io n  to  ax io - 

m a tiz a tio n  fo r  th e y  s u b s is t  in  th e  d u r a t io n  o f  th o u g h t .

In a  b ro a d  s e n s e ,  a lth o u g h  a  fin ite  c o m b in a to r y  p r o c e s s ,  o r  T u r in g  

M a c h in e , can  e x p r e s s  a  p r o b le m  s im p ly  a s  th e  i t e r a t io n  o f  c o n c r e te  

o p e r a t io n s  ir r e sp e c t iv e  o f  t im e  o r  s p e e d ,  th e  o r ig in  o f  e a c h  d is t in c t  

‘m a c h in e ’ o r  a lg o r ith m  o r ig in a te s  in  th e  in tu it io n  o f  a  se n se  o f  te m p o r a l
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u n fo ld in g . It c o u ld  b e  sa id  th a t  a lth o u g h  th e  ‘c r e a t iv e ’ in  m a th e m a tic s  

is  lite ra lly  th e  c o n stru c t io n  ο ί  a lg o r ith m s , th e  c re a t iv e  ‘p r o c e s s ’ is  n o t 

i t s e l f  a lg o r ith m ic . E p is te m o lo g ic a l ly , i t  i s  th e  su b s is te n c e  o f  th e  in tu i

t iv e  o r d e r in g  in  t im e  th a t c a n n o t b e  c o m p le te ly  fo r m a liz e d  a n d  w h ich  

g u a r a n te e s  th at F o rm a liza tio n  c a n  n e v e r  b e  c o m p le te d . P o s t ’ s  a c c o u n t 

o f  th is  s e n se  o f  a  p u re ly  o r d in a l  p r o g r e s s io n  w h ich  p r e c e d e s  a n d  is 

ir r e d u c ib le  t o  i t s  r e p r e s e n ta t io n  a s  a  d is c r e te  s e r ie s  d e r iv e s  f r o m  

B e r g so n ’s  Time a n d  Free W ill. H e r e  B e r g so n  c o m p a r e s  th e  q u a lita t iv e  

o r d e r in g  o f  t im e  t o  m u s ic a l  v a r ia t io n , w h e r e  d if fe r e n c e s  b le n d  in to  o n e  

a n o th e r  a n d  th e  w h o le  c o n tin u o u s ly  t r a n s fo r m s  w ith  e a c h  v a r ia t io n . A s 

a n  e x a m p le  o f  th is , he d e s c r ib e s  th e  su b c o n s c io u s  c o g n it io n  o f  the 

s t r o k e s  o f  a  c lo c k  w h e re  o n  th e  fo u r th  s t r o k e  w e  b e c o m e  a w a r e  o f  th e  

‘ t im e ’ . B e r g so n  th e n  c o m p a r e s  th e  r e la t io n  o f  th is  su b c o n sc io u s  

p e rc e p t io n  t o  i t s  a p p re h e n s io n  in r e f le c t io n :

If, th en , 1 q u e s t io n  m y s e l f  c a re fu lly  o n  w h at h as  ju s t  ta k e n  p la c e , I 

p e rc e iv e  th a t  th e  f ir s t  fo u r  so u n d s  h ad  s t r u c k  m y  e a r  an d  e v e n  

a ffe c te d  m y  c o n sc io u sn e ss , b u t  th a t th e  s e n sa t io n s  p r o d u c e d  b y  each  

o n e  o f  th e m , in ste a d  o l  b e in g  s e t  s id e  b y  s id e ,  h a d  m e lte d  in to  o n e  

a n o th e r  in su ch  a  w a y  as t o  g iv e  th e  w h o le  a  p e c u l ia r  q u a li ty , to  

m a k e  a  k in d  o f  m u s ic a l  p h ra se  o u t  o f  i t .  (B e r g s o n  1 9 1 9 :  127)

T h e  ‘ fo u r t h ’ c h im e  is  a p p r e h e n d e d  a s  a  q u a lita t iv e ly  s in g u la r  ‘n o t e ’ , 

in  th is  s e n se , n o t  b e c a u se  o f  i t s  d if fe re n c e  f r o m  th e  p r e v io u s  so u n d s 

b u t  fro m  b e in g  e n fo ld e d  w ith in  th o se  th a t s u c c e e d . It is  d iis  p u re ly  

q u a lita t iv e  a n d  c o n tin u o u s  se n se  o f  su c c e s s io n  w h ich  e x p r e s s e s  th e  

im m e d ia te  g r o u n d  o f  o u r  se n se  o f  d u r a t io n , a n d  it i s  th a t w h ic h  a llo w s  

u s  to  d if fe re n tia te  ‘t im e s ’ . M o r e o v e r ,  th is  q u a lita t iv e  se n se  is  i r r e d u c i

b le  t o  th e  s im p le  n u m e r ic a l  s e r ie s  g iv e n  in  r e f le c t io n , a s  th e  fo u r th  

n o te , f o r  e x a m p le ,  e x p r e s s e s  a  s in g u la r  in te n s ity  b o u n d  u p  in th e  

d u ra t io n  in  w h ic h  i t  o c c u r s .

In  an  e ssa y  e n t it le d  ‘ In te lle c tu a l E f f o r t ' ,  B e r g so n  o u tl in e s  a  m o d e l 

o f  th e  c re a t iv e  p r o c e s s  o f  th o u g h t . C o n c e rn in g  th e  fe e l in g  w e  h a v e  o f  

‘ in te l le c tu a l  e f fo r t ’ , he a sk s  ‘d o e s  n o t  th e  c o n sc io u sn e ss  o f  a  c e r ta in  

. . . movement o f  ideas c o u n t  fo r  s o m e th in g ? ' (B e r g s o n  1 9 2 0 :  1 8 6  7 ) .  

H e  su g g e s ts  that, r a th e r  th an  b r in g  t o  c o n sc io u sn e ss  a  g iv e n  id e a  o r  

s t a t ic  co n cep t, w h ich  is  u n c h a n g e d  in  e x p r e s s io n , in th e  m o v e m e n t  o f
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th o u g h t a  ‘d y n a m ic  s c h e m a ’ o r  ‘d ir e c t iv e  id e a ’ is  a c tu a l iz e d  w h ich  

c h a n g e s  w ith  a n d  is  im p lic a te d  in  e a c h  o f  i t s  e le m e n ts .  A lth o u g h  th is 

v ir tu a l ‘ s c h e m a ’ is  g iv e n  p r io r  t o  i t s  e x p r e s s io n  in  th e  fo r m  o f  an  

‘ im a g e ’ ,  i t  d o e s  n o t h av e  a  d e fin ite  e x te n s io n  o r  d ir e c t io n . Im a g e , ill 

th is c a se , can  b e  sa id  o f  a n y  ‘a c tu a l ’ e le m e n t ,  a  w o r d  in  la n g u a g e , 

im a g e  in  c in e m a , to n e  in  m u s ic ,  in g r e d ie n t  in  c u is in e . In  th e  f ir s t  

in s ta n c e , th e  sc h e m a  c o r r e s p o n d s  t o  a n  ‘expectation  o l  im a g e s ’ (B e r g so n  

1 9 2 0 :  2 2 7 ) ,  T h e  in itia l s e n se  o f  d ie  id e a  is  g iv e n  in  a n  in te lle c tu a l 

t o n e ,  an  a ffe c tiv e  d isp o s it io n  o r  fe e lin g , a n d  is  th e  c o u n te r p a r t  o f  w h a t 

B e r g so n  t e r m s ,  in  'A n  In tro d u c tio n  t o  M e ta p h y s ic s ’ ,  th e  ‘ f lu id  c o n 

c e p t s ' in h eren t, in in tu it io n  ( B e r g s o n  1 9 9 2 :  1 6 8 ) .  S in c e  th e  in it ia l  id e a  

o r  s c h e m a  is  t r a n s fo r m e d  in  d ie  p r o c e s s  o f  c o m p o s i t io n , fo r  th e  im a g e s  

w h ich  a r e  a c tu a liz e d  m o d ify  th e  id e a  a s  i t  is e x p r e s s e d ,  th e  re la t io n s  

b e tw e e n  im a g e s  c o n st itu te  d ie  'u n fo r e s e e n ' in c o m p o s it io n  (B e r g so n  

1 9 2 0 : 2 1 3 ) .  A lth o u g h  th e  id e a  p r e c e d e s  its  a c tu a liz a tio n , w e  h av e  n o  

id e a  w h a t fo rm  it w il l  ta k e . The s c h e m a , in  th is s e n s e , is  v ir tu a l  ra th er  

th an  ‘p o s s ib le ’ , fo r  its  a c tu a liz a tio n  is  c o n tin g e n t  on  th e  e le m e n ts  

d ir o u g h  w h ich  i t  is  e x p r e s s e d .  It is  o n ly  a f te r  i t  is  a c tu a liz e d  d ia t  d ie  

id e a  a p p e a r s  t o  p r e c e d e  it s  e x p r e s s io n .

In te l le c tu a l  ‘e f f o r t ’ r e su lt s  f r o m  th e  r e s is ta n c e  e n c o u n te r e d  fro m  

g iv e n  m o d e s  o l ’ th o u g h t . T h is  is  d u e  t o  th e  in te l le c t  b e in g  s tr u c tu r e d  

a n d  l im ite d  b y  d e te r m in a te  c o n c e p t s ,  th e  la t e r  fo rm in g  th e  b a s is  o f  

h a b it  a n d  p r a g m a t is m . A s  th e  in te l le c t ,  h o w e v e r , i s  d ie  d o m a in  o f  

la n g u a g e  o r  s ig n s  in g e n e r a l ,  o n ly  it. can  p r o v id e  th e  e le m e n ts  w h ich  

w il l  g iv e  fo r m  t o  th e  m o v e m e n t  o f  d io u g h t .  In l in e  w ith  th is , B e rg so n  

d e sc r ib e s  th e  p r o c e s s  o f  a c tu a liz a tio n  a s  “so m e th in g  in te r m e d ia te  . . . 

b e tw e e n  th e  e ffic ie n t c a u se  a n d  d ie  fin a l c a u s e ’ (B e r g s o n  1 9 2 0 :  2 3 0 ) .  

The. p r o c e s s  o f  a c tu a liz a tio n  is  ‘ fo r m a t iv e ’ r a d ie r  th a n  fo r m a l: w h ile  

th e  ‘ s c h e m a ta ’ c o n d it io n  th e  e x p r e s s io n  o f  th o u g h t , d ie  re la t io n s  

b e tw e e n  th e  e le m e n ts  th ro u g h  w h ich  i t  is  e x p r e s s e d  re m a in  in d e te r 

m in a te . M o r e o v e r ,  th e  re la t io n  b e tw e e n  a c tu a l  an d  v ir tu a l  is  n e ith e r  

d ia le o tie a l  n o r  r e c u r s iv e : in d é te rm in a t io n  is  im p lic a te d  w ith in  th e  

p r o c e s s  o f  a c tu a liz a tio n  an d  c a n n o t b e  c o n s id e r e d  in iso la t io n  fro m  th e  

id e a  w h ic h  e x p r e s s e s  it .  A c c o r d in g ly , th e  tr a n s fo rm a t io n  o f  thought, 

can  b e  c o n c e iv e d  n e ith e r  a s  a  p r o g r e s s io n  n o r  as a  s e r ie s  o f  ra d ic a l  

b r e a k s .  B e rg so n  c o n s id e r s  th e  e v o lu t io n  o f  th o u g h t t o  fo l lo w  a 

‘ su c c e s s io n  w id io u t  m u tu a l  e x te r n a li ty *  (B e r g s o n  1 9 1 9 :  1 0 8 ) .  T h a t
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c o n sc io u s  s ta te s  a r c  c o n tin u o u s  a n d  'm u tu a l ly  in te r p e n e tr a t in g ’ m e a n s  

th at th e re  can  b e  n o  d if fe re n c e  b e tw e e n  b e fo r e  a n d  a fte r  in w h ich  to 

c o n c e iv e  o f  a  ‘p r o g r e s s io n 1. h i o th e r  w o r d s ,  w e  c a n n o t  s a y  w h e re  on e  

th o u g h t e n d s  a n d  a n o th e r  b eg in s.

B e rg so n  e q u a lly  c o n s id e r s  th e  v ir tu a l  a n d  a c tu a l , th e  d y n a m ic  sc h e m a  

a n d  its  m a te r ia l iz a t io n , to  ‘d if fe r  in  k in d  . T h e  fo r m a t iv e  id e a  is  n o t  

o n ly  ir r e d u c ib le  to  th e  m a te r ia l  fo rm  in w h ich  it is e x p r e s s e d ,  it can  

b e  m a n ife s t  in  a  p o te n t ia l  m u lt ip l ic ity  o f  m o d e s .  W h ile  th o u g h t is 

g e n e r a lly  e x p r e s s e d  in  ‘p r e - e x is it in g  e le m e n t s ’ ,  th e  s u b je c t ,  as B e rg so n  

p o in t s  o u t :

. . , can  a lm o s t  a rb itra r ily  c h o o se  th e  f ir s t  e le m e n ts  o f  th e  g r o u p  

p r o v id e d  th a t th e  o th e r s  a r e  c o m p le m e n ta r y  t o  th e m ; th e  sam e  

th o u g h t is tr a n s la te d  ju s t  a s  w e ll a s  d iv e r se  s e n te n c e s  c o m p o se d  o f  

e n t ir e ly  d if fe r e n t  w o r d s ,  p r o v id e d  th e se  w o r d s  h av e  th e  sam e  

c o n n e c t io n  b e tw e e n  th e m . (B e r g s o n  1 9 9 2 :  1 2 1 )

T h e  fe e l in g  o r  in te n s ity  a t  th e  o r ig in  o f  th o u g h t is  d r a w n  f r o m  th e  

d u ra t io n  o r  m ilie u  in w h ich  th o u g h t t a k e s  p la c e . F r o m  th is p e r sp e c t iv e , 

i t  c o u ld  b e  said  th a t  n o t  o n ly  m a th e m a tic a l  c o n c e p t s  b e t r a y  m o v e 

m e n ts ,  e v e n  th e y  a r e  im p r e g n a te d  w it h  a  c e r ta in  se n se  o f  t im e : g iv in g  

c re d e n c e  t o  th e  id e a  th a t c h a o s  th e o ry  an d  p o s tm o d e r n ity  h a v e  

s o m e th in g  in  c o m m o n  w ith  th e  se n s ib i l i t ie s  o f  th e  1 9 6 0 s . T h e  fo r m a 

tion  o f  a n y  m o d e  o f  th o u g h t o r  b e in g  ta k e s  p la c e  w ith in  a  se n se  o f  

m o v e m e n t w h ich  is  m a n ife s t  an d  tr a n s fo rm e d  as i t  is  a c tu a liz e d . 

F u r th e r m o r e , th e  d is t in c t io n  b e tw e e n  ac tu a l fo r m  an d  v ir tu a l  id e a  

p r o v id e s  th e  fo u n d a tio n  fo r  c o n c e iv in g  o f  h o m o lo g o u s  m o v e m e n ts  in 

th o u g h t . S in c e  th o u g h t  is  e x p r e s s e d  in  t e r m s  o f  a  v ir tu a l ‘d is p o s it io n ’ 

w h ich  can  b e  a c tu a liz e d  in a n y  im a g e  w h a te v e r , m u s ic  a n d  lite ra tu re , 

th e  p la s t ic  a r ts  anti c in e m a , e v e n  p h ilo so p h y  a n d  sc ie n c e , c a n , in this 

s e n s e ,  e x p r e s s  th e  s a m e  in te n s iv e  m o v e m e n t s .  B e rg so n  a ls o  d e sc r ib e s  

th is  t r a n sc e n d e n c e  o f  m o v e m e n t  as th e  b asis  o f  se n se  in  la n g u a g e  :

I h e  tru th  is  th at a b o v e  th e  w o r d  a n d  a b o v e  th e  s e n te n c e  th e re  is 

so m e th in g  m u c h  m o r e  s im p le  th an  a  s e n te n c e  o r  e v e n  a  w o r d :  th e  

m e a n in g , w h ich  is  le s s  a  th in g  th o u g h t th an  a  m o v e m e n t  o f  th o u g h t, 

le s s  a  m o v e m e n t  th an  a  d ir e c t io n . (B e r g s o n  1 9 9 2 : 1 2 1 }
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A s  th e  se n se  o t  a  m e lo d y  is  th a t  w h ic h  c a n  o n ly  b e  h e a r d , th e  

‘m o a n in g ’ o f  la n g u a g e  is  th a t g iv e n  in  lan g u a g e  w h ich  can  o n ly  b e  

th o u g h t . It is  th e  e x p r e s s io n  a n d  a p p r e h e n s io n  o f  se n se  w h ic h  is 

ir r e d u c ib le  t o  s ig n if ic a t io n , w h ile  th e  d o m a in  o f  s e n s e  su b s is t s  in th e  

a b s o lu te  d u ra t io n  o l  s u b s ta n c e . T h is  ‘ su b s ta n tia l  d u r a t io n ’ , a s  B e rg so n  

te r m s  it, c o n s is ts  o f  a  v irtu a l m u lt ip l ic ity  o f  m o v e m e n ts  o r  ‘ te n d e n c ie s ’ 

w h ic h  e n fo ld  t im e  o r  m e m o r y  in to  th e  a b s o lu te  c o n tin u ity  o f  l ife . T h is  

p u r e  m u lt ip l ic ity  i s  n o w h e re  t o  b e  fo u n d  in  th e  L ib r a r y  o f  B a b e l , i t  is  

e x p r e s s e d  s o le ly  in  th e  e n d u r in g  se n s ib ilit ie s  o f  th e  l iv in g , fo r  th e re  is 

n o w h e re  e lse  f o r  th e  in fin itiv e  o f  th o u g h t t o  b e  fo u n d .

in fin itiv e  e m e r g e s  a t  e v e r y  p o in t  w h e re  th e  'p u r e  in te l 

l e d ’ d is c o v e r s  i t s  l im it  a n d  g r o u n d . T h is  lim it is  n o t ,  h o w e v e r , s im p ly  

d ie  u n d e c id a b le , d ie  c h a o t ic , th e  c l in a m c n , th e  in d isc e r n ib le , th e  

u n n a m e a b le , o r  a n y  o f  th e  o th e r  m y r ia d  m e ta p h o r s  g iv e n  t o  th e  

‘b e y o n d ’ w h ic h , a s  G ö d e l  r e v e a le d , th e  in te l le c t  c o n s t r u c t s  fro m  

w ith in . (M a y b e  i t  i s  w o r t h  n o t in g , a lth o u g h  a t d ie  r i s k  o f  a p p e a r in g  

o v e r ly  d r a m a t ic , th a t th o se  th in k e r s  w h o  u n m a sk e d  th e  u n d e c id a b le  

b u t  w e r e  e q u a l ly  d e n ie d  an  a v e n u e  fo r  e x p r e s s io n  -  C a n to r ,  T u r in g , 

P o s t  a n d  G ö d e l  — e a c h  to o k  th e ir  o w n  l i f e .)  A s  B e r g so n  in s is t s ,  th e  

d is c o v e r y  o f  th e  in te l le c t  t o g e t h e r  w ith  its  l im ita t io n s  o f fe r s  n o th in g

fo r  a n  a lte rn a t iv e . A s  th e  l im it  o f  th o u g h t is 

t im e , i t  i s  t im e  i t s e l f  w h ic h  m u s t  b e  e n fo ld e d  w ithin thought..

o t h e r  th an  th e  p o te n t ia l

T h o u g h t ’ s

Ç 8



C H A P T E R  2

E v o lu tio n  P ast a n d  Present 

continuity and transform ation

F o llo w in g  th e  p u b lic a t io n  o f  D a r w in ’ s  O rigin o f  Species, th e  g e n e ra l  

p r in c ip le  o f  e v o lu t io n  lia s  b e c o m e  w id e ly  a c c e p te d  as b e in g  b e y o n d  

d is p u te .  H o w e v e r , w h ile  th e  th e o ry  o f  e v o lu t io n  has c e r ta in ly  ch an ged  

th e  w a y  in w h ic h  w e  v ie w  l i fe ,  th e re  lia s  b e e n  l i t t le  o r  n o  c h a n g e  in 

o u r  thought, o n  life  it se lf . S c ie n c e  a n d  re lig io n  re m a in  as d iv id e d  as 

d ic y  w e r e  in  D a r w in 's  d a y . B r o a d ly  sp e a k in g , sc ie n c e  c o n s id e r  any 

id e a  o l  ‘ c r e a t io n ’ to  b e  fan cifu l a s  w e ll a s  p u r p o s e le s s ,  c it in g  ra n d o m  

v a r ia t io n  as th e  o n ly  so u r c e  o f  m a te r ia l  c h a n g e . F r o m  d ie  C h ris tian  

p e r s p e c t iv e , sc ie n t if ic  m a te r ia l ism  ig n o r e s  th e  c re a t io n  o f  ‘ l i f e ’ itse lf 

a  q u a lity  g e n e r a l ly  c o n s id e r e d  t o  t r a n sc e n d  m a te r ia l  fo r m  an d  u lt i

m a te ly  t o  d e r iv e  f r o m  th e  ‘ c r e a t o r ’ .

T h e  sc ie n tif ic  a n d  th e  th e o lo g ic a l  p e r s p e c t iv e s  c o n tin u e  th e  d u a lism  

o f  m a te r ia lism  a n d  id e a lism  th at has d iv id e d  W e s te r n  th o u g h t th ro u g h 

o u t  i t s  h is to ry . T h e  d iv is io n  b e tw e e n  s c ie n c e  a n d  th e  C h u rc h  is  m o re  

th an  e p is te m o lo g ic a l ,  fo r  it h as  b e c o m e  in c re a sin g ly  a c tu a liz e d  so c ia lly  

in  r e c e n t  y e a rs . In  th is  s e n s e , s c ie n tif ic  m a te r ia l is m  c o m p le m e n ts  th e  

o n g o in g  m a te r ia liz a tio n  d ia t  is  tr a n s fo r m in g  th e  n a tu re  o f  b o th  so c ie ty  

and th e  s u b je c t . In r e sp o n s e  to  w h a t an  in c r e a s in g  n u m b e r  c o n c e iv e  lo  

b e  d ie  sp ir itu a l  v a c u u m  o f  s c ie n tif ic  m a te r ia l is m , th e  d e c lin e  in  re lig io u s  

fa ith  a p p e a r s  t o  h av e  r e v e r s e d . ‘ C r e a t io n is m ’ n o w  h as  a  s ta tis tic a lly  

h ig h e r  fo llo w in g  in  th e  U n ite d  S ta te s  d ian  D a r w in . I f  an y th in g , th e  

e v o lu t io n  d e b a te  is  o n ly  p u sh in g  sc ie n c e  a n d  th e  C h u rc h  fu r th e r  a p a r t  

an d  is  n o  c lo s e r  t o  b e in g  r e so lv e d .

In r e c e n t  y e a r s ,  ‘ l i fe ’ h as  b e c o m e  a n  in c re a s in g ly  v a c u o u s  b u t ,  at 

th e  sa m e  t im e , e x t r e m e ly  in flu e n tia l t e r m . I;r o m  th e  m e d ic a l  p o in t  o f  

v ie w , f o r  in s ta n c e , l ife  h as  b e c o m e  sy n o n y m o u s  w ith  su rv iv a l an d  

lo n g e v ity . H o w e v e r , as i l lu s t r a te d  b y  th e  fa c t  th at in  a  la b o r a to r y  an 

a n im a l is  e f fe c t iv e ly  in d ist in g u ish a b le  f r o m  an  in e r t  ch e m ic a l co m



P h i l  O  S O P H  Y  I N  ' H t  A  G  fc OF -  8  C  ! =  N  C  ε  A N D  Î J  A  “  | Γ  A  >_

p o u n d ,  sc ie n c e  is  in c a p a b le  o f  d if fe re n tia t in g  b e tw e e n  th e  m a te r ia l  am i 

th e  liv in g . W ith  th e  a d v a n c e  o f  m o d e r n  s c ie n c e ,  th e  s t a tu s  o f  h u m an  

life  h as  b e c o m e  h a rd  t o  d e fin e . T h e  o v e r a l l  a im  o i  m e d ic in e  is  s im p ly  

t o  e x te n d  th e  m e c h a n ic a l fu n c tio n in g  o l' th e  b o d y . In th is  r e g a r d ,  life- 

su p p o r t  sy s te m s  h a v e  c o n fu se d  th e  b o u n d a r ie s  b e tw e e n  th e  liv in g  an d  

th e  d e a d . W ith  th e  a r r iv a l o f  th e  lik e s  o f  a b o r t io n  an d  g e n e tic  

m a n ip u la t io n , th e  m e d ic a l  s c ie n c e s  h a v e  fu r th e r  ra ise d  e th ic a l  q u e st io n s  

c o n c e r n in g  th e  'n a t u r e ’ o f  life, i t se lf .

W ith  r e s p e c t  t o  th e  n u m e r o u s  e th ic a l  c r is e s  th a t h a v e  r e s u lte d  f r o m  

a d v a n c e s  in m e d ic in e  a n d  g e n e t ic s ,  b o th  th e o lo g y  a n d  s c ie n c e  are  

c le a r ly  in c a p a b le  o f  p r o v id in g  a d e q u a te  s o lu t io n s . T h e  o p p o s it io n  

b e tw e e n  m a te r ia l  e x i s t e n c e  a n d  l i fe  r e a p p e a r s  in  d ie  g r o w in g  co n flic t  

b e tw e e n  th o se  w h o  d e m a n d  p o w e r  o v e r  th e ir  m a te r ia l  liv e s  a n d  th o se  

w 'ho w’ish  t o  im p o s e  a  ‘ l i fe - se n te n c e ' on  e v e r y o n e . W h ile  o u r  k n o w 

le d g e  o f  m a te r ia l  o r d e r  m a y  h av e  a d v a n c e d  in  le a p s  a n d  b o u n d s  s in c e  

D a r w in 's  t im e ,  o u r  u n d e r s ta n d in g  o f  ‘ l i f e ’ i t s e l f  h as  o n ly  r e g r e s s e d  i f  it 

h as  m o v e d  a t a l l .  It is  e s s e n t ia l ,  fo r  th is r e a s o n , th a t  w e  find  a  p o s it io n  

o u ts id e  o f  sc ie n c e  th a t is  b e y o n d  ‘g o o d  a n d  e v il ’ a n d  d o e s  n o t co n flic t  

w ith  th e  p o s s ib i li t ie s  th a t s c ie n c e  o f fe r s .

F r o m  th e  re lig io u s  p e r s p e c t iv e ,  id e a s  su c h  a s  G o d  a n d  life  m a k e  u p  

fo r  th e  sh o r tc o m in g s  o f  sc ie n tif ic  m a te r ia l is m . L i fe , in  th is  s e n s e , is 

e q u iv a le n t  t o  th e  m y s te r io u s  'v i t a l ’  fo rc e  th a t a n im a te s  th e  m o rta l 

b o d y ,  g iv in g  i t  th e  f r e e d o m  t o  th in k  a n d  a c t .  G o d  is  s e e n  t o  h ave 

a n im a te d  th e  u n iv e r se ,  b e in g  th e  ‘p r im e  m o v e r ’ w h o  c r e a te d  life  an d  

se t  th e  w h o le  p r o c e s s  o f  e x is te n c e  in m o t io n .  A lth o u g h  r e l ig io n , as 

B e r g so n  say s  o i  v ita lism , ‘m a y  n o t  e x p la in  v e r y  m u c h ',  i t  d o e s  a t  le a s t  

r e m in d  u s  th at w e  a re  ign oran t, o l  w h at m o t iv a te s  l i le , th e  u n iv e rse  

an d  c h a n g e  (B e r g s o n  1 9 8 3 : 4 2 ) .  O n  th e  o th e r  h an d , as B e r g so n  fu r th e r  

p o in t s  o u t ,  m o d e r n  sc ie n c e  ig n o r e s  o u r  ig n o r a n c e  a l to g e th e r .  R e p la c in g  

G o d  an d  c r e a t io n  w ith  th e  b ig  b a n g , fo r  in s ta n c e , s im p ly  g iv e s  a n o th e r  

n a m e  t o  th e  p r im e  m o v e r . T o  sa y  th e  u n iv e r se  is  f i f te e n  b ill io n  y e a rs  

o ld  is  o n ly  t o  d e n y  th e  fa c t  th a t s c ie n c e  i s  as m u c h  in c a p a b le  o f  

d e te r m in in g  th e  b e g in n in g  o f  t im e  a n d  c a u sa lity  a s  r e lig io n .

J u s t  a s  th e  b ig  b a n g  is  a  su b s t itu te  fo r  th e  c r e a t o r ,  id e a s  su c h  as 

c h a n c e  an d  c h a o s  h a v e  n o w  r e p la c e d  'c r e a t io n ’ . W h ile  th e re  in little, 

d o u b t  a b o u t  th e  v a lid ity  o f  D a r w in 's  th e o ry , th e  s e r ie s  o f  c h a n g e s  an d  

b ra n c h e s  d o  n o t so  m u c h  re p re se n t  th e  e v o lu t io n a r y  p r o c e s s  b u t  its
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h isto ry . F o r  th e  sa m e  r e a s o n  th a t th e  ‘ in d iv is ib il ity ’ o l  l ife  is  in c o n te s t

a b le , th e  e v o lu t io n a r y  p r o c e s s  m u s t  b e  s e e n  t o  b e  a b so lu te ly  c o n t in u 

o u s .  A s  c h a n g e  can  o n ly  b e  r e p r e s e n te d  a s  a  se t  o f  d is c r e te  s t e p s ,  th e  

e v o lu t io n a r y  p r o c e s s  is  i t s e l f  b e y o n d  r e p r e s e n ta t io n . S c ie n tif ic  th e o ry , 

h o w e v e r , c o m p le te ly  o v e r lo o k s  th e  fa c t  th at liv ing  o r g a n ism s  e v o lv e .

'Ig n o ra n c e *  an d  th e  l im its  o f  r e p r e s e n ta t io n  r e a p p e a r  in  th e  id e a  of 

c h a n c e , o r  r a n d o m  m u ta t io n , w h ic h  s e r v e s  a s  th e  so le  m o to r  o f  

e v o lu t io n a ry  c h a n g e . A n  a lm o s t  u n iv e r sa lly  a c c e p te d  te r m , c h a n c e  has 

a s  m u c h  e p is te m o lo g ic a l  v a lid ity  as L e ib n iz ’ s  * in f in ite s im a l’ . U n r e p r e 

se n ta b le  in it se lf , c h a n c e  o c c u r s  o n ly  b e tw e e n  s te p s  in th e  in fin ite ly  

d iv is ib le  c o n tin u ity  o f  e v o lu t io n a r y  h is to ry . N e v e r th e le s s ,  as th e  fo rc e
✓ j  s '

b e h in d  g e n e t ic  m u ta t io n , c h an ce  i s  n o w  c o n s id e r e d  t o  h av e  p ro d u c e d  

e v e ry  fa c e t  o f  b io lo g ic a l  life . W h ile  g e n e t ic  v a r ia t io n  is  c e r ta in ly  

fu n d a m e n ta l to  th e  se x u a l  r e p r o d u c t io n  o l  v ir tu a lly  all s p e c ie s ,  ‘m u ta 

t io n ’  has n e v e r  b e e n  sh o w n  t o  h av e  p r o d u c e d  an y th in g  b u t  'm is t a k e s ’ . 

I f  an y th in g , g e n e t ic  v a r ia t io n  is o n e  o f  th e  p r im a r y  m e a n s  b y  w h ich  

s p e c ie s  p r e s e r v e  th e ir  fo rm  ra th e r  th an  t r a n s fo r m . B y  u tiliz in g  v a r ia tio n  

in  o r d e r  t o  su rv iv e , fo r  in s ta n c e , c e r ta in  s tr a in s  o f  b a c te r ia  h av e  

re m a in e d  u n c h a n g e d  th r o u g h o u t  th e  d u ra t io n  o f ’ e v o lu t io n a r y  h isto ry . 

F u r th e r m o r e , th e re  is  a b so lu te ly  n o  e v id e n c e  o f  d ie  h u g e  n u m b e r  o f  

‘ f a i lu r e s ’  s ta t is t ic s  d e m a n d s .

D e s p ite  th e  in c o n s is te n c ie s , c o n te m p o r a r y  n e o - D a r w in is t s  tak e  

c h an ce  t o  b e  g iv e n , p r o d u c in g  e la b o ra te  ‘p r o o f s ’ d ia t  th e re  h as  b e e n  

e n o u g h  ra n d o m  m u ta t io n  t o  p r o d u c e  an y  ‘p o s s ib le ’ fo r m . W h e n  c h an ce  

is  u s e d  t o  a c c o u n t  fo r  fo r m s  th a t h a v e  e v o lv e d  in d e p e n d e n t ly  on  

n u m e ro u s  o c c a s io n s , su c h  a s  w ith  th e  e y e , th e  s ta t is t ic s  d r if t  o f f  in to  

s tu p id ity . If e v e ry th in g , in c lu d in g  h u m a n  s e x u a l  d if fe re n c e , o r ig in a te s  

f r o m  th e  r a n d o m  m u ta t io n  o f  g e n e s ,  th en  th e re  a r e  an  a w fu l lo t  o f  

lu c k y  p e o p le  l iv in g  in  th e  C a s t r o  v a lle y . In a ll , ch an ce  n o w  h as  as 

m u c h  e m p ir ic a l  e v id e n c e  a n d  d o g m a t ic  a d h e re n ts  as r e l ig io u s  fa ith .

T h e  f ir s t  s t e p  in re so lv in g  th e  e v o lu t io n —c r e a t io n  d e b a te  l ie s  in 

r e c o g n iz in g  th at i t  is  d ie  problem  i t s e lf  th a t is  fa ls e . C h a n c e  a n d  c re a tio n  

a r e  n o th in g  m o r e  th an  sy n o n y m s fo r  th e  l im its  o f  r e p r e s e n ta t io n . 

S e c o n d ly , f r o m  th e  p o in t  o i  v ie w  o f  c o n tin u ity , l i fe ,  c r e a t io n  and 

m a te r ia l  e x is te n c e  a r e  in se p a ra b le  f r o m  o n e  a n o th e r . A c c o r d in g ly , as 

S p in o z a  a r g u e s ,  th e  p r im e  m o v e r  is im m a n e n t  t o  s u b s ta n c e , m a k in g  

ch an ge  cause o f  itself. In c o n tr a s t  t o  th e  ra th e r  fe e b le  id e a  th a t th e
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e le p h a n t e x is te d  as a  p o s s ib i l i ty  in  th e  g e n e s  o f  a il  a m o e b a , ‘ life ' 

m u s t  b e  se e n  a s  a  fo r c e  th a t  g iv e s  r is e  t o  d if fe r e n c e s  th a t m ig h t 

n e v e r  h av e  b e e n . A lth o u g h  sc ie n tis ts  m a y  sm ir k  a t  th e  id e a  th e  

n a tu re  o f  life  m a y  b e  b e y o n d  o u i' u n d e r s ta n d in g , th e  u n io n  o f  life  a n d  

fo r c e  is  c e r ta in ly  m o r e  v a lid , ‘ s c ie n tif ic a lly ' an d  in tu it iv e ly , th an  th e  

p e t ty  n ih ilism  c u r r e n d y  a c c o m p a n y in g  D a rw in ia n  th e o ry  w h ic h  is  

m o r e  f it t in g  o f  e m o tio n a lly  i s o la te d  te e n a g e  b o y s  th an  o f  c o n sc io u s  

e x is te n c e .

O n c e  c h an ce  is  r e m o v e d  f r o m  th e  e v o lu t io n ä r }1 e q u a t io n , w e  n ee d  

n o  lo n g e r  r e d u c e  life  t o  a  s e r ie s  o f  p o s s ib le  fa ilu re s . T h e  re la t io n s  th at 

c o m p o se  th e  o r g a n ic  e n v ir o n m e n t , m o r e o v e r ,  a re  fa r  m o r e  c o m p le x  

an d  in tr ic a te  than th o se  r e p r e s e n te d  by th e  s t r u g g le  lo r  s u r v iv a l. W h ile  

su rv iv a l is  c e r ta in ly  a  f a c to r  in  d ie  c o m p o s it io n  o f  th e  e n v ir o n m e n t, 

f itn e ss  a lo n e  in n o  w a y  a c c o u n ts  fo r  th e  re la t io n s  b e tw e e n  in d iv id u a l 

o r g a n is m s , d ie  s t r u c tu r e  o f  th e ir  o r g a n s  a n d  th e  n a tu re  o f  th e ir  in stin c ts  

a n d  a c t io n s . C o n tin u ity  d e m a n d s  th a t w e  r e c o g n iz e  m a te r ia l  life  i t s e lf  

t o  b e  a  form ative  p o w e r  w h e re  c h a n g e  d o e s  n o t  h a p p e n  b y  c h a n c e  b u t , 

as B e r g so n  a r g u e s ,  in  r e p ly  t o  p r o b le m s  a n d  p o te n t ia ls  m a n ife s t  in  th e  

c h a n g in g  e n v ir o n m e n t (B e r g s o n  1 9 8 3 : 5 8 ) .  S im ila r ly , b e in g  in se p a ra b le  

f r o m  th e  liv in g , l i te  n e e d  n o  lo n g e r  b e  th o u g h t  o f  a s  s o m e  in d iffe re n t  

fo r c e  t o  b e  p r e s e r v e d  a t a ll c o s t s ,  b u t  r a th e r  a  p o te n t ia l  th at h as  n o  

e x is te n c e  o th e r  d ia n  in  th e  d if fe r e n c e s  e m b o d y in g  it .

In Creative Evolution  B e r g so n  a p p r o a c h e s  e v o lu t io n  as a  liv ing  p r o c e s s .  

A c c e p t in g  th e  m a te r ia l  r e a l i ty  w e  p e r c e iv e  e x i s t s ,  B e r g so n  f in d s  n o  

r e a s o n  t o  r e fu te  D a r w in 's  a c c o u n t  o f  e v o lu t io n  as d ie  c o n tin u e d  

v a r ia tio n  o f  m a te r ia l  c o m p o s i t io n . F o llo w in g  D a r w in , th e  e m e rg e n c e  

o f  f o r m  m u s t  b e  r e g a r d e d  a s  th e  r e s u lt  o f  th e  e v o lu t io n a r y  p r o c e s s  

it se lf ’. H o w e v e r , B e r g so n  a r g u e s  th a t D a r w in is m  fa ils  t o  a c c o u n t  fo r  

e v o lu t io n  a s  a  tantinuoiw  p r o c e s s .  In  th is r e s p e c t ,  B e r g so n ’s  in te r p r e t 

a t io n  o l  D a r w in ism  r e p l ic a te s  h is r e a d in g  o l  Z e n o : in  re d u c in g  

e v o lu t io n  t o  a  d iscre te , s e r ie s  o l m a te r ia l  v a r ia t io n s  o r  g e n e t ic  m u ta t io n s  

b o th  D a rw in ism  a n d  n e o  D a rw in ism  d e sc r ib e  th e  trajectory, o r  h is to ry , 

o f  e v o lu t io n , b u t  in  so  d o in g  th e y  n e g a te  a  p r io r i  th e  c o n tin u ity  o f  

e v o lu t io n  a s  a  living  p r o c e s s .

h i an  a c c o u n t  o f  h is  o w n  p h ilo so p h ic a l  e v o lu t io n , B e r g so n  r e c a lls  

th a t i t  w a s  th ro u g h  h is in itia l in t e r e s t  in  e v o lu t io n a r y  th e o ry  th a t he 

b e c a m e  a w a re  o f  th e  s ig n ific a n c e  o f  th e  c o n tin u ity  o f  lived  t im e ;
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I w a s  in d e e d  v e r y  m u c h  s t r u c k  t o  s e e  h o w  r e a l  t im e ,  w h ich  p lay s 

th e  lo a d in g  p a r t  in an y  p h ilo so p h y  o f  e v o lu t io n , e lu d e s  m ath e m a tic a l 

t r e a tm e n t . I ts  e s s e n c e  b e in g  t o  f lo w , n o t  o n e  o f  its  p a r t s  is  s t ill  

th e re  w h e n  a n o th e r  p a r t  c o m e s  a lo n g . S u p e r p o s i t io n  o f  o n e  p a r i  on  

a n o th e r  w ith  m e a su r e m e n t  in  v ie w  is  th e r e fo r e  im p o s s ib le ,  u n im 

a g in a b le , in c o n c e iv a b le . (B e r g s o n  1 9 9 2 ; 12)

T h e  s im p le  a n d  u n d e n ia b le  fa c t  o f  ‘ l iv e d ’ t im e  is  th a t i t  c a m io t  ‘p a s s * ,  

it c a n n o t b e  d iv id e d  a n d , fo r  th a t r e a s o n , i t  c a n n o t b e  r e p re se n te d . 

O th e r  th an  a s  r e p r e s e n te d  in  an  im a g in a ry  s p a c e ,  i t  c a n  n e v e r  b e  said  

o f  life  th a t i t  e v e r  ‘w a s ' :  l ife  c a n  o n ly  b e  th o u g h t in  th e  in fin itiv e . 

E x tr a p o la t in g  f r o m  th is , B e r g so n  c o n te n d s  th a t th e  ‘ l i f e ’ o f  th e  

e v o lu t io n a r y  p r o c e s s  m u s t  a lso  b e  r e g a r d e d  a s  an  a b so lu te  c o n tin u u m . 

I f  d e v e lo p m e n t , l ife  a n d  e v o lu t io n  a r e  c o n s id e r e d  as e q u a l ly  c o n tin u o u s , 

th en  in  th e  d u r a t io n  o f  e v o lu t io n  th e re  is  n o  ‘m o m e n t ’ in  w h ic h  a 

g e n e t ic  s ta te  can  b e  iso la te d  fro m  a ll  th e  o th e r s ,  th a t th e  g e r m  can. b e  

se p a r a te d  f r o m  th e  c y to p la sm , D N A  f r o m  p r o t e in s ,  c e l l s  fro m  o rg a n  

ism , o r  o r g a n ism  f r o m  e n v iro n m e n t a n d  s o  o n . F o r  th is  r e a so n , 

B e rg so n  d e c la r e s  th a t  th e  e v o lu t io n a r y  p r o c e s s  i t s e l f  is  sy n o n y m o u s 

w ith  su b sta n tia l  b e c o m in g  o r  ‘ d u r a t io n ’ .

In  Creative Evolution  B e rg so n  a n a ly se s  th e  p r in c ip a l a c c o u n ts  of 

e v o lu t io n  f r o m  b o th  th e  e p is te m o lo g ic a l  a n d  b io lo g ic a l  p e r sp e c t iv e s . 

T h is  is  u n d e r ta k e n  in  o r d e r  t o  e x p o s e  th e  im p l ic it  c o n tra d ic t io n  

b e tw e e n  th e  sc ie n tif ic  m e th o d  an d  th e  n a tu re  o f  e n d u r in g  p r o c e s se s .  In 

re ly in g  o n  s o m e  fu n d a m e n ta l u n it f r o m  w h ich  t o  r e c o n s tr u c t  th e  

e v o lu t io n a ry  p r o c e s s ,  b o th  n o o D a r w in i s m  an d  n o o  l a m a r c k i s m ,  fo r  

e x a m p le , c o m m it  a  f o r m  o t  e p is te m o lo g ic a l  m u r d e r .  T h e  a s su m p tio n  

th a t in d iv id u a l o r g a n is m s  c a n  b e  c o n c e iv e d  in  iso la t io n , o r  th a t g e n e t ic  

c o n fig u ra t io n s  r e p r e s e n t  a  g iv e n  ‘ s t a t e ’ ,  c o n tr a s t s  w ith  th e  c o n tin u ity  

th a t i s  ‘ l iv e d ’ .  I f  th e  in te ra c t io n  b e tw e e n  o r g a n ism  a n d  e n v iro n m e n t, 

as w e l l  a s  b e tw e e n  th e  g e r m  a n d  s o m a , is  c o n tin u o u s  o r  e n d u r in g  th en  

in d iv id u a lity  ‘a d m it s  o i ’ an y  n u m b e r  o f  d e g r e e s ’  w h ile  th e  c o n c e p t  o l ’ a 

u n it  c a n  o n ly  b e  ‘p r o v is io n a lly  l in a l’  (B e r g s o n  1 9 8 3 : 1 2 , 1 5 4 ) .  G iv e n  

th a t an  in v e s tig a tio n  in to  e v o lu t io n a ry  p r o c e s s e s  m u s t  b e g in  w ith  the 

a n a ly sis  o f  d is c r e te  d a ta ,  B e rg so n  c o n te n d s  that, th e  in te rp re ta t io n  o f  

s c ie n tif ic  d a ta  m u s t  b e  complemented b y  a  p h ilo so p h ic a l a c c o u n t  o f  

p r o c e s s .
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In th e  f ir s t  c h a p te r  o f  Creative Evolution  B e r g so n  e n a c ts  th is  d u al 

m e th o d  in a  su s ta in e d  a n a ly sis  o f  th e  p r o b le m  o l h o m o lo g y . E a c h  o f  

th e  th e n  c u r r e n t  th e o r ie s  o f  e v o lu t io n  i s  te s te d  fo r  i t s  a b ility  t o  a c c o u n t 

fo r  th e  e m e r g e n c e  o f  i s o m o r p h ic  fo r m s  a c r o s s  d is t in c t  p h y lo g e n e tic  

lin e s :

In  th u s su b m itt in g  th e  v a r io u s  p r e s e n t  fo r m s  o f  e v o lu t io n ism  to  a 

c o m m o n  te s t ,  in  sh o w in g  th a t  th e y  all s t r ik e  a g a in s t  th e  sam e  

in su r m o u n ta b le  d if f ic u lty , w e  h av e  in n o  w ise  th e  in te n t io n  o i 

r e je c t in g  th e m  a lto g e th e r . O n  th e  c o n tr a r y ,  e ach  o f  th e m , b e in g  

s u p p o r te d  b y  a  c o n s id e r a b le  n u m b e r  o f  ta c t s ,  m u s t  b e  t r u e  in  its  

w a y . Hach o f  th e m  m u s t  c o r re sp o n d  t o  a  c e r ta in  asp ect, o f  the 

p r o c e s s  o f  e v o lu t io n . P e rh a p s  i t  i s  n e c e s s a r y  th a t a th e o ry  sh o u ld  

r e s t r ic t  i t s e l f  e x c lu s iv e ly  t o  a  p a r t ic u la r  p o in t  o f  v ie w , in  o r d e r  to  

r e m a in  sc ie n tif ic , i.e . to  g iv e  a  p r e c is e  d ir e c t io n  t o  r e se a r c h e s  in to  

d e ta i l .  B u t th e  reality ' o f  w h ic h  e a c h  o f  th e se  th e o r ie s  ta k e s  a  p a r tia l  

v ie w  m u s t  t r a n sc e n d  th e m  a ll . A n d  th is r e a l i ty  i s  the. sp e c ia l  o b je c t  

o f  p h ilo so p h y  . . . (B e r g s o n  1 9 8 3 : 8 4 )

D u r in g  th is  d is c u s s io n , B e r g so n  r e v e a ls  a  v e r y  d e e p  u n d e r s ta n d in g  o f  

th e  v a r io u s  e v o lu t io n a ry  th e o r ie s  w h ic h  w e r e  th e n  in  th e  a ir .  A s  th e  

ab o v e  q u o ta t io n  s u g g e s t s ,  n o n e  a re  r e je c te d  t<?ui court. F i r s t ,  B e rg so n  

a g r e e s  w ith  th e  n e o - D a r w in ia n  v ie w  th a t  a ll  r o a d s  in  d e v e lo p m e n t  le a d  

b a c k  t o  th e  g e r m - p la s m . H o w e v e r , he a r g u e s  that, th e  s im p le  fo rm u la  

o f  r a n d o m  g e n e t ic  v a r ia tio n  a n d  n a tu ra l  s e le c t io n  fails a d e q u a te ly  to  

a c c o u n t  fo r  th e  h o m o lo g o u s  e m e r g e n c e  a n d  c o n t in u o u s  fu n c tio n  o f  

c o m p le x  o r g a n s . S e c o n d , B e r g so n  a r g u e s  th a t i j  s o m e  s o m a t ic  ch an ges 

d u r in g  d e v e lo p m e n t  o r  r e sp o n s e s  t o  e n v iro n m e n ta l  c o n d it io n s  c o u ld  

b e  sh o w n  to  in flu e n c e  th e  g e r m - l in e ,  th e n  th e  a s s u m e d  ‘p a s s iv ity ' o f  

v a r ia t io n  is  p la c e d  in  q u e s t io n . H e  le a v e s  th is a s  a n  o p e n  q u e s t io n , 

v a lid a te d  b y  th e  l im ita t io n s  o f  n e o - D a r w in ism . T h ir d , he s u g g e s t s  th at 

a s any c h a n g e  in  a  c o m p le x  o r g a n ic  s t r u c tu r e  m u st  e f fe c t  c h an g e s  

th ro u g h o u t  th e  w h o le  in  o r d e r  fo r  i t  t o  c o n tin u e  t o  fu n c t io n , then  

v a r ia tio n  sh o u ld  e q u a lly  b e  a t t r ib u te d  t o  th e  v a r ie d  c o r re la t io n  o f  g e n e s  

r a th e r  th a n , sa y , t o  in d iv id u a l g e n e s  th e m se lv e s . F o u r th , a s  fu n c t io n s  

a r e  e q u a lly  c o r r e la t e d  w ith  th e  e n v ir o n m e n t th en  a d a p ta t io n  sh o u ld  

n o t  b e  r e d u c e d  t o  th e  in d iv id u a l o rg a n ism  b u t  t o  th e  e n v iro n m e n t
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i t s e lf .  T h a t  i s ,  a d a p ta t io n  m u s t  b e  r e g a r d e d  a s  coevolutionary. F in a lly , 

the* p r e v a le n c e  o f  h o m o lo g ie s  tra n sc e n d in g  in d e p e n d e n t  p h y la  su g g e s ts  

th e  e x is te n c e  o l  e v o lu t io n a ry  m o v e m e n t s  im m a n e n t  t o ,  an d  tr a v e r s in g , 

th e  e n v ir o n m e n t a s  a  w h o le . In o r d e r  t o  a c c o u n t  fo r  th is , B e r g so n  

p r o p o s e s  th e  c o n c e p t  o f  th e  te n d e n c y , w h ich  he lik e n s t o  'p r o b le m s ’ 

im m a n e n t  t o  th e  e v o lu t io n a r y  p r o c e s s .  S u c h  te n d e n c ie s  t r a n sc e n d  th e  

l im its  o i  i so la te d  g e n e s  an d  in d e p e n d e n t  o r g a n is m s  a n d  a c c o u n t  fo r  th e  

‘ lo g ic a l  a ff ilia tio n ’ b e tw e e n  h o m o lo g o u s  fo r m s .

T h e  a im  o l  w h a t fo l lo w s  w ill b e  t o  e x a m in e  th is  B e rg so n ia n  fo rm u la  

in  d e ta il  a n d  in re la tio n  lo  a  n u m b e r  o f  c o n te m p o r a r y  c o n c e p ts  in 

e v o lu t io n ä r ) ' th e o ry . T h e  r e su lt  w ill b e  to  sh o w  that. B e r g so n  o f fe r s  a 

c o m p le x  a n d  c o m p r e h e n s iv e  th e o r y  o f  e v o lu t io n . T h e  c o n c e p t  o f  th e  

te n d e n c y  o f fe r s  a  b ro a d  p la t fo rm  f r o m  w h ich  t o  u n ite  p a le o n to lo g y  

w ith  a  g e n e r a l  th e o ry  o f  m o r p h o g e n e s is . A s  a  m e a n s  o i  d e m o n str a t in g  

th is , B e r g s o n 's  c o n c e p t  w ill b e  e la b o r a te d  a lo n g s id e  P ie r re -P a u l  

G r a s s e 's  ( 1 9 7 7 )  p a le o n to lo g ic a l  m a p p in g  o f  b ro a d  e v o lu t io n a r y  m o v e  

m e n t s ,  B r ia n  G o o d w in 's  ( 1 9 8 4 )  fie ld  th e o r y , an d  D ’ A r c y  T h o m p so n  

( 1 9 9 2 )  an d  A lan  1 u r in g ’ s  ( 1 9 9 2 )  th e o r ie s  o i  m o r p h o g e n e s is .  A lso , 

p o s it iv e  r e p l ie s  t o  B e r g so n ’s  c h a lle n g e  t o  sh o w  that, so m a t ic  c h a n g e s  

can  in flu e n ce  th e  g e r m - l in e , c a n  b e  fo u n d  in  M a e -W a n  H o ’ s ( 1 9 8 4 )  

id e a  o f  th e  p h e n o c o p y  a n d  E d w a r d  S te e le  e t a l . ' s  ( 1 9 9 8 )  d is c o v e r y  o f  

e v id e n c e  th a t a c q u ir e d  im m u n it ie s  le a v e  an  a d a p tiv e  ‘ s ig n a tu re * o n  th e  

c h r o m o so m a l  D N A . T h e o r e t ic a lly , th e  id e a  o t  a  f lu id  g e n o m e  is 

c o m p a r a b le  t o  G e o r g  K a m p is ’ s  ( 1 9 9 1 )  c o n c e p t o f  ‘c o m p o n e n t  s y s 

te m s ’ . F in a lly , th e  c o m b in e d  c o n c e p t io n s  o f  d u ra t io n  a n d  te n d e n c y  

p r o v id e  a  m e a n s  o f  su r m o u n t in g  th e  I ,am a rc k  D a rw in  o p p o s it io n  by 

m a in ta in in g  th e  c o n tin u ity  o f  th e  g e r m - lin e  b u t  im p lic a t in g  i t  in  th e  

c o n tin u o u s  t r a n s fo r m a t io n  o l  m o rp h o lo g ic a l  fie ld s  e x p r e s s e d  b y  the 

c o n tin u o u s  p r o c e s se s  o f  e m e r g e n c e  a n d  c o c v o lu t io n .

C o n s id e r in g  that, n e o  D a r w in ism  h as  a lm o st, c o m p le te ly  d o m in a te d  

e v o lu t io n a r y  sc ie n c e  s in c e  th e  p u b lic a t io n  o f  Creative Evolution, B e r g 

s o n 's  in te r p r e ta t io n  o f  e v o lu t io n  can  b e  r e g a r d e d  as c o n te m p o r a r y . O f  

a ll  th e  s c ie n c e s ,  n o n e  is  m o r e  d o m in a te d  b y  d o g m a t ic  o r th o d o x y  th an  

n e o - D a r w in is m . W e ism a n n ’s  b a r r ie r  a p p e a r s  t o  a p p ly  t o  e v o lu t io n a ry  

th e o ry  a s  m u c h  as i t  d o e s  to  th e  o r g a n is m s  i t  s tu d ie s :  there, h a v e  b e e n  

v ir tu a lly  n o  c h a n g e s  t o  th e  c e n tra l  t e n e t s  o f  n a tu ra l s e le c t io n  an d  

ra n d o m  v a r ia tio n  in  s p i te  o i' th e  l im ite d  p e r s p e c t iv e  th e y  o f fe r  o f  th e



P H I L O S O P H Y  I N  T H F  A O E  O F  S  C  I F  N  C  F  A N D  C A P I T A L

e v o lu t io n a r y  p r o c e s s  a n d  th e  n u m e r o u s  m o r e  c o n g r u o u s  a lte rn a tiv e s  

th a t h av e  a r ise n  th is c e n tu ry . T h e  m o s t  o u t s p o k e n  a d h e re n t  o f  d o g m a t ic  

n e o - D a r w in ism  o f  la t e  h as  b e e n  D a n ie l  D e n n e t t .  In h is r e c e n t  D arw in  s 

D angerous Idea D en n ett, g iv e s  a n  in d ic a t io n  o f  th e  s tre n g th  o f  h is fa ith  

in th e  sc ie n c e :

'I h e  fu n d a m e n ta l c o r e  o f  c o n te m p o r a r y  D a r w in is m , th e  th e o ry  o f  

D N A - b a s e d  r e p r o d u c t io n  a n d  e v o lu t io n , is  n o w  b e y o n d  d isp u te  

a m o n g  s c ie n t is t s .  It. d e m o n s t r a te s  its  p o w e r  e v e ry  d a y , c o n tr ib u tin g  

c r u c ia lly  t o  th e  e x p la n a t io n  o f  p la n e t- s iz e d  fa c ts  o f  g e o lo g y  an d  

m e t e o r o lo g y ,  th ro u g h  m id d le - s iz e d  fac ts  o l e c o lo g y  a n d  a g r o n o m y , 

d o w n  t o  th e  la t e s t  m ic r o sc o p ic  fa c ts  o f  g e n e t ic  e n g in e e r in g . It un ifie s 

a ll  o f  b io lo g y  a n d  th e  h is to r y  o f  o u r  p la n e t  in to  a  s in g le  g ra n d  s to ry . 

(D e n n e t t  1 9 9 5 :  2 0 )

T h e  a lm o s t  e x c lu s iv e  r o le  p la y e d  b y  D N A  in  r e p r o d u c t io n ,  o n to g e n y  

a n d  p h y le t ic  c o n tin u ity  m a y  b e  in c o n te sta b le  but. t o  s u g g e s t  that. n eo - 

D a r w in ism  i s  'b e y o n d  d is p u t e ’  a m o n g  s c ie n t is t s  i s  s im p ly  rh e to r ic . 

D e n n e t t ’ s  s ta n c e  in v ite s  c o m p a r iso n  w ith  R u s s e l l ’ s  f a te d  c la im  th at 

‘ C a n t o r 's  c o n tin u u m  is  f r e e  f r o m  c o n tr a d ic t io n s . ’ R e p lic a t in g  this 

r h e to r ic a l  s ta n c e , D e n n e t t  r e p r o d u c e s  R u s s e l l ’ s  d u a lity  o f  ‘m y s t ic ism  

an d  lo g ic ’ ,  n ea tly  d iv id in g  th e  p h ilo so p h y  o f  e v o lu t io n  in to  w h a t  he 

te r m s  le g it im a te  sc ie n tif ic  'c r a n e s ' a n d  fo u n d a t io n le s s  ‘ s k y h o o k s ’ . 

D e n n e t t  c o n te n d s  th at D a rw in ism  an d  th e  sc ie n tif ic  d isc ip lin e s  that 

su p p o r t  i t  r e p r e s e n t  fu n d a m e n ta l  ‘ c r a n e s ’ o f  k n o w le d g e  u p o n  w h ic h  an 

e v o lu t io n a r y  ‘ th e o ry  o f  e v e r y th in g ’ can  b e  e n g in e e r e d . A n y th in g  w h ich  

c a n n o t b e  d ir e c t ly  v e r if ie d  b y  sc ie n tif ic  a n a ly sis  o r  e x p e r im e n t  is, 

a c c o r d in g  t o  D e n n e t t , n o t  o n ly  in a d m iss ib le  in  th e  e v o lu t io n a r y  d e b a te  

b u t  in v a r ia b ly  a  sk y h o o k  u p o n  w h ich  w e  p in  o u r  h o p e s  th a t D a r w in ’ s 

‘d a n g e r o u s  id e a ’  m ig h t b e  fa ls e . F o r  th is  r e a s o n ,  an y  e n c o u n te r  w ith  

D e n n e t t  f r o m  th e  p o in t  o f  v ie w  o f  B e r g so n ism  a m o u n ts  t o  so m e th in g  

o f  a  r e p la y  o f  th e  R u sse ll—B e r g so n  d e b a te .

In  th e  p r o c e s s  o f  d e m o n s t r a t in g  B e r g s o n ’s  im p o r ta n c e  t o  e v o lu t io n 

a ry  th e o ry , an y  a s so c ia t io n  b e t w e e n  B e r g so n  an d  v ita lism  w ill b e  

d is p e lle d . I ro n ic a lly , B e r g so n  w a s  o p e n ly  c r it ic a l  o f  th e  v ita lism  w h ich  

is  n o w  a s so c ia te d  w ith  h is n a m e . H e  w a s  c a r e fu l  n o t  t o  a sso c ia te  

h im se lf  d ir e c t ly  w ith  v ita lis t s  su c h  a s  D i ie s c h ,  wrh o  p r o p o s e d  th e
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e x is t e n c e  o f  s o m e  o r g a n ism ic  e n te le c h y  ‘ s u p e r p o se d  o n  m e c h a n ism ’ 

(B e r g s o n  1 9 8 3 :  4 2 n ) .  ‘V ita lism ’ , a s  B e r g so n  s a w  it ,  w a s  n o th in g  b u t  a 

s ig n  o f  th e  fact th a t  w e  a r e  in e sc a p a b ly  im m e r s e d  in  th e  c o n tin u ity  o f  

p r o c e s s  :

W e  sh a ll  n o t  r e p r o a c h  [v ita lism ], a s  is  o rd in a r ily  d o n e ,  w ith  re p ly in g  

t o  th e  q u e s t io n  b y  th e  q u e s t io n  it se lf :  th e  ‘v ita l  p r in c ip le ’ m ay  

in d e e d  n o t  e x p la in  v e ry  m u c h , b u t  i t  is  a t  le a s t  a  s o r t  o f  la b e l  a ffix ed  

t o  o u r  ig n o r a n c e , so  a s  t o  r e m in d  u s  o f  th is  o c c a s io n a lly , w h ile  

m e c h a n ism  in v ite s  u s  t o  ig n o r e  th a t ig n o r a n c e . (B e r g s o n  1 9 8 3 :  4 2 )

h i th is r e s p e c t ,  i t  i s  th e  ‘ v ita l ' fa c t  th at l iv in g  p r o c e s se s  a re  c o n tin u o u s  

w h ic h  w ill b e  sh o w n  t o  c o n flic t  w ith  D e n n e t t ’ s  u ltra -m e c h a n is t ic  

a c c o u n t  o f  e v o lu t io n  an d  t o  e x p o s e  th e  ig n o r a n c e  h e  in v ite s  u s  t o  

ig n o r e . W h e n  c o n fr o n te d  b y  th e  s a m e  q u e s t io n s  o f  th e  ‘w h o le ’ w h ich  

tr o u b le d  th e  lo g ic a l  o r ig in s  o f  s e t  th e o r y ,  th e  p a r a d o x ic a l  l im ita t io n s  o f  

D e n n e t t ’ s  a to m is t ic  a n d  m e c h a n is t ic  o n to lo g y  a r e  e x p o s e d ,  a n d  th e  

im p o r ta n c e  o f  th e  q u e s t io n s  o f  d u r a t io n  a n d  c o n tin u ity  h ig h lig h te d . 

T h e  r a n d o m , w ith  w h ic h  n e o - D a r w in ism  fi lls  th e  g a p s  in  m e c h a n is t ic  

th o u g h t , g iv e s  w a y  in  th e  e n d  t o  m o v e m e n t , a n d  i t  is  in  t e r m s  o f  

m o v e m e n t , o i  th e  evolving a n d  n o t  th e  evolved, th at w e  m u s t  a p p ro a c h  

e v o lu t io n  a s  a  l iv in g  p r o c e s s .

B E Y O N D  N E O - D A R W I N I S M

Creative Evolution  w a s  w r it te n  s o o n  a fte r  th e  a p p e a ra n c e  o f  n eo - 

D a r w in ism , w h ich  e m e r g e d  fro m  th e  sy n th e s is  o f  th e  D a rw in ia n  

p r in c ip le s  o f  n a tu ra l  s e le c t io n  a n d  r a n d o m  m u ta t io n  w ith  W e ism a n n ’ s 

th en  r e c e n t  d is t in c tio n  b e tw e e n  th e  g e r m  an d  th e  s o m a . W e ism a n n  

p o in te d  o u t  th a t o n ly  th e  in fo r m a t io n  c o n ta in e d  in  th e  ‘g e r m ’ , o r  w h at 

w e  n o w  k n o w  as D N A , i s  t r a n s m it te d  f r o m  o n e  g e n e r a t io n  t o  th e  

n e x t .  F u r th e r  t o  th is , h e  m a in ta in e d  th at c h a r a c te r is t ic s  a c q u ir e d  d u r in g  

d e v e lo p m e n t  h av e  n o  e f fe c t  o n  th e  g e r m . W h at h a s  n o w  b e c o m e  

k n o w n  a s  W e ism a n n ’s  ‘b a r r ie r ’  r e s t r ic t s  m u ta t io n  p u re ly  t o  th e  g e n e tic  

c o d e ,  p r e c lu d in g  a n y  in flu e n c e  o f  o r g a n is m ic  d e v e lo p m e n t  o r  ch an ge  

in  th e  s o m a  o n  th e  e v o lu t io n a r y  p r o c e s s .  T h e  's t r o n g ’ n e o -D a rw in ia n  

p o s i t io n  w h ic h  d o m in a te s  t o  th is d a y  c o n s id e r s  o n to g e n y  t o  b e
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c o m p le te ly  g e n e t ic a lly  e n c o d e d  a n d  p h y lo g e n e t ic  t r a n s fo r m a t io n  to 

a r is e  s o le ly  th r o u g h  th e  c o m b in e d  fo r c e s  o f  g e n e t ic  m u ta t io n  an d  

n a tu ra l  s e le c t io n . K im  S te r e ln y  e x  a m p lifie s  th e  neo-1 D arw inian  fa ith  in 

th e  se le c t iv e  p o w e r  o i  n a tu ra l s e le c t io n  in  a r e v ie w  o f  R ic h a rd  

D a w k in s ’ The B lin d  W atchmaker. S te r e ln y , w h en  q u e s t io n in g  D a w k in s ’ 

b e l ie f  in th e  a b ility  o f  n a tu ra l s e le c t io n  t o  te l l  th e  d if fe r e n c e  b e tw e e n  

tw o  ‘p r o t o s t ic k  in s e c t s ' w h e re  o n e  lo o k s  5 p e r  c e n t  lik e  a  s t ic k  a n d  

a n o th e r  4  p e r  c e n t ,  w r ite s :  ‘ S t i l l ,  I d o  th in k  th is  o b je c t io n  is so m e th in g  

o f  a  q u ib b le  b e c a u se  e s se n t ia lly  I  a g re e  th a t n a tu r a l  s e le c t io n  is  th e  o n ly  

p o s s ib le  e x p la n a t io n  o f  c o m p le x  a d a p ta t io n . S o  so m e th in g  like  

D a w k in ’s  s to r ie s  have g o t t.o he righ t ’  (S te r e ln y  1 9 8 8 : 4 2 4 ;  m y  

e m p h a s is ) .  T h is  i s  h a rd ly  s c ie n c e  a n d  i t  c e r ta in ly  d o e s  n o t  h av e  t o  b e  

th e  c a se . R e je c t in g  th e  b lin d  a c c e p ta n c e  o f  th e  p o w e r s  o f  c h an ce  w h ile , 

a t  th e  sa m e  t im e , m a in ta in in g  W e is m a n n 's  d is t in c t io n  b e tw e e n  th e  

g e r m  a n d  s o m a , B e r g so n  p o in t s  o u t  th a t g e n e t ic  v a r ia t io n  is  n e ith e r  

ra n d o m  n o r  u n a ffe c te d  b y  d e v e lo p m e n t :

T h e  n e o -D arv v in ian s  a re  p r o b a b ly  r ig h t , w e  b e l ie v e , w h en  th ey  

te a c h  th at th e  e s se n t ia l  c a u se s  o f  v a r ia t io n  a rc  th e  d if fe re n c e s  

in h e re n t in  th e  g e r m  b o r n e  b y  th e  in d iv id u a l, a n d  n o t  th e  e x p e r i 

e n c e s  o r  b e h a v io r  o f  th e  in d iv id u a l in  the. c o u r se  o f  h is  c a r e e r .  

W h e r e  w e  fa il  t o  fo l lo w  th e se  b io lo g is t s  is  in  r e g a r d in g  th e  

d if fe r e n c e s  in h e re n t in th e  g e r m  a s  p u re ly  a c c id e n ta l  a n d  in d iv id u a l. 

(B e r g s o n  1 9 8 3 :  8 5 )

T h e  p r e v a le n c e  o f  h o m o lo g o u s  fo r m s ,  w h e re  s im ila r  s t r u c tu r e s ,  n o t 

g o v e r n e d  b y  th e  sa m e  g e n e s ,  a p p e a r  a c r o s s  d is t in c t  e v o lu t io n a r y  p h y la , 

c a lls  in to  q u e s t io n  th e  a s su m p tio n  th a t g e n e t ic  m u ta t io n  is  e sse n tia lly  

r a n d o m . W ith o u t  th e  fa n ta s t ic  p o w e r  o f  c h a n c e , n a tu ra l  s e le c t io n  is 

u n a b le  t o  o f f e r  a  v iab le  a c c o u n t  o f  h o m o lo g y , as f r o m  th e  n eo - 

D a rw in ia n  p e r s p e c t iv e  th e  tw o  te r m s  a r e  e s se n t ia lly  s y n o n y m o u s .

In a d d r e s s in g  th e  p r o b le m  o f  h o m o lo g y  B e r g so n  r e p e a te d ly  r e tu rn s  

t o  D a r w in ’ s d is c u s s io n  o f  th e  e v o lu t io n  o i ’ th e  e y e .  In The O ngm  o f  

Species, D a r w in  a r g u e s  that, e v e n  a n  o r g a n  as c o m p le x  as th e  e y e  has 

e v o lv e d  s im p ly  fro m  d ie  c o m b in e d  e ffe c ts  o f  v a r ia t io n  a n d  se le c t io n . 

H e  c o n te n d s  th a t  th e  in c r e a se d  c o m p le x i ty  o f  th e  e y e  m u s t  h av e  

r e s u lte d  f r o m  c e r ta in  v a r ia t io n s  g iv in g  th e  o r g a n ism  an  a d v a n ta g e  in
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th e  s t r u g g le  fo r  su rv iv a l an d  n o th in g  m o r e .  A s  m u ta t io n  a n d  se le c t io n  

m u s t  a c c o u n t  fo r  a ll  fo r m s ,  D a r w in  c h a lle n g e s  th at 'I f  i t  c o u ld  b e  

d e m o n s t r a t e d  th a t an y  c o m p le x  o r g a n  e x is t e d ,  w h ich  c o u ld  n o t  p o s s ib ly  

h a v e  b e e n  fo r m e d  b y  n u m e r o u s , s u c c e s s iv e , s lig h t m o d if ic a t io n s , m y  

th e o ry  w o u ld  a b so lu te ly  b r e a k d o w n ’ (D a r w in  1 9 9 3 : 2 3 2 ) .

B e r g s o n 's  d is c u s s io n  fo c u s e s  o n  th e  p r o b le m  o f  th e  e y e , fo r  its  

e v o lu t io n  in v o lv e s  a  n u m b e r  o f  s e p a r a te  i s s u e s .  F ir s t , it is  a  p r im e  

e x a m p le  o f  h o m o lo g y . B e r g so n  c ite s  th e  fa c t  th a t th e  e y e  h a s  e v o lv e d  

in d e p e n d e n tly  in  m o llu sc s  a n d  v e r te b r a te s  a s  e v id e n c e  th a t th e  a p p e a r 

a n c e  o f  th e  o r g a n  i s  n o t  a  c o m p le te  f lu k e . A lth o u g h , as D a rw in ism  

n e c e s s ita te s , a ll  s p e c ie s  a r e  g e n e t ic a l ly  r e la te d ,  D a r w in ’ s a s su m p tio n  

th a t m o rp h o lo g y  c a n  b e  r e d u c e d  t o  h e re d ity  is  c o m p lic a te d  b y  th e  fact 

th a t e y e s  h av e  a p p e a r e d  in d e p e n d e n tly  a c r o s s  w h a t is  n o w  b e lie v e d  to  

b e  a t  l e a s t  4 0  p h y lo g e n e tic a lly  d is t in c t  s p e c ie s  (G o o d w in  1 9 9 7 : 1 4 8 ) . 

S e c o n d , B e r g so n  a r g u e s  th a t s in c e  th e  o r g a n  m u s t  c o n tin u e  t o  fu n c tio n  

th ro u g h o u t  v a r ia t io n , g e n e t ic  m u ta t io n s  m u s t  b e  in  s o m e  w a y  c o o r d i

n a te d . T h e  e m e r g e n c e  o f  a  le n s , fo r  e x a m p le ,  r e q u ir e s  c h an g e s  in  th e  

o r g a n  a s  a  w h o le  i f  i t  is t o  c o n tin u e  t o  fu n c tio n . T h ir d , i f  tr a n s fo r m a 

t io n  is  th e  r e s u lt  o f  an  a c c u m u la t io n  o f  s lig h t v a r ia t io n s , th e n  th e  a b ility  

fo r  n a tu r a l  s e le c t io n  t o  a c c o u n t  fo r  c o n tin u ity  is  p la c e d  in q u e st io n . 

V a r ia t io n s  in  th e  s t r u c tu r e  an d  fu n c tio n  o f  th e  e y e  w o u ld  h a v e  t o  b e  

s o  in se n s ib le  fo r  i t  t o  c o n tin u e  t o  w o r k  th a t i t  is  h ig h ly  d o u b t fu l  th at 

n a tu ra l  se le c t io n  c o u ld  p la y  its  p a r t .  In th e  e n d , B e r g so n  a c c e p ts  

D a r w in ’ s c la im  th a t  e v o lu t io n  i s  a  p r o c e s s  o f  ‘n u m e r o u s , su c c e s s iv e  

s lig h t m o d if ic a t io n s ’  b u t  h e  d isp u te s  b o th  th e  id e a  th a t th e se  a re  p u re ly  

a c c id e n ta l  a n d  th a t n a tu r a l  s e le c t io n  c a n  a d e q u a te ly  a c c o u n t  f o r  th e ir  

a c c u m u la tio n .

In  D arw iü 's D angerous Idea, D e n n e t t  a t t e m p ts  t o  d e m o n st r a te  th at 

n e o - D a r w in ism  e x p la in s  th e  whole o f  e v o lu t io n  an d  c o n se q u e n t ly  ta k e s  

D a r w in ’ s c h a lle n g e  l ite ra l ly  a s  a  d o  o r  d ie  th r e a t .  A c c o r d in g ly , he 

in s is t s  th a t th e  ‘ n u m e r o u s  slig h t m o d if ic a t io n s ’ th ro u g h  w h ich  ch an ge  

i s  in c r e m e n te d  m ust b e  p r o v id e d  by r a n d o m  m u ta t io n  a n d  a c c u m u la te d  

b y  n a tu ra l  se le c t io n . H o w e v e r , a s  th e re  is n o  w ay  o i' v e r ify in g  

e x p e r im e n ta lly  i f  n a tu ra l s e le c t io n  c a n  a c t  as a  g e n e r a to r  o f  fo r m , n o r 

a n y  w a y  o f  p r o v in g  th a t th e  e n o r m o u s  n u m b e r  o f  m u ta t io n s  n e c e ssa ry  

t o  p r o d u c e  so  m a n y  r ig h t  c o m b in a t io n s  h as  o c c u r r e d ,  D e n n e t t  t r a n s 

la t e s  th e  b a s ic  p r in c ip le s  o f  D a r w in is m , v a r ia t io n  a n d  se le c t io n , in to
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p u re ly  th e o re t ic a l  c o n c e p t s .  F ir s t , v a r ia t io n  an d  m u ta t io n  a r e  c o n c e iv e d  

as e x p r e s s io n s  o f  th e  co m b in ato ry - s p a c e  o f  ‘g e n e t ic  p o s s ib i l i ty ’ . Put 

s im p ly , a n y  fin ite  n u m b e r  o f  sp e c i f ic  g e n e t ic  s ta re s  p r e s e n ts  a  p o te n t ia l  

d o m a in  o f  p o s s ib le  c o m b in a t io n s . S e c o n d , ‘ su r v iv a l ’ is  tr a n s la te d  in to  

‘p r o b a b il i ty ’ . I f  an  o r g a n ism  is  b e t t e r  a d a p te d  its  p r o b a b il ity  o f  su rv iv a l 

w ill in c re a se . T a k e n  to g e th e r ,  D e n n e t t  a r g u e s  th a t  i f  v a r ia t io n  p r o d u c e s  

e n o u g h  p o s s ib i li t ie s  th e n  th e  a p p r o p r ia te  so lu t io n  w ill p r o b a b ly  a p p e a r , 

an d  i f  s im ila r  e n v ir o n m e n ts  a n d  s im ila r  e n v iro n m e n ta l  p r o b le m s  e x is t ,  

th en  h o m o lo g ) ' w il l  b e  a  l ik e ly  e v e n t .

D e n n e t t  b e l ie v e s  th a t ra th e r  th an  te s t in g  th e  th e o ry  o f  n a tu ra l 

s e le c t io n , h o m o lo g y  is  p r o o f  th a t n a tu r a l  s e le c t io n  d e te r m in e s  o p t im u m  

le v e ls  o f  f itn e ss  w ith in  th e  e n v ir o n m e n t  w h ich  tr a n sc e n d  in d iv id u als  

an d  s p e c ie s .  T h e  s t r u g g le  b e tw e e n  in d iv id u a l o r g a n ism s  c r e a t e s  w h at 

D e n n e t t  c a lls  a  'd e s ig n  s p a c e ’ a n d  th e  n a tu r e  o f  e n g in e e r in g  d e te r m in e s  

c e r ta in  ‘ fo r c e d  m o v e s ' .  W ith  th e  e m e r g e n c e  o f  lo c o m o t io n  a n d  th e  

p o te n t ia l  f o r  s ig h t th a t l ig h t  p r o v id e s ,  v is io n  it se lf ’ a p p e a r s  a s  a 

p o ss ib ility  in e v o lu t io n a r y  d e s ig n  s p a c e .  A s th is  p o te n t ia l  a p p lie s  t o  any 

m o v in g  o r g a n ism , th e  in d e p e n d e n t  e v o lu t io n  o f  v is io n  i s  p la u s ib le :

W e  k n o w  th at e y e s  h a v e  e v o lv e d  in d e p e n d e n tly  m a n y  t im e s , but 

v is io n  i s  c e r ta in ly  n o t  a  n e c e s s ity  o n  E a r th , s in c e  p la n ts  g e t  a lo n g  

fin e  w ith o u t  i t .  A s t r o n g  c a s e  can  b e  m a d e ,  h o w e v e r , th a t i f  an 

o rg a n ism  i s  g o in g  t o  fu r th e r  i t s  m e t a b o l ic  p r o je c t s  b y  lo c o m o t in g , 

a n d  i f  th e  m e d iu m  in w h ich  th e  lo c o m o t in g  ta k e s  p la c e  is  t r a n sp a re n t  

o r  t r a n s lu c e n t  a n d  a m p ly  su p p lie d  b y  a m b ie n t  l ig h t , th e n  sincc 

lo c o m o t in g  works much better ( a t  fu r th e r in g  s e l f - p r o te c t iv e , m e ta b o l ic , 

a n d  r e p r o d u c t iv e  a im s)  i f  th e  m o v e r  is  g u id e d  b y  in fo r m a t io n  a b o u t  

d is ta l  o b je c t s ,  an d  since su c h  in fo r m a t io n  c a n  b e  g a r n e r e d  in  a  h igh  

f id e lity , lo w - c o s t  fa sh io n  b y  v is io n , v is io n  is  a  v e ry  g o o d  b e t .  S o  w e  

sh o u ld  n o t b e  s u r p r is e d  t o  f in d  th a t lo c o m o t in g  o r g a n is m s  o n  o th e r  

p la n e t s  (w ith  tr a n sp a re n t  a tm o s p h e r e s )  h ad  e y e s .  E y e s  a re  an 

o b v io u s ly  g o o d  so lu t io n  t o  a  very ' g e n e r a l  p r o b le m  th a t  w o u ld  o f te n  

b e  e n c o u n te r e d  b y  m o v in g  m e ta b o l iz e r s .  (D e n n e t t  1 9 9 5 : 1 2 8 )

B e rg so n  h im s e l f  a ls o  a r g u e s  th a t  s ig h t is th e  so lu t io n  t o  a  ‘ p r o b le m ’ . 

H o w e v e r , he c o n s id e r s  th e  n e o -D a rw in ia n  p r e s u m p t io n  th a t se le c t io n  

is  th e  o n ly  a c t iv e  fo r c e  in  th e  p r o d u c t io n  o f  fo r m  t o  in e v ita b ly  a c c o rd
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a n  c le m e n t  o f  H nalitv  t o  th e  'n a tu r a l ' .  S in c e  fo r  th e  n e o - D a r w in is t  the 

g e n e t ic  b a s is  t o  an y  fo rm  c a n  o n ly  b e  a ttr ib u te d  t o  b lin d  v a r ia tio n , 

h o m o lo g ) · m u st  b e  e x p la in e d  b y  s im ila r ity  o n  th e  le v e l o f  ‘ i l ln e s s ’ . 

B u i, a s  B e r g so n  p o in ts  o u t .  o n e  fu n d a m e n ta l  p r o b le m  w ith  th is is  th at 

m a te r ia l  fo r m  an d  f itn e ss , ‘ o rg a n  a n d  fu n c tio n , a re  t e r m s  o f  d iffe re n t 

n a tu r e ’ (B e r g so n  1 9 8 3 : 6 2 ) .  In  n c o - D a r w in ism  ‘ a d a p ta t io n ’  h as  n o  

d ir e c t  r e la t io n  t.o m a te r ia l  v a r ia t io n , it a r ise s  th ro u g h  n atu ra l se le c tio n  

w h e re  th e  e x t e r n a l  r e la t io n s  b e tw e e n  c o m p e t in g  in d iv id u a ls  d e te rm in e  

sc a le s  o f  f itn e ss . B e rg so n  p o in t s  o u t  that, n e o ·D a r w in is m  r e p r o d u c e s  a 

v a r ia t io n  o f  th e  A r is to te lia n  'f o r m a l ’ c a u sc  b y  c o n s id e r in g  m a te r ia l  

v a r ia t io n s  l o  b e  ‘a d a p te d ’ w h en  th e y  c o in c id e  w ith  an e x te r n a l  fo rm  

(B e r g s o n  198.3: S T ) .  In  th e  s a m e  m a n n e r  th a t a n y  liq u id  ‘a d a p t s ’ its  

sh ap e  l o  th at of th e  c o n ta in e r  w h e n  it is  p o u r e d  in to  a  g la s s ,  n eo - 

1 D arw inism  p r e s u p p o s e s  th at v a r ia tio n  is  p a s s iv e  a n d  th at m a t te r  is 

e s se n t ia lly  in e r t . B e r g so n  c o n s id e r s  sc ie n c e  in  g e n e r a l  t o  r e d u c e  p r o c e s s  

so le ly  t o  th e  tr a n s fo rm a t io n  o f  m a te r ia l  c o m p o s i t io n , an d  w h en  th is is 

tr a n s p o se d  o n to  th e  p r o b le m  o i  e v o lu t io n  i t  h a s  th e  e f fe c t  o i  e lid in g  

an y  ‘a c t iv ity ’ o n  th e  p a n  o f  th e  o r g a n is m . A s  h e  w r ite s :

! he g ra d u a l c o m p lic a t io n  o f  a fo r m  w h ich  is b e t te r  a n d  b e t te r  

a d a p te d  t o  th e  m o u ld  o f  outw ra rd  c ir c u m sta n c e s  i s  o n e  t i lin g , d ie  

in c re a s in g ly  c o m p le x  s t r u c tu r e  o f  an  in s tr u m e n t w h ich  d e r iv e s  m o re  

an d  m o r e  a d v a n ta g e  f r o m  th e se  c ir c u m sta n c e s  is  a n o th e r . In th e  

fo r m e r  c a s e ,  th e  m a t t e r  m e r e ly  r e c e iv e s  an  im p r in t ;  in  th e  s e c o n d , 

it. r e a c t s  p o s it iv e ly , i t  s o lv e s  a  p r o b le m . O b v io u s ly  i t  is  th is se c o n d  

se n se  o f  th e  w o r d  ‘a d a p t ’ th a t is  u s e d  w h e n  o n e  say s  th a t th e  e y e  

h as  b e c o m e  b e t te r  a n d  b e t te r  a d a p te d  t o  th e  in flu e n c e  o f  lig h t. B u t 

o n e  p a s s e s  m o r e  o r  le s s  u n c o n sc io u s ly  fro m  th is  s e n s e  to  th e  o th e r , 

a n d  a  p u r e ly  m e c h a n is t ic  b io lo g y  w il l  s tr iv e  t o  m a k e  th e  passive  

a d a p ta tio n  o l an  in e r t  m a t te r ,  w h ich  su b m its  t o  th e  in flu e n ce  o f  the 

e n v iro n m e n t., m e a n  th e  sa m e  a s  th e  active  a d a p ta t io n  o f  an  o rg a n ism  

w h ic h  d e r iv e s  fro m  th is in flu e n ce  an  a d v a n ta g e  i t  can  a p p r o p r ia te . 

(B e r g s o n  1 9 8 3 :  7 0 )

T h e  e lis io n  o f  a n y  a c t iv e  in flu e n c e  o n  th e  p a r t  o f  th e  o rg a n ism  r e su lts  

f r o m  th e  fa c t  th a t n e o -D a i'w in ism  p e r c e iv e s  th e  su b s ta n c e  o f  e v o lu t io n  

as sc ie n c e  p e r c e iv e s  m a t te r  in  g e n e r a l .  H o w e v e r , th e  p r e s u m p t io n  that
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m a tte r  i s  in e rt a n d  th a t c h a n g e s  in  fu n c tio n  a rc  d u e  s o le ly  l o  d ie  

se le c t iv e  a n d  c u m u la t iv e  e f fe c t s  o i ' n a tu ra l  s e le c t io n  le a d s  t o  a  n u m b e r  

o f  a n o m a lie s  in  th e  n e o - D a r w in ia n  th e o r y  o f  a d a p ta t io n  a n d  r e q u ir e s  

a d h e r e n c e  t o  n u m e r o u s  un  v e r if ia b le  p r e su p p o s i t io n s .

B e r g so n  p o in ts  o u t  th a t th r o u g h o u t  its  e v o lu t io n  th e  e y e  m u s t  h ave 

p r o c e e d e d  th ro u g h  su c h  an  in fin ite s im a lly  s l ig h t  s e r ie s  o f  a d ju stm e n ts  

a s  t o  m a k e  th e  v ia b ility  o f  n a tu r a l  s e le c t io n  h ig h ly  im p r o b a b le .  A s 

D a rw in  h im se lf  n o te s ,  fo r  an  o r g a n  a s  c o m p le x  a s  th e  e y e  t o  c o n tin u e  

t o  fu n c tio n  th r o u g h o u t  its  e v o lu t io n  d ie  v a r ia t io n s  i t  p a s s e s  th ro u g h  

w o u ld  h av e  to  b e  ’ in se n s ib le ’ (D a r w in  1 9 9 3 :  2 2 8 ) .  N a tu ra l  se le c tio n  

w o u ld  h ave to  b e  a lm o s t  in fin ite ly  a c c u ra te  in  o r d e r  to  a c c o u n t  fo r  th e  

e n o r m o u s  n u m b e r  o f  tin y  v a r ia t io n s  a n d  a d d it io n s  t o  th e  n e u ro n a l, 

m u sc u la tu r e  an d  n e r v o u s  sy s te m s  th a t n e e d  t o  b e  c o r r e la t e d  w ith  th e  

a p p e a r a n c e  o f  n e w  c o m p o n e n try ·, a n d  th e  e q u a l ly  n u m e r o u s  n u m b e r  o f  

v a r ia t io n s  w h ich  m u s t  b e  a c c u m u la te d  b e fo r e  a  n e w  c o m p o n e n t  

e m e r g e s .  F u r th e r  t o  th is , d u r in g  th e  p a ss a g e  f r o m  th e  s t r u c tu r e  o f  th e  

e a r l ie s t  p ig m e n t s p o t  to  th e  e y e  o f  th e  v e r te b r a te s ,  th e  e y e  m u s t  n o t  

o n ly  c o n tin u e  t o  fu n c t io n  b u t  a ls o  im p r o v e  t o  su c h  a  d e g r e e  a s  t o  o f fe r  

a  se le c t iv e  a d v a n ta g e . T h e r e  i s  a b s o lu te ly  n o  p a le o n to lo g ic a l  e v id e n c e  

o f  th e  im m e n se  n u m b e r  o f  p o s s ib le  fa ilu r e s  n e c e s s a r y  t o  m ak e  su c h  an  

a s su m p tio n  ‘p r o b a b le 1; n e ith e r  is  th e  s e le c t iv e  p o w e r  o f  n a tu ra l  

s e le c t io n  v e r if ia b le  in an y  w ay . N a tu ra l  s e le c t io n  can  o n ly  b e  m a in 

ta in e d  as th e  so le  fa c to r  in  a d a p ta t io n  a s  a  m a t te r  o f  fa ith .

D e n n e t t , h o w e v e r , ta k e s  th e  p a ss iv ity  o f  v a r ia t io n  as a  g iv e n  an d  is 

a d a m a n t th at n a tu ra l  s e le c t io n  i s  th e  on ly  f a c to r  in  a d a p ta t io n . In o r d e r  

to  a c c o u n t  fo r  th e  a d a p ta t io n  o f  a ll  fo r m s  h e  d e sc r ib e s  v a r ia t io n  as 

g iv in g  r ise  t o  a  'f ie ld  o f  p o s s ib i l i t ie s ’  (D e n n e t t  1 9 9 5 :  1 0 8 —1 2 ). 

E v o lu tio n ä r) ’ p o s s ib i l i ty  i s  c o n c e iv e d  a s  th e  g e n e t ic  p o te n t ia l  o f  th e  su m  

o f  c o n fig u ra t io n s  c o n ta in e d  in th e  c o m b in a t io n s  o f  th e  b a s ic  e le m e n ts  

o f  th e  D N A . D e n n e t t  c o n s id e r s  th is  p o s s ib le  sp a c e  t o  b e  a n a lo g o u s  to  

B o r g e s ’ m e ta p h o r  o f  a  'u n iv e r s a l  l ib r a r y ' ,  w h ic h  c o n ta in s  'a l l  p o s s ib le  

b o o k s ’ c o n st ru c te d  f r o m  a ll  p o s s ib le  c o m b in a t io n s  o f  th e  a lp h a b e t. 

G iv e n  th e  e le m e n ts  o f  D N A , i t  is  p r o p o s e d  th a t i t  i s  e q u a l ly  p o s s ib le  

t o  c o n c e iv e  o f  a  ‘L ib ra ry  o f  M e n d e l ' w h ic h  c o n ta in s  th e  in fin ite  

c o lle c t io n  o f  a ll p o s s ib le  g e n e t ic  c o n fig u ra t io n s . F r o m  th is  p e r s p e c t iv e , 

a ll  o f  th e  g e n e t ic  s ta te s  c o r r e s p o n d in g  to  v a r ia t io n s  o f  th e  s t r u c tu r e  of 

th e  e y e  su b s is t  in  ‘g e n e t ic  s p a c e ’ a s  a  so r t  o f  p o o l  o f  e v o lu t io n a ry
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p o te n t ia l .  G e n e t ic  v a r ia t io n s  th a t a r c  a c tu a liz e d  th ro u g h  r e p r o d u c t io n  

d r a w  fro m  th is  p o te n t ia l .  D e n n e t t  a r g u e s  th a t g iv e n  e n o u g h  t im e  i t  is 

p r o b a b le  th a t th e  g e n e t ic  c o n fig u ra tio n  o f  a  m o r e  e ffic ie n t s tru c tu re  

w ill e v e n tu a lly  b e  s e le c te d .  A s  n a tu ra l s e le c t io n  p r e s e r v e s  v a r ia t io n s  

w h ich  in c re a se  f i tn e s s , th e  in c r e a se d  c o m p le x ity  o f  th e  e y e  b e c o m e s , 

a c c o r d in g  t o  D e n n e t t ,  a  ‘p r o b a b il i ty ’ . A s  th e  p o te n t ia l  c o n fig u ra tio n s  

o f  th e  b a s ic  e le m e n ts  o i  th e  D N A  c o n ta in  a ll  p o s s ib le  e v o lu tio n ä r) ' 

fo r m s , D e n n c t i  r e g a r d s  th is  c o m b in a t io n  o f  g e n e t ic  p o s s ib i l i ty  an d  

p r o b a b il ity  t o  a c c o u n t  fo r  e v o lu t io n  as a  w h o le .

A lth o u g h  v ie w in g  th e  e v o lu t io n ä r ) ' p r o c e s s  as a  c o m b in a tio n  o f  

p o s s ib i l i ty  a n d  p ro b a b il ity  i s ,  as B e r g so n  w o u ld  sa y , ‘ in te l l ig ib le ’ ,  it 

a p p e a r s  so m e w h a t  fac ile  w h e n  a p p lie d  t o  a c tu a lity . F o r  e x a m p le ,  fro m  

th is p e r s p e c t iv e , th e  e x t r a o r d in a r y  fact th at th e  m a rsu p ia l  an d  p la c e n ta l 

m a m m a ls  h av e  e v o lv e d  in p a ra lle l  s in c e  th e y  w e r e  se p a r a te d  s o m e  6 5  

m il l io n  y e a rs  a g o , a m o u n ts  t o  n o th in g  m o r e  th an  th e  re a liz a t io n  o f  

‘p ra c t ic a l  p o s s ib i l i t ie s ’ . A lth o u g h  th e y  sh are  th e  sa m e  p a re n ta l  fo rm , 

s in c e  th e  t im e  o f  s e p a ra t io n  th e  p r in c ip a l r e p r e s e n ta t iv e s  o f  th e  

p la c e n ta l  m a m m a ls ,  su c h  a s  w o lv e s ,  c a t s ,  s q u ir r e ls ,  a n te a te r s , m o le s  

a n d  m ic e  h av e  e v o lv e d  in d e p e n d e n tly  in m a r su p ia l  fo rm . T o  in fe r  fro m  

th is  th a t a  ‘m o u s e ’ is  a ‘p r o b a b il ity ’ d o e s  n o t r e a l ly  a m o u n t  t o  say in g  

v e r y  m u c h . As B e rg so n  .su g ge sts , th a t tw o  p e o p le  w a lk in g  a t  ra n d o m  

sh o u ld  e v e n tu a lly  c r o s s  p a th s  i s  o n e  th in g , b u t  th at th e y  sh o u ld  h ave 

b o th  fo l lo w e d  th e  e x a c t  s a m e  r o u te  is  a n o th e r  (B e r g so n  1 9 8 3 :  5 7 ). 

E v e n  i f  o n e  a c c e p ts  th e  d u b io u s  id e a  th a t th e  fo rm  o f  ‘m o u s e ’ e x is t s  

s o m e w h e re  in a  s p a c e  o l  g e n e t ic  p o s s ib i l i t ie s , t o  su g g e s t  th at it is 

‘p r o b a b le ’ th a t th e  sa m e  fo r m  w ill b e  h it u p o n  in  tw o  p a r a l le l  p h y la  

a n d  th a t th e  sa m e  p r o b a b il ity  is r e p e a te d  w ith  th e  w o lf a n d  th e  a n te a te r  

a n d  s o  o n  is  n o th in g  m o r e  th an  w o r d - p la y . F o r  o n e , th e  o n ly  e v id e n c e  

w e  h a v e  a r e  th e  a c tu a l s p e c ie s  th e m se lv e s , th e re  is  n o  p a le o n to lo g ic a l  

r e c o r d  o f  th e  p o te n t ia lly  in fin ite  s e r ie s  o f  'p o s s ib i l i t i e s ’ w h ic h  w o u ld  

h av e  t o  h av e  b e e n  a c tu a liz e d  in  o r d e r  f o r  th e  ‘p r o b a b il i t ie s ’  t o  e m e r g e . 

A s th e  fo llo w in g  q u o ta t io n  a t te s t s , D e n n e t t ’ s c o n c e p t io n  o f  p o s s ib i l i ty  

e x p r e s s e s  n o th in g  m o r e  th an  th e  p o te n t ia l  o f  lan g u a g e :

W ith  h in d s ig h t , w e  c a n  say  th a t t ig e r s  w e r e  in  fa c t  p o s s ib le  a ll

a lo n g , i f  d istan t, an d  e x t r e m e ly  im p r o b a b le .  O n e  o f  tin·, v ir tu e s  o f

th is  w a y  o f  th in k in g  o f  p o ss ib ility  is  th a t i t  jo in s  fo rc e s  w ith
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p r o b a b il ity , th u s  p e rm it t in g  u s  t o  t r a d e  in  fla t a ll-o r -n o th in g  c la im s 

a b o u t  p o s s ib i l i ty  fo r  c la im s  a b o u t  r e la t iv e  d is ta n c e  . . .  A s  w e  saw  

in  o u r  e x p lo r a t io n  o f  th e  L ib r a r y  o i  B a b e l , i t  d o e s n ’ t  m a k e  m u c h  

d if fe re n c e  w h at o u r  v e r d ic t  is a b o u t  w h e th e r  it is ‘p o s s ib le  in 

p r in c ip le ' t o  lin d  s o m e  p a r t ic u la r  v o lu m e  in  th a t  V a st  s p a c e .  W h a t 

m a t te r s  is what, i s  p ra c tic a lly  p o s s ib le . (D e n n e t t  1 9 9 5 : I 19)

It is  h e re  th a t  th e  p r in c ip le  o l ‘p o s s ib i l i ty ’ b e c o m e s  c le a r ly  a b su rd . 

T h e r e  is  n o  d o u b t  th a t e v e ry th in g  th a t w il l  b e  w r it t e n  in  th e  E n g lish  

lan g u a g e  is  c o n ta in e d  in th e  in fin ite  c o m b in a t io n s  o f  th e  le t te r s  of th e  

a lp h a b e t, b u t  th is  t e l ls  u s  v e r y  l it t le  a b o u t  e ith e r  m e a n in g  o r  c o m p o s 

it io n . T o  sa y  th a t ‘ t i g e r s ’ w e r e  a  p o s s ib i l i ty  b e fo r e  th e y  e v o lv e d  is  as 

m ean in g fu l a s  s ta t in g  th a t s o m e d a y  th e  w o r ld  w ill b e  p o p u la te d  b y  

B o b le t s  a n d  S p in gs .

N o t  o n ly  is  D e n n e t t ’ s  id e a  o l p r o b a b il ity  m e a n in g le s s  in th is r e g a r d ,  

b u t  h is c o n c e p t io n  o f  p o s s ib i l i ty  h id e s  s o m e  fa ir ly  e x tr a v a g a n t  e p is te m o -  

lo g ic a l  a s su m p tio n s . B e rg so n  p r o v id e s  a  p o w e r fu l  c r it iq u e  o l th e  id ea  

o f  p o s s ib i li ty  in  l iis  e s s a y  ‘T h e  P o ss ib le  a n d  th e  R e a l ’ . In th is  t e x t  he 

a r g u e s  that i t  is  o n ly  ‘ w ith  h in d s ig h t ’ th a t th e  ‘p o s s ib le '  can  b e  sa id  to  

c o n ic  in to  e x is te n c e . F o r  e x a m p le , i t  is  o n ly  u n d e r  th e  p r e su p p o s i t io n  

th a t t ig e r s  ‘e x i s t ’ th a t th e y  a re  c o n c e iv a b ly  p o s s ib le .  W h e r e a s  th e  id e a  

th a t a  t ig e r  p r e  e x i s t s  its  a c tu a l e m e r g e n c e , s im p ly  o v e r la y s  th e  a b s tr a c t  

c la s s  th ro u g h  w h ic h  w e  d e n o te  i t  o n to  its  p r e c e d in g  h is to ry . F r o m  this 

p e r s p e c t iv e , a s  B e r g so n  s a y s , i t  is  th e  a c tu a l w h ic h  ‘c r e a t e s ' i t s  o w n  

p o ss ib ility :

U n d e r ly in g  th e  d o c tr in e s  w h ich  d is r e g a r d  th e  rad ica l n o v e lty  o f  each  

m o m e n t  o f  e v o lu t io n  th e re  a r e  m a n y  m isu n d e rs ta n d in g s , m an y  

e r r o r s .  B u t  th e re  is  e sp e c ia l ly  th e  id e a  th a t  d ie  p o s s ib le  i s  less d ian  

th e  r e a l ,  a n d  d ia t ,  fo r  th is  r e a s o n , th e  p o s s ib i l i ty  o f  th in g s  p r e c e d e s  

th e ir  e x i s t e n c e . T h e y  w o u ld  b e  c a p a b le  o l  r e p r e se n ta t io n  b e fo r e 

h a n d ; th e y  c o u ld  b e  th o u g h t  o f  b e fo r e  b e in g  r e a l iz e d . But. it. is  th e  

r e v e r s e  th a t is  t r u e . I f  w e  leav e  a s id e  c lo s e d  sy s te m s , s u b je c te d  to  

p u r e ly  m a th e m a tic a l  la w s , iso la b lc  b e c a u se  d u r a t io n  d o e s  n o t  a c t  o n  

th e m  . . . w e  find  d ie r c  i s  m o r e  a n d  n o t  le s s  in  d ie  p o s s ib i li ty  o f  

e a c h  o f  th e  su c c e s s iv e  s ta te s  th an  in th e ir  re a lity . F o r  th e  p o s s ib le  is 

o n ly  th e  re a l  w ith  th e  a d d it io n  o f  an  a c t  o f  m in d  w h ich  th r o w s  its
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im a g e  b a c k  in to  th e  p a s t ,  o n c e  it h as  b e e n  e n a c te d . (B e r g s o n  1 9 9 2 : 

9 9 - 1 0 0 )

A s  B e r g so n  a r g u e s ,  th e  id e a  im p o s s ib i l i ty  is  im p lic it ly  ta u to lo g ic a l :  i t  is 

o n ly  o n c e  so m e th in g  h as  c o m e  in to  b e in g  th a t w e  can  e v e r  s a y  th a t it 

i s  ‘p o s s ib le ’ . F o r  th is  r e a s o n , p o ss ib ility  d o e s  n o t  ‘p r e c e d e ’ a c tu a lity , it 

is  a  p u r e ly  retrospective p r o je c t io n  o f  h is to r y  d e te r m in e d  o n c e  a 

‘p o s s ib i l i ty ' a p p e a r s .  M o r e o v e r ,  th e  d o m a in  o f  p o s s ib i l i t ie s  w il l  a lw a y s  

c o n st itu te  a  c lo s e d  s y s te m , fo r  p o s s ib i l i ty  c a n  o n ly  d e s ig n a te  v a r ia t io n s  

o f  w h at a lre a d y  i s .  S im ila r ly , th e  b e l ie !  th at p o s s ib i li ty  p r e - e x is t s  

a c tu a lity  in  s o m e  e m p y re a l  d e s ig n  s p a c e  is  th e  u lt im a te  e x p r e s s io n  o l 

th e  sp a t ia liz a t io n  o f  t im e . It i s  o n ly  f r o m  th e  p o in t  o f  v iew  o f  the 

in te l le c t  th a t t im e  is  c o n s id e r e d  a s  a n  extended s e r ie s  o f  m a te r ia l  

c o n fig u ra t io n s . D e n n e t t ’ s  u n iv e rsa l lib ra ry  ta k e s  th is a  s te p  fu r th e r , 

c o m b in in g  an  e s se n t ia lly  E p ic u re a n  o n to lo g y ' o f  a  fin ite  n u m b e r  o f  u n its 

w ith  a  p u r e ly  id e a lis t  n o t io n  o f  e te r n ity . T h e  e n d  r e su lt ,  th e  g lib  

v a r ia tio n  o f  th e  id e a  th a t ‘an y th in g  i s  p o s s ib l e ' ,  a m o u n ts  t o  a  Hat d en ia l 

o f  D a r w in 's  b a s ic  in tu it io n  th a t fo r m s  a re  created .

It is  fo r  th is  r e a s o n  th a t B e r g so n  fin d s n o  o n to lo g ic a l  d if fe re n c e  

b e tw e e n  m e c h a n ism  an d  fin a lism : b o th  a s su m e  th a t  u lt im a te ly  ‘ a ll is*
g iv e n ’ . F in a lism  m a y  u n d e r sta n d  r e a l ity  a s  p r e - e x is t in g  in  th e  fo r m  o f  

so m e  tran scen d e n t, in te l le c t ,  b u t  e q u a lly  m e c h a n ism  c o n s id e r s  th a t all 

is  g iv e n  in  th e  r e a lm  o f  in fin ite  p o s s ib i l i ty . A s D e le u z e  w r i t e s  in 

Bergson ism :

T h is  is  th e  c o n sta n t  th e m e  o f  B e r g so n ism  f r o m  d ie  o u t s e t :  th e  

c o n fu s io n  o f  sp a c e  a n d  t im e , th e  a ss im ila t io n  o l  t im e  in to  s p a c e , 

m a k e  u s  th in k  th a t d ie  w h o le  i s  g iv e n , even  i f  o n ly  in p r in c ip le , 

e v e n  i f  o n ly  in  th e  e y e s  o f  G o d . A n d  th is  i s  th e  m is ta k e  th a t is 

c o m m o n  t o  m e c h a n ism  a n d  t o  f in a lism . T h e  fo r m e r  a s su m e s  th at 

e v e ry th in g  is  c a lc u la b le  in  t e n n s  o f  a  p r o g r a m : in  a n y  e v e n t , t im e  is 

o n ly  th e re  n o w  as a  s c r e e n  th at h id e s  th e  e te r n a l  f r o m  u s ,  o r  th at 

s h o w s  u s  su c c e s s iv e ly  w h a t a  G o d  o r  su p e rh u m a n  in te llig e n c e  w o u ld  

s e c  in  a  single, g la n c e . { D e le u z e  1 9 9 1 : 104)

‘ In fin ite  p o s s ib i l i ty ’ is  as m u c h  a  th e o lo g ic a l  n o t io n  a s  p r e d e te r m in e d  

fin a lity . T h is  le a v e s  D e n n e t t  c le a r ly  s ta n d in g  on  th e  s a m e  g r o u n d  as
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(h e  ‘c r e a t io n is t s ’ h e  s o  v e h e m e n tly  o p p o s e s .  A s m u c h  a s  th e  c re a t io n is t s  

w ish  to  a tt r ib u te  e v o lu t io n  t o  th e  m in d  o f  G o d , D e n n e t t  p e r c e iv e s  th at 

th e re  is n o th in g  w h ic h  e sc a p e s  th e  m in d  o i m an .

B e r g so n ’ s c r it iq u e  o f  n e o - D a r w in ism  d o e s  n o t  d ir e c t ly  q u e s t io n  its 

b a s ic  fr a m e w o r k  o f  n a tu ra l  s e le c t io n  a n d  g e n e t ic  v a r ia t io n ; h is  p r im a ry  

a im  is  t o  r e v e a l  th a t  i t  is  n o t  th e  w h o le  s to r y . T o  d e m o n st r a te  th is , he 

p o in ts  o u t  th a t in a s su m in g  th at ‘ a ll i s  g iv e n ’ in  th e  su m  o f  p o ss ib le  

m a te r ia l  c o n fig u r a t io n s , m a te r ia l ism  in e v ita b ly  s tu m b le s  u p o n  th e  p r o b 

lem  o f  th e  ‘ w h o le ’ . T h is  is  c le a r ly  th e  c a se  w ith  D e n n e t t 's  c o n c e p t io n  

o f  g e n e t ic  ‘p o s s ib i l i ty ’ . F o r  in  t e r m s  o f  th e  b r o a d  o n to lo g ic a l  p ic tu r e , 

th e  ‘u n iv e r sa l  l ib r a r y ’ m e ta p h o r  ru n s  in to  th e  p r o b le m  o f  th e  ‘ s e t  o f  

a ll  s e t s ' .  It is  o n ly  f r o m  th e  p o in t  o f  view * o f  a  g o d l ik e  o b se r v e r  th a t 

su c h  a  to ta li ty  a s  th e  ‘ s e t  o f  a ll  s e t s ’ o f  p o s s ib le  g e n e t ic  c o n fig u ra tio n s  

c a n  b e  c o n c e iv e d . T h is , as C a n to r  in tu ite d  a t  th e  o r ig in s  o f  s e t  th e o ry , 

le a d s  t o  th e  p a r a d o x  o f  G o d  b e in g  a  m e m b e r  o f  th e  s e t  o r  n o t .

In t e r m s  o f  s e t s ,  b o th  in s ta n t  a n d  e te r n ity  a r e  e s se n t ia lly  th e  sa m e . 

B o th  th e  e le m e n ts  o f  a  s e t  a n d  th e  s e t  o f  a ll  e le m e n ts  can  o n ly  b e  

c o n c e iv e d  o u ts id e  o f  t im e . W h a t th is m e a n s  fo r  b io lo g y  is  th a t th e re  is 

n o  o n to lo g ic a l  d if fe re n c e  b e t w e e n  c o n c e iv in g  o f  an  o rg a n ism  a s  a  su m  

o f  d is c r e te  g e n e s  an d  th e  id e a  o f  in fin ite  r e c o m b in a to r y  g e n e t ic  

p o s s ib i l i ty . W ith  th e  fo r m e r ,  th e  m a te r ia l  b o d y  is c o n c e iv e d  as e x is t in g  

in  a n  in s ta n t; w ith  th e  la t te r ,  p o ss ib ility  is  c o n s id e r e d  t o  e x i s t  fo r  all 

t im e , in  e te r n ity . T h e  v e r y  id e a  o f  an  i s o la te d  g e n e t ic  s ta te  can  o n ly  

b e  c o n c e iv e d  f r o m  th e  p o in t  o f  v ie w  o f  w h at B e r g so n  te r m s  ‘p u re  

p e r c e p t io n '.  T h e  v e r y  a c t  o f  d e te r m in in g  a  d is c r e te  e le m e n t  iso la te s  it 

f r o m  te m p o r a l  c o n tin u ity . T h e  u lt im a te  o b je c t iv e  p o in t  o f  v iew  

a s su m e d  in  D e n n e t t 's  c o n c e p t io n  o f  p o s s ib i l i ty  ta k e s  d ie  id e a  o f  p u re  

p e r c e p t io n  to  i t s  in fin ite  e x t r e m e .

In  M au er an d  Memory, B e r g so n  p o in ts  o u t  th a t ‘p u r e  p e r c e p t io n ’ , th e  

‘ c o in c id e n c e  o f  p e rc e p t io n  w ith  th e  o b je c t  p e r c e iv e d , e x i s t s  in  th e o ry  

r a th e r  th an  in  fa c t ’ (B e r g s o n  1 9 9 1 : 6 6 ) .  T h e  id e a  o f  a  d is c r e te  e lem en t, 

b y  n a tu re  in v o lv e s  i t  b e in g  iso la te d  f r o m  th e  c o n tin u ity  o f  t im e , b u t  

th e  'p r e s e n t ' in  w h ic h  an  e le m e n t , o r  a  ‘u n it ’ , c o u ld  b e  iso la te d  is  

a lw a y s  p a ss in g , i t  n e v e r  ' i s ' .  F r o m  th is  p e r s p e c t iv e , th e  p a r a d o x  o f  

se lf- re fe re n tia l ity  w h ich  e m e r g e s  w ith  th e  s e t  o f  a ll  s e t s  a p p lie s  t o  an y  

‘ s e t ’ . T h e  b o d y  a s  th e  u lt im a te  u n it , o r  th e  g e n e  as th e  fu n d a m e n ta l 

c o m p o n e n t  o f  e v o lu t io n , c a n  o n ly  b e  m a in ta in e d  w h en  in te ra c t io n  is
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fo r e c lo s e d . T h e  r e d u c t io n  o f  an  o rg a n ism  t o  th e  se t  o f  its  g e n e s ,  as 

m u c h  a s  th e  r é d u c t io n  o f  o n to lo g y  t o  th e  s e t  o f  p o s s ib i l i t ie s ,  can  o n ly  

b e  c o n s id e r e d  a t  th e  e x p e n se  o f  d u r a t io n . In Creative Evolution  B e r g so n  

re v e a ls  th e  n e o -D a rw in ia n  c o n c e p t io n  o f  e v o lu t io n  t o  b e  c o n c e iv e d  in 

th e  a b se n c e  o f  l ife . In  o r d e r  t o  a p p re h e n d  e v o lu t io n  as a  l iv in g  p r o c e s s  

i t  m u s t  b e  a p p ro a c h e d  fro m  th e  p o in t  o l  v ie w  o f  c o n tin u ity .

O R G A N I S M  A N D  M A C H I N E

In D arw in 's D angerous Id ea , D e n n e t t  r e d u c e s  th e  c o n tin u ity  o f  e v o lu t io n  

t o  th e  d u a l a lg o r ith m ic  p r o c e s se s  o f  n a tu ra l s e le c t io n  an d  g e n e t ic  

d e te r m in a t io n . In c o m p a r in g  e v o lu t io n  t o  th e  u n fo ld in g  o f  a lg o r ith m s , 

h e  a s su m e s  th a t a  o n e  - o n e  c o r r e s p o n d e n c e  e x is t s  b e tw e e n  m e c h a n ism  

a n d  p r o c e s s .  T o  a r t ic u la te  th is , D e n n e t t  e q u a te s  d ie  g e n e t ic  c o d e  in 

g e n e r a l  w ith  th e  T u r in g  M ach in e  a n d  lik e n s p a r t ic u la r  g e n e tic  c o d e s  to  

a lg o r ith m s  e n c o d in g  sp e c if ic  fo r m s . H e  th e n  e x t e n d s  th e  ‘ L ib r a r y  o f  

M e n d e l' m e ta p h o r  t o  w h a t h e  te r m s  th e  'L ib r a r y  o f  T o s h ib a ’ (D e n n e t t  

1 9 9 5 : 4 3 7 ) .  A s  th e  T u r in g  M ach in e  i s  ab le  t o  e n c o d e  an y  m e c h a n is t ic  

p r o c e s s ,  th e  ‘ L ib ra ry  o f  T o s h ib a ’ c o r r e s p o n d s  t o  th e  in fin ite  s e t  o f  

p o te n t ia l  a lg o r i th m s . F u r th e r  t o  th is , D e n n e t t  c o m p a r e s  n a tu ra l  s e le c 

tio n  to  a  b lin d  a lg o r ith m  o f  se le c t io n  w h ich  s i lt s  th ro u g h  th e  sp a c e  o f  

r a n d o m ly  v a ry in g  g e n e t ic  c o d e s  s e le c t in g  th e  f i t te s t  o r  th e  m o s t  

fu n c tio n a l:

H e r e ,  th e n , is  D a r w in ’s  d a n g e r o u s  id e a : th e  a lg o r ith m ic  le v e l is th e  

le v e l  th a t b e s t  a c c o u n ts  f o r  th e  s p e e d  o f  the. a n te lo p e , th e  w in g  o l 

th e  e a g le ,  th e  sh a p e  o f  th e  o r c h id , th e  d iv e r s ity  o f  th e  s p e c ie s ,  and 

all th e  o th e r  o c c a s io n s  fo r  w o n d e r  in  th e  w o r ld  o f  n a tu re  . . .  N o  

m a t te r  h o w  im p r e ss iv e  th e  p r o d u c t s  o f  an  a lg o r i th m , th e  u n d e r ly in g  

p r o c e s s  a lw a y s  c o n s is ts  o f  n o th in g  b u t  a  s e t  o f  in d iv id u a lly  m in d le ss  

s te p s  su c c e e d in g  e a c h  o th e r  w ith o u t  th e  h e lp  o f  in te llig e n t s u p e r v i

s io n ; th e y  a r e  ‘a u to m a t ic ’  b y  d e fin it io n : th e  w o r k in g s  o f  an  a u to m a 

to n . (D e n n e t t  1 9 9 5 :  5 9 )

T h e  a lg o r ith m ic  u n iv e r se  m a y  p r o c e e d  w ith o u t  th e  h e lp  o f  ‘ in te llig e n t 

su p e r v is io n ',  b u t  i t  c o u ld  n o t h av e  a r is e n  w ith o u t  it .  If the. ‘ in te l le c t ’ 

i s  th e  ‘m e c h a n ism ’ o f  th o u g h t , D a rw in ism  p r e s e n ts  a n o th e r  c a se  o f  the

7 7



P H I L O S O P H Y  I N  T H F  A  O  F  O F  S C I F N C F  A N D  C A P I T A L

in te l le c t  f in d in g  i t s e l f  again  in th in g s . A s  w ith  m e c h a n ism  in  g e n e r a l ,  

an  a lg o r ith m  i s ,  in  th e  m o s t  b a s ic  se n se  as D e n n e t t  d e sc r ib e s  it , 

g o v e r n e d  b y  'in d iv id u a l  s t e p s ’ : i t  is a  s te p - b v - s le p  p r o c e s s .  A n y  s te p -  

b y - s te p  p r o c e s s  c a n  b e  d e sc r ib e d  b y  a  T u r in g  M a c h in e , h e n c e  n eo - 

D a r w in is m , a s  D e n n e t t  in te r p r e t s  it ,  is  p u re ly  m e c h a n ic a l. T h e  

e v o lu t io n a r y  p r o c e s s  is  th e  s u m  o f  d is c r e te  g e n e t ic  c o d e s ,  to g e th e r  

w ith  th e  a lg o r ith m ic  p r o c e s s  o f  s e le c t io n  w h ic h  d e te r m in e s  th e ir  

su r v iv a l. H e n c e  th e  c o n c lu s io n  that n a tu ra l s e le c t io n  is  a  b lin d  ‘a rtific ia l 

in te l l ig e n c e '.

T h e  T u r in g  M ach in e  r e p r e se n ts  a  m o d e l o f  th e  re ile c t iv e  th o u gh t 

p r o c e s s  w 'h ich , in  tu r n , d e fin e s  th e  g e n e r a l  p r in c ip le s  o f  th e  wro r k  o f  a 

‘ c o m p u te r ’ . A s a  g e n e ra l iz e d  a c c o u n t  o f  an y  d is c r e te  s ta te  p r o c e s s ,  th e  

T u r in g  M ac h in e  i s  sy n o n y m o u s  w ith  w h a t B e r g so n  d e fin e d  as th e  

in te l le c t . A s  a ll  in te l le c tu a l  m e th o d s  a re  e s se n t ia lly  s te p -b y - s te p  p r o 

c e s s e s ,  th e y  a re  fu n d a m e n ta lly  in c o m m e n su r a te  w 'ith  th e  c o n tin u ity  of 

b o th  th e  l iv in g  b o d y  an d  th e  th in k in g  m in d . B e c a u se  l i fe ,  th o u g h t an d  

e v o lu t io n  a r e  c o n tin u o u s , i t  i s  im p o s s ib le  t o  w h o lly  iso la te  a  's t e p ’ 

f r o m  th e  m o v e m e n t  o f  th e  w h o le .  A  s te p  can  o n ly  b e  i s o la te d  on ce  

d u ra t io n  h a s  ‘p a s s e d ’ . T h e r e f o r e ,  i t  is  o n ly  o n c e  so m e th in g  h as  c o m e  

in to  a c tu a lity , o r  a  p r o c e s s  b e e n  c o m p le t e d ,  that. it. c a n  b e  a b s tr a c te d  

f r o m  th e  w h o le  a n d  r e p la y e d  in  a n  a lg o r ith m ic  m a im e r . F u r th e r m o r e , 

a  m e c h a n ic a l o r  a lg o r ith m ic  p r o c e s s  m u s t  a d o p t  a  fu n d a m e n ta l in fo r 

m a t io n a l u n it. T h e  a lg o r i th m ic  m o d e ll in g  o l  a d y n a m ic a l p r o c e s s  w'ill 

th en  c o n s is t  in  d e te r m in in g  in v ar ian t r e la t io n s  b e tw e e n  s e le c te d  u n its : 

th a t i s ,  th e  a lg o r ith m  w ill p e r fo r m  a  p r e d e te r m in e d  o p e r a t io n .  A s th e  

a u th o r s  o f  Lam arck’s  S ig n a tare  p o in t  o u t ,  c o m p u te r - b a se d  m o d e ls  o i 

n a tu ra l  s e le c t io n  u lt im a te ly  d e p e n d  u p o n  th e  p r e s e t t in g  o f  se le c tio n  

c r it e r ia  an d  th e  a lg o r i th m ic  r u le s  fo r  th e  d e s ir e d  resu lt. ( S t e e le  et a l .  

1 9 9 8 :  2 2 0 ) .  T h e  v e r y  c o n c e p t io n  o f  an  a lg o r i th m ic  p r o c e s s  c a n n o t 

p r o c e e d  w ith o u t  th is  ‘d iv in e  in te r v e n t io n '.  T h e  s im p le  c h o ic e  o f  u n it 

d e te r m in e s  a  r a n g e  o f  a p p lic a b ility  a n d  th e  n e g a t io n  o f  ‘ e x te r n a l ’ 

in flu e n c e s . In th is  se n se , a ll  a lg o r ith m ic  p r o c e s s e s  are. ‘ H a m ilto n ia n ’ , 

t o  w h ic h  c o m p lic a t io n s  c a n  o n ly  b e  a d d e d . B u t  in  e v o lu t io n a ry  

p r o c e s s e s ,  a s  B e r g so n  a r g u e s ,  su c h  a b s tra c t io n  c a n n o t  b e  a ssu m e d :

I f  sc ie n c e  d o e s  n o t  g o  t o  th e  e n d  a n d  iso la te  c o m p le t e ly ,  i t  is  fo r

th e  c o n v e n ie n c e  o f  s tu d y ; i t  is  u n d e r s to o d  th at th e  s o -c a l le d  i s o la te d
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sy s te m  r e m a in s  s u b je c t  t o  c e r ta in  e x t e r n a l  in flu e n c e s . S c ie n c e  m ere ly  

le a v e s  th e se  a lo n e , e ith e r  b e c a u se  i t  f in d s  th e m  s lig h t e n o u g h  t o  b e  

n e g lig ib le , o r  b e c a u se  i t  in te n d s  t o  ta k e  th e m  in to  a c c o u n t  la t e r  on . 

It i s  n o n e  th e  le s s  tru e  th at th e se  in flu e n c e s  a r e  so  m a n y  th re ad s  

w h ich  b in d  u p  th e  s y s te m  t o  a n o th e r  m o r e  e x te n s iv e , a n d  t o  th is  a 

th ird  w h ic h  in c lu d e s  b o th , an d  so  o n  . . . (B e r g s o n  1 9 8 3 :  1 0 —1 1 )

A s  B e rg so n  p o in ts  o u t  in  M atter a n d  M emory, th e  e x is te n c e  o f  

g ra v ita t io n a l an d  e le c tr o m a g n e t ic  fie ld s  p r e c lu d e s  th e  c o m p le te  iso l

a tio n  o f  a n y  p h y sic a l en tity . W ith  o rg a n ic  fo r m s  a n d  th e  c o m p le x  

in te r d e p e n d e n c e  o f  s p e c ie s  in  a n d  w ith  th e  e n v ir o n m e n t, th e  c o n tin u ity  

o f  r e la t io n s  b e c o m e s  in c re a sin g ly  p r o n o u n c e d . T h is  c o m p r o m is e s  th e  

id e a  th a t th e  e v o lu t io n a ry  p r o c e s s  i s  g o v e r n e d  b y  a  d is c r e te  s e r ie s  o f  

m e c h a n ism s. T h e  c o n tin u ity  o f  r e la t io n s  r e n d e r s  th e  a lg o r ith m ic  n a tu re  

o f  th e  in te llect, in c o m p a t ib le  w ith  th e  d u r a t io n  o f  p r o c e s s .

D e n n e t t  p r e s u m e s  th a t th e  m e c h a n ism  o f  th o u g h t a n d  p h y sica l 

d y n a m ic s  a r e  th e  sa m e  tilin g . I t  is  f o r  th is  r e a so n  th a t iri h is  a lg o r ith m ic  

p ic tu r e  o f  th e  u n iv e r se ,  n o n e  o f  th e  c o m p lic a t io n s  that, a r is e  fro m  th e 

c o n tin u ity  o i  b o th  re la tio n s  a n d  t im e  a re  a d d r e s se d . T h e  g e n e tic  fu tu re  

o f  an  o rg a n ism  is  a s su m e d  t o  b e  p r e d e te r m in e d  at. c o n c e p t io n  an d  the 

fu n c tio n  o f  e a c h  g e n e  is  c o n s id e r e d  t o  b e  iso la b le  in  t im e .  T h is  

o b v io u s ly  c o n tr a d ic t s  th e  e m p ir ic a l  fa c t  th a t a  g e n e t ic  s ta te  c a n n o t b e  

d iv o r c e d  f r o m  th e  c o n tin u ity  o f  th e  o rg a n ism  a s  a  l iv in g  e n tity . I lie  

fa c t  th a t th e  life  o f  an  o r g a n ism  ca n n o t b e  d iv id e d  m e a n s  th a t th e  g en e  

o r  an y  o th e r  u n it  c a n n o t b e  c o n s id e r e d  in  c o m p le te  iso la t io n . As 

K a m p is  am i C 'sänyi p o in t  out :

. . .  a  g e n e  a n d  a  g e n o m e  a re  interdependent s o  that th e  g e n e s  

m utually presuppose e a c h  o th e r : th e  fu n c t io n a l  e f fe c t  o i  e a c h  g en e  

m a k e s  its  w a y  th ro u g h  c o n d it io n s  se t  b y  th e  o th e r s ,  w h ich  c o n 

d it io n s , in tu r n , r e s t  u p o n  c o n d it io n s  s e t  b y  d ie  g e n e  in  q u e s t io n . 

(K a m p is  a n d  C sa n y i 19 9 0 :  3 8 8 )

A  circulus vitiosus a r ise s  f r o m  th is  in te r d e p e n d e n c e  w h ic h  le a d s  a t  o n c e  

to  th e  q u e s t io n s  o f  t im e  a n d  in d iv id u a t io n . In  th e  c o n tin u ity  o f  

d e v e lo p m e n t  in  w h ich  th e  g e n e t ic  m a te r ia l  is  u n fo ld e d , n o t  o n ly  d o  

th e  g e n e s  m u tu a lly  p r e s u p p o se  o n e  a n o th e r , th e  g e n o m e  c a n n o t b e
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c o n s id e r e d  d is t in c t  f r o m  th e  c y to p la s m  n o r  f r o m  th e  p r o d u c t io n  o f  

p r o te in s ,  c e lls  a n d  so  o n . T h e  iso la t io n  o f  th e  g e n e s  f r o m  th e  so m a  

a n d  th e  s o m a  f r o m  th e  e n v ir o n m e n t can  o n ly  ta k e  p la c e  in  ‘ th o u g h t ’ . 

H o w e v e r , in  th e  c o n tin u ity  o f  d u r a t io n , th e  r e la t io n  b e t w e e n  g e n o m e , 

c y to p la sm  a n d  p r o te in s  c a n n o t b e  c o n s id e r e d  e ith e r  in iso la t io n  o r  as 

‘ s u c c e s s iv e ’ . F u r th e r m o r e , in  d u ra t io n  th e  in d iv id u a l c a n n o t b e  iso la te d  

f r o m  it s  e n v iro n m e n t.

F r o m  th is  p e r s p e c t iv e , in  t e r m s  o f  n a tu ra l s e le c t io n , i f  th e re  i s  an 

a lg o r i th m  d e te r m in in g  w h a t  i t  is  t o  b e  — sa y  a  fit r a b b it  — th e n  an 

im p r o v e m e n t  in  w h a t m a k e s  a  r a b b it  fit n e c e s s ita te s  a  c h a n g e  in  th e  

a lg o r ith m  o f  w h at i t  m e a n s  fo r  a  fo x  t o  b e  fit . T h is  is  th e  b a s is  o f  th e  

‘R e d  Q u e e n ’ h y p o th e s is  o f  ‘ c o e v o lu t io n ’ . F ie r e  a n  im p r o v e m e n t  in 

o n e  sp e c ie s  i s  c o n s id e r e d  t o  a m o u n t t o  a  lo s s  fo r  i t s  n e ig h b o u rs  in  th e  

fo o d -c h a in  w h o  m u s t  th e m se lv e s  a d a p t  t o  b a lan c e  th e  b o o k s .  A ssu m in g  

th a t a  d e g r e e  o f  c o e v o lu t io n  o f  th is  ty p e  i s  o p e r a t iv e  (a s  m u s t  b e  th e  

c a s e ,  as i t  w o u ld  b e  o d d  to  th in k  th e re  is  an  a lg o r ith m  fo r  ‘ f o x ’ w h ich  

c o u ld  b e  a c tu a liz e d  in  th e  a b se n c e  o f  p r e y )  th e  sa m e  a r c  u lus vitiosus 

r e tu r n s .  T h a t  is , i f  in c r e a se d  f i tn e s s  is  ‘ s u c c e s s iv e ’ th e n  th e r e  m u s t  b e  

a n  o r ig in a ry  im p r o v e m e n t  w h ich  se ts  th e  m o v e m e n t g o in g . In n eo - 

D a rw in ism  th e  circulus vitiosus e m e r g e s  w h e re  p h y lc t ic  d ia c h ro n y  an d  

se le c t iv e  sy n ch ro n y  m e r g e .

I t  is  a t  th is  p o in t  th a t  th e  q u e s t io n  o f  im m a n e n c e  m u s t  be 

c o n s id e r e d , fo r  in  th e  c o n tin u ity  o f  d u ra tio n  sy n c h ro n y  an d  d ia c h ro n y  

c a n n o t  b e  d is t in g u ish e d . F o r  e x a m p le ,  i f  th e r e  is  a  v a r ia t io n  in  th e  

s t r u c tu r e  o f  th e  e y e  th is  v a r ia tio n  m u s t  b e  ‘c o r r e la t e d ’  in c o m p le m e n 

ta r y  c h an g e s  in  th e  e n t ir e  o r g a n ism  in  o r d e r  th a t th e  o r g a n  c o n tin u e s  

t o  fu n c t io n . A d d e d  t o  th is ,  K a m p is  p r o p o s e s  th a t  th e  e m e r g e n c e  o f  

n e w  fu n c tio n s  in  th e  e n v iro n m e n t m e a n s  th a t th e  e n v ir o n m e n t a s  a 

w h o le  n e e d s  t o  a d ju s t  i t s e l f :  ‘W e  h av e  c o e v o lu t io n  th a t p r o c e e d s  n o t 

b e c a u se  b e t te r  h a re s  r e q u ir e  b e t te r  f o x e s  b u t  b e c a u se  c a n d id a te s  fo r  

n e w  sp e c ie s  m ak e  th e  sy ste m  “re - th in k "  w h a t i s  a  h a re , a n d  w h a t is  a 

f o x ’  (K a m p is  1 9 9 3 :  1 3 6 ) .  A c c o r d in g ly , th e  im a g e  o f  e v o lu t io n  a s  th e  

tr a n s fo rm in g  re la t io n s  b e tw e e n  s ta t ic  u n its  m u s t  b e  a b a n d o n e d , a s  in  

t im e  th e  u n its  a r e  c o n sta n t ly  c h a n g in g . F u r th e r  t o  th is , as d u ra t io n  is 

a b so lu te ly  c o n t in u o u s , p r o c e s se s  c a n n o t  b e  w h o lly  ‘a lg o r i th m ic ’ fo r  w e 

c a n n o t  c o n c e iv e  o f  a  ‘ su c c e s s io n ’ o f  s t e p s .  T h e  b o d y  m a y  b e  r e g a r d e d  

a s  a  m u lt ip l ic ity  o f  ‘ m e c h a n ism s ’ ,  b u t  o n ly  a t th e  e x p e n se  o f  its

8 0



E V O L U T I O N  P A S T  A N D  P B E 8 Î N '

d u r a t io n . T h a t  is , d ie  e v o lu t io n a r y  p r o c e s s  a s  D e n n e t t  d e sc r ib e s  i t  is 

u t te r ly  d e v o id  o f  ‘ l i f e ’ . T h e  e n t ir e  t e x t  o f  D arw in1 s  D angerous Idea  is  a 

th e o r e t ic a l  a v o id a n c c  o f  d ie  id e a  th a t e v o lu t io n  m ig h t a p p ly  t o  liv in g  

o r g a n is m s . T h e  d iff ic u lty  th a t e v o lu t io n  as an  e n d u r in g  p r o c e s s  p re se n ts  

t o  th o u g h t is  th a t th e  in te g r a t io n  o f  th e  m u lt ip l ic ity  o f  m e c h a n ism s  is 

n o t i t s e l f  ‘m e c h a n ic a l ’ . Q u ite  s im p ly , th e  c o n tin u ity  o f  c h a n g e  c a n n o t 

b e  r e d u c e d  t o  a  s e r ie s  o f  s t e p s .  F o r  th is  r e a s o n ,  B e r g so n  d é c la r é s  th at 

‘ th e  in te l le c t  i s  n o t  m a d e  t o  th in k  evolution' (B e r g s o n  1 9 8 3 :  1 6 3 ) .  I t  is 

an  u n d e n ia b le  fa c t  d ia t  e v o lu t io n  c a n  o n ly  ta k e  p la c e  in  th e  continuity  

o f  l i ie . In  o r d e r  t o  d is c e r n  th e  c o n tin u ity  o f  e v o lu t io n  w e  m u s t  

c o n s id e r  th at w h ich  l ie s  b e y o n d  th e  p u r e ly  m e c h a n ic a l . B e rg so n  

d e sc r ib e s  th is  p a ra d o x ic a l  r e la t io n  b e tw e e n  m e c h a n ism  a n d  c o n tin u ity  

in te r m s  o f  th e  fu n c tio n  o t  th e  e v e :

T h e  e y e  is  c o m p o s e d  o f  d is t in c t  p a r ts ,  su ch  a s  th e  s c le r o t ic ,  th e  

c o r n e a , th e  r e t in a , th e  c ry sta llin e  le n s , e t c .  In e a c h  o f  th e se  p a r ts  

th e  d e ta il  i s  in fin ite . T h e  r e t in a  a lo n e  c o m p r is e s  th re e  la y e r s  o f” 

n e r v o u s  e le m e n ts  — m u lt ip o la r  c e l l s ,  b ip o la r  c e l l s ,  v isu a l c e lls  — each  

o f  w h ic h  h as  its  in d iv id u a lity  a n d  i s  u n d o u b te d ly  a  v e r y  c o m p lic a te d  

o rg a n ism : so  c o m p l ic a t e d , in d e e d , is  th e  r e t in a l  m e m b ra n e  in  its  

in t im a te  s t r u c tu r e , th a t n o  s im p le  d e sc r ip t io n  c a n  g iv e  an  a d e q u a te  

id e a  o f  i t .  T h e  m e c h a n ism  o f  th e  e y e  is , in  s h o r t ,  c o m p o s e d  o f  an  

in fin ity  o f  m e c h a n ism s , a ll  o f  e x t r e m e  c o m p le x ity . Y e t  v isio n  is  on e  

s im p le  fa c t . (B e r g s o n  1 9 8 3 :  8 8 )

A lth o u g h  w e  can  d e c o m p o s e  th e  e y e  a s  a n  a p p a ra tu s  in to  an y  n u m b e r  

o f  c o m p o n e n t  p a r t s ,  w id i  e a c h  c o m p o n e n t  c o n st itu t in g  a  sp ec ific  

m a c h in e  o r  fu n c t io n , w e  w il l  n e v e r  r e c o m p o s e  ‘ s ig h t ’ a s  th e  to ta l i ty  o f  

m e c h a n ism s. S ig h t can  o n ly  b e  g iv e n  in  th e  c o n tin u o u s  in te g r a t io n  o f  

p a r ts .  B e r g s o n 's  p o s i t io n  h e r e  is  c lo se  to  th a t o f  L e ib n iz  in  the 

M onadology:

O n e  is  o b lig e d  t o  a d m it  th a t perception an d  w h a t  d e p e n d s  u p o n  i t  is 

inexplicable on m echanical princip les , th a t i s ,  b y  f ig u r e s  a n d  m o t io n s . 

In im a g in in g  th a t th e re  i s  a  m a c h in e  w h o se  c o n stru c t io n  w o u ld  

e n a b le  i t  t o  th in k , t o  s e n s e , t o  h a v e  p e r c e p t io n , o n e  c o u ld  c o n c e iv e  

i t  e n la r g e d  w h ile  r e ta in in g  th e  sa m e  p r o p o r t io n s ,  s o  th a t  o n e  c o u ld
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e n te r  in to  it ,  ju s t  lik e  in to  a  w in d m ill .  S u p p o s in g  th is ,  o n e  sh o u ld , 

w h en  v is it in g  w ith in  it ,  find  o n ly  p a r is  p u sh in g  ont* a n o th e r , an d  

n e v e r  an y th in g  b y  w h ic h  t o  e x p la in  a  p e r c e p t io n . T h u s  i t  i s  in  th e  

s im p le  s u b s ta n c e , a n d  n o t in th e  c o m p o s i te  o r  in  th e  m a c h in e , th at 

o n e  m u s t  lo o k  fo r  p e r c e p t io n .  (L e ib n iz  1 9 9 1 ;  8 3 , s e c t io n  17)

T h e  v is io n  w h ic h  B e r g so n  d e sc r ib e s  a s  'o n e  s im p le  f a c t ’ is  c o m p a ra b le  

t o  w h a t L e ib n iz  te r m s  th e  ‘ s im p le  s u b s ta n c e ’ . H o w e v e r , s in c e  th e  e y e  

c a n n o t b e  d iv o r c e d  fro m  th e  liv in g  b o d y , a n d  p e r c e p t io n  a ls o  in c lu d e s  

th e  th in g  p e r c e iv e d , ‘ s u b s ta n c e ’ m u s t  in e v ita b ly  b e  e x t e n d e d  to  

d u ra t io n  a s  a  w h o le .

In Creative Evolution  B e r g so n  iso la te s  th at w h ic h  is  ir r e d u c ib le  t o  th e  

s u m  o f  c o n st itu e n t  m e c h a n ism s  in o r d e r  t o  r e v e r s e  th e  m a te r ia l is t  

a s su m p tio n s  o f  n e o - D a r w in ism . In  th e  s a m e  se n se  th a t th e  ‘m e c h a n ism ’ 

o i  th e  e y e  d o e s  n o t  e x p la in  ‘ s ig h t ’ ,  g e n e t ic  d e v e lo p m e n t  in  i t s e lf  

c a n n o t b e  r e g a r d e d  a s  th e  c a u se  o f  th e  e y e . h i  th e  c o n tin u ity  o f  

d u ra t io n  th e  e m e r g e n c e  o f  th e  o r g a n  m u s t  in  s o m e  w a y  b e  im p lic a te d  

in th e  s im p le  a c t  o f  v is io n . B e r g so n  lo o k s  t o  th a t w h ich  is  ir r e d u c ib le  

t o  th e  m a te r ia l ity  o f  th e  o r g a n  in  o r d e r  t o  a c c o u n t  fo r  th e  a p p e a ra n c e  

o f  h o m o lo g o u s  o r g a n s  w ith in  a n d  b e tw e e n  ph yla .

In Creative Evolution  B e r g so n  w ish e s  t o  id e n tify  th a t w h ic h  e x is t s  o n ly  

in  th e  d u r a t io n  o f  life  in  o r d e r  t o  fu r th e r  a c c o u n t  fo r  th e  c o n tin u ity  o f  

th e  e v o lu t io n a r y  p r o c e s s .  S c ie n c e  o rd in a r ily  c o n c e iv e s  o f  d y n a m ic a l 

sy s te m s  a s  th e  ju x ta p o s i t io n  o f  s ta t ic  a to m ic  e le m e n ts . H o w e v e r , i t  is 

c o m m o n  k n o w le d g e  th a t d u r in g  d ie  l i fe t im e  o f  a n  o rg a n ism  its  ‘ a to m ic ’ 

c o m p o n e n t s  a r e  r e p la c e d  n u m e r o u s  t im e s  w ith o u t  th e  o rg a n ism  d is in 

te g r a t in g . D y n a m ic s  a n d  p r o c e s s  m u s t  in  th is  s e n se  b e  r e g a r d e d  a s  l ife . 

U lt im a te ly , e x is te n c e  is  n o  lo n g e r  r e d u c ib le  t o  a  s o l id  b o d y  c o m p o se d  

o f  d is t in c t  e le m e n ts  b u t  to  th e  c o n tin u ity  o f  p r o c e s s  w h ich  m a in ta in s  

b o d ie s  th ro u g h  th e  flu x  o f  th e ir  c o m p o n e n t s .  T h is  is  th e  m e tap h y sic a l 

b a s is  u p o n  w h ich  e v o lu t io n  m u s t  b e  th o u g h t . In  th e  in d iv is ib le  

c o n tin u ity  o f  d u r a t io n , n o  p r o c e s s  can  b e  r e d u c e d  t o  th e  in te ra c t io n s  

o f  s ta t ic  c o m p o n e n ts  w ith o u t  tr a n s fo r m in g  i t  in to  a  m e c h a n ism . A s 

B e rg so n  w r ite s :

T h a t  life  is  a  k in d  o f  m e c h a n ism  I c o rd ia lly  a g r e e . B u t  i s  i t  th e  

m e c h a n ism  o f  p a r t s  a r t if ic ia lly  i s o la te d  w ith in  th e  w h o le  o f  th e
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u n iv e r se , o r  is  i t  th e  m e c h a n ism  o f  th e  r e a l  w h o le ?  T h e  r e a l  w h o le  

m ig h t w e l l  \>e. w e  c o n c e iv e , an  in d iv is ib le  c o n tin u ity . (B e r g so n  

1 9 8 3 :  3 1 )

B e r g s o n 's  in tu it io n  o f  th e  m e c h a n is t ic  a s  o n ly  a  p o in t  o f  v ie w  o f  th e  

w h o le  is  e q u a lly  c a p tu r e d  in  D c le u z e ’ s  d is t in c t io n  b e tw e e n  m ec h an ism  

a n d  m ac liin ism  in  te r m s  o f  o p e n  a n d  c lo s e d  s e t s  (D e le u z e  1 9 8 6 :  5 9 ) . 

T h e  d if fe r e n c e  b e tw e e n  an  o p e n  s e t  a n d  a  c lo s e d  se t  is  th a t th e  la t te r  

is d e fin e d  p u r e ly  a s  an  a g g r e g a te  o f  p a r ts ,  w h ile  w ith  th e  fo r m e r  tin- 

w h o le  a n d  p a r t  a re  c o - d e te rm in e d . A n y  ‘p a r t ’ o f  a m e c h a n ism  m u st 

it s e lf  b e  c o n s id e r e d  t o  b e  a  m e c h a n ism  in  its  o w n  r ig h t, w h ile  any 

c h a n g e  in  o n e  p a r t  im p lic a te s  a ll  th e  o th e r s . T h e  c o n tin u o u s  d u ra tio n  

o f  th e  w h o le  is  w h a t D e le u z e  te r m s  th e  ‘ m a c h in ic ’ .  T h is  im p lic a t io n  o f  

th e  m o v e m e n t  o f  th e  w h o le  in t r a n s fo r m a t io n  is  c le a r ly  e x p r e s s e d  in 

K a m p is ’ s  c o n c e p t  o f  th e  ‘c o m p o n e n t  sy s te m " :

[I]n  c o m p o n e n t .·sy s te m s  th e  c o m p o n e n t s  (a n d  th e ir  a s so c ia te d  

d y n a m ic  v a r ia b le s )  c h a n g e  d u r in g  th e  p r o c e s s e s .  T h e  v a r ia b le s  fo rm  

a  c o m p le x  s e t ,  an d  h e n c e  in  o r d e r  t o  d e fin e  an d  e n c o d e  th e m  w e 

w o u ld  n ee d  th e  r e s u lt  o f  th e  d y n a m ic s . T h is  p o s e s  a  p r o b le m . It is  

o n ly  s o lv e d  i f  w e  g iv e  u p  th e  id e a s  o f  c o m p u ta t io n a l  c a u sa lity  and 

a lg o r ith m ic  d y n a m ic s . S u ch  a  sy ste m  ca n n o t b e  d e sc r ib e d  b e fo r e  il 

p r o d u c e s  w h a t is  t o  b e  d e sc r ib e d . W e  c a n  n e v e r  k n o w  th e  n e x t  

s t e p .  (K a m p is  1 9 9 1 :  1 9 8 )

K a m p is  an d  C sàn y i a ls o  q u e s t io n  w h at a re  o rd in a r ily  c o n c e iv e d  as 

th e  fu n d a m e n ta l  b io lo g ic a l  u n its , su c h  a s  th e  g e n e  a n d  th e  o rg a n ism  

e m p lo y e d  in  n e o - D a r w in ism , a s  th e re  is  n o  g u a ra n te e  th a t th e  in v ar ian t 

fo r m  d e f in e d  b y  th e  c o n s t itu e n t  u n its  i s  n o t  i t s e l f  s u b je c t  t o  c h an g e s  

(K a m p is  a n d  C sa n y i 1 9 9 0 ) .  T h e  p o s s ib i l i ty  o f ,  say , e n v iro n m e n ta l 

c h a n g e s  d u r in g  d e v e lo p m e n t , m e a n s  th a t th e  p r o p e r t ie s  a s so c ia te d  w ith  

th e  g e n e  c a n n o t b e  a d e q u a te ly  c o n c e iv e d  a s  d is t in c t  f r o m  o th e r  e n t it ie s . 

S im ila r ly , if a  n e w  sp e c ie s  i s  t o  e v o lv e , o r  a  n e w  fu n c tio n  i s  t o  e m e r g e , 

th e n  th e  a d d it io n  o f  g e n e t ic  m a te r ia l  i s  p a r a l le le d  b y  a  c h a n g e  in  th e  

o r g a n ism  a s  a  w h o le .  In  th is  s e n s e , a c o m p o n e n t  s y s te m  i s  a  d y n a m ic  

sy s te m  w h ic h  i s  o p e n  t o  v a r ia t io n  w ith o u t  d is in te g ra t io n . B e r g so n 's  

c o n c e p t  o f  th e  te n d e n c y , as th a t w h ic h  re m a in s  c o n tin u o u s  th ro u g h o u t
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m a te r ia l  v a r ia t io n , is  a n a lo g o u s  t o  K a m p is ’ s d y n a m ic  c o m p o n e n t  

s y s t e m . F r o m  B e r g so n ’s  p e r s p e c t iv e ,  h o w e v e r , th e  v ir tu a l  m o b ili ty  o f  

fo r m  is  e n fo ld e d  in d ie  c o n tin u ity  o f  th e  e f fe c t . M o r e o v e r ,  i t  is  w ith  

th e  c o n tin u ity  o i  th e  e f fe c t  th a t a  c o m p o n e n t  s y s te m  su c h  as th e  e y e  is 

a c t iv e ly  im p lic a te d  in its  a d a p ta tio n .

T H E  M E C H A N I C S  O F  T R A N S F O R M A T I O N

B e r g so n  a r g u e s  th a t to r  an  o r g a n  su c h  a s  th e  e y e  t o  c o n tin u e  to  

fu n c tio n  th ro u g h o u t  v a r ia t io n  th e n  a n y  c h a n g e  in  a  p a r t  w 'o u ld  h av e  t o  

b e  c o r r e la t e d  g e n e tic a lly  th ro u g h  th e  w h o le  o r g a n is m , f u r t h e r  t o  th is , 

th e  fa c t  th a t th e  s t r u c tu r e  o f  th e  e y e  sp e c if ie s  a  p a r t ic u la r  fu n c tio n  

m e a n s  th a t an y  tr a n s fo r m a t io n  in  th e  o r g a n  is  e q u a lly  c o r r e la t e d  w ith  

th e  e n v ir o n m e n t. B e rg so n  d e r iv e s  a  c o n c e p t  o f  c o r r e la t io n , n o m in a lly  

a t  le a s t ,  f r o m  th e  e x a m p le s  D a r w in  c ite s  in  The O rigin of Species, such  

as th e  fa c t  th a t w h ite  c a t s  w ith  b lu e  e y e s  a r e  in v a r ia b ly  d e a f ,  b u t  a d d s  

th a t:

In th e se  d if fe r e n t  e x a m p le s  th e  ‘ c o r r e la t iv e ’  c h a n g e s  a r e  o n ly  solidary  

c h a n g e s  (n o t  t o  m e n t io n  th e  fa c t  th a t  th e y  a r e  r e a l ly  lesions, n a m e ly , 

d im in u tio n s  o r  s u p p r e s s io n s ,  a n d  n o t  a d d it io n s ,  w h ic h  m a k e s  a  g re a t  

d if fe r e n c e ) .  B u t  w h e n  w e  sp e a k  o f  ‘c o r r e la t iv e ’ c h a n g e s  o c c u r r in g  

su d d e n ly  in  th e  d if fe r e n t  p a r t s  o f  th e  e y e , w e  u s e  th e  w o r d  in  an  

e n t ir e ly  n e w  s e n s e : th is  t im e  th e r e  is  a  w h o le  s e t  o f  c h a n g e s  not. 

o n ly  s im u lt  a n e o u s , n o t  o n ly  b o u n d  t o g e t h e r  b y  c o m m u n ity  o f  o r ig in , 

b u t  so  c o o r d in a te d  th a t th e  o r g a n  k e e p s  o n  p e r fo r m in g  th e  sam e  

s im p le  fu n c tio n , a n d  e v e n  p e r f o r m s  i t  b e t te r .  (B e r g s o n  1 9 8 3 :  6 7 )

F o r  a  s ig n ific an t t r a n s fo r m a t io n  in  th e  fu n c tio n  o f  th e  e y e  t o  c o m e  

a b o u t  ( th a t  i s ,  a n  a d v a n ta g e o u s  in c r e a se  in  c o m p le x ity )  n u m e r o u s  

s im u lta n e o u s  c o m p le m e n ta r y  m u ta t io n s  a r e  r e q u ir e d , n o t  o n ly  in th e  

s t r u c tu r e  o f  th e  e y e  b u t  a lso  in  th e  o p t ic a l  n e r v e  a n d  th e  n e u ro n a l 

s t r u c tu r e  o f  th e  b r a in . B e r g so n  o b se r v e s  th at th e  e x a m p le s  o f  c o r re la te d  

m u ta t io n s  c i te d  b v  D a rw in  a re  d im in u tio n s  t o  f i tn e s s  r a th e r  th an  

a d d it io n s . A c c o r d in g ly , h e  a r g u e s  th a t v a r ia t io n  an d  m u ta t io n  n e e d  to  

b e  d is t in g u ish e d . A s  G r a s se  n o t e s ,  th e  m u lt ip le ,  p le io t r o p ic ,  e ffe c ts  

th a t h ave a r ise n  fro m  s in g lc -g e n e  m u ta t io n s  h av e  n e v e r  b e e n  show 'n  to

8 4



fc V  O  L  υ  1 I O  N  « A  S I  A  N  11 P  f t  fc $ fc N  I

p r o d u c e  an y th in g  b u t  p a th o lo g ie s  (G r a s s e  1 9 7 7 :  5 6 ) .  C o n s id e r in g  th at 

i t  is  u n lik e ly  th a t n a tu ra l  se le c t io n  c o u ld  a c t  o n  th e  s lig h t v a r ia t io n s  

th a t n e e d  t o  a c c u m u la te  in  o r d e r  f o r  a  n o t ic e a b le  in c re a se  in  fu n c tio n  

tc> o c c u r ,  th e  c h an ce  o f  m u lt ip le  c o o r d in a te d  m u ta t io n s  a r is in g  s o  o f te n  

in h is to r y  is  so  im p r o b a b le  th a t t o  a d h e re  t o  it. a m o u n ts  t o  a  m a t te r  of 

fa ith , i t  is  fo r  th is r e a s o n  th a t G o ld s m ith ’ s  id e a  o f  'h o p e fu l  m o n s te r s ’ 

h as  b e e n  so  u n ifo rm ly  d ism is se d .

B e r g so n  d o e s  n o t  r e fu te  D a r w in ’s  c la im  th a t e v o lu t io n  p r o c e e d s  via 

th e  a c c u m u la t io n  o f  ‘n u m e r o u s , s u c c e s s iv e , s lig h t m o d if ic a t io n s ’ . 

R ath e i', h is c o n te n t io n  is  th a t th e  e v id e n c e  is  a g a in st v a r ia t io n  b e in g  

ra n d o m . l i e  a r g u e s  th at th e  c o n c e p t  o f  d i s o r d e r  w h ic h  D a rw in ia n  

v a r ia tio n  p r e s u p p o se s  c a r r ie s  w ith  i t  th e  s a m e  e p is te m o lo g ic a l  p r e s u p 

p o s it io n s  a s  th e  id e a  o f  p o s s ib i l i ty .  T h e  c o n c e p t  o f  d is o r d e r  r e l ie s  on  

an  id e a  o f  o r d e r  w ith  w h ich  it fa i ls  t o  c o m p ly  (B e r g so n  1 9 8 3 : 2 3 2 ) .  

T h a t i s ,  i t  is  im p o s s ib le  t o  r e p r e s e n t  d i s o r d e r  w ith o u t a s su m in g  an 

o r d e r  t o  w h ich  i t  sh o u ld  h a v e  a p p lie d : a  d is o r d e r e d  r o o m  i s  p e rfe c tly  

o r d e r e d  i f  y o u  h a v e  n o  in te n tio n  o f  t id y in g  it u p . T h is  is c le a r ly  th e  

c a se  in  th e  d u a lism  o f  o r d e r  a n d  d is o r d e r  im p lie d  in  th e  d ic h o to m o u s  

d is t in c t io n  b e tw e e n  n a tu r a l  s e le c t io n  a n d  r a n d o m  m u ta t io n . T h e  n eo - 

D a rw in ia n  in s is te n c e  th a t th e re  is  n o  o r d e r  a t  a ll in v a r ia t io n , is 

p r e d ic a te d  o n  th e  negation  o f  o r d e r .  S e le c t io n  p r e s u p p o s e s  r a n d o m  

v a r ia tio n , b u t  th e  ra n d o m  i s  s im p ly  th a t w h ich  is not s e le c te d .  F u rth er  

t o  th is ,  th e  r a n d o m  in t r o d u c e s  th e  accident o l  t im e , a c t in g  as th e  deus 

ex m achina m o t iv a t in g  th e  s ta t ic  a to m ic  s e r ie s  o f  d is c r e te  m ec h an ic a l 

s ta te s .  In b o th  c a s e s  th e  r a n d o m  s im p ly  s ig n ifie s  th e  l im it s  o f  

m e c h a n ism .

T h e  h o m o lo g o u s  c o r re la t io n s  b e tw e e n  p h y la , as w e l l  as th e  c o n 

tin u e d  c o r r e la t io n  o f  e le m e n ts  w ith in  th e  p h y le t ic  v a r ia tio n  o f  th e  e y e , 

p o in t  t o  th e  ‘ in s is te n c e ’ o f  an  im m a n e n t , o r  w h a t B e r g so n  te r m s  vital, 

o r d e r .  H o w e v e r , su ch  a  c o n tin u o u s  q u a lity  r e q u ir e s  a n  a lte rn a tiv e  

m o d e  o f  r e a so n in g :

U lf  o n e  s e e k s  t o  g iv e  r e se m b la n c e ’  i t s  e x a c t  m e a n in g  th ro u g h  a 

c o m p a r iso n  w ith  ‘ id e n t i ty ’ , it w ill b e  fo u n d , I b e l ie v e ,  th at id e n tity  

is  so m e th in g  geom etrical an ti r e se m b la n c e  so m e th in g  v ita l . T h e  first 

h as  t o  d o  w ith  m e a s u r e ,  th e  o th e r  b e lo n g s  r a th e r  t o  th e  d o m a in  o f  

a r t :  i t  is  o f te n  a  p u r e ly  a e s th e t ic  fe e l in g  w h ic h  p r o m p ts  th e
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e v o lu t io n a r y  b io lo g is t  t o  s u p p o s e  r e la te d  fo r m s  b e t w e e n  w h ich  h e  is  

th e  f ir s t  t o  s e e  a  r e se m b la n c e : th e  v e r y  d e s ig n  h e  g iv e s  th e se  fo rm s  

re v e a ls  a t  t im e s  th e  h an d  a n d  e sp e c ia l ly  th e  e y e  o f  th e  a r t i s t .  B u t  if 

th e  id e n tic a l  th u s  c o n tr a s t s  s o  s t r o n g ly  w ith  th e  r e se m b lin g , th e re  

m ig h t b e  g r o u n d s  lo r  s e e k in g  t o  d e te r m in e ,  fo r  th is  new ' c a te g o r y  

o f  g e n e ra l  id e a s  a s  fo r  d ie  o th e r , w h a t  m a k e s  it p o s s ib le .  (B e rg so n  

1 9 9 2 :  5 8 )

In c o n tr a s t  t o  a c c o u n t in g  fo r  h o m o lo g ) ' in  t e r m s  o f  e ith e r  th e  

g e o m e tr ic a l  p r in c ip le s  o i  h e r e d ity  ‘ id e n t i ty ’  o r  t o  an  e q u iv a le n c e  o l 

fu n c t io n , vital r e se m b la n c e s  a r e  r e v e a le d  in m o r p h o lo g ic a l  differences. 

S u c h  re la t io n s  d o  n o t  s im p ly  r e s u lt  f r o m  th e  ‘ a r t is t ic ’ e y e  o f  th e  

b io lo g is t  b u t  r e v e a l an  a c t iv e  m o r p h o lo g y  o p e r a t iv e  in  th e  e v o lu t io n a ry  

p r o c e s s .  In th is  r e s p e c t ,  d ie  e v o lu t io n a r y  b io lo g is t s  t o  w h o m  B e rg so n  

is  r e fe r r in g  a r e  th o se  w h o  fo llo w  G o e t h e ’ s  a e s th e t ic  m o r p h o lo g y  r a th e r  

th an  th e  n e o -D a rw in ia n s .

T h e  s u b je c t  o f  m o r p h o lo g y  h as  b e e n  so m e w h a t  s id e lin e d  b y  n eo - 

D a r w in is m ’s  p r e o c c u p a t io n  w ith  g e n e tic s-  A lth o u g h  g e n e t ic s  can  

a c c o u n t  fo r  g iv e n  fo r m s ,  it le a v e s  th e  q u e s t io n  o f  th e  tr a n sm u ta tio n  o f  

fo r m  t o  n a tu ra l  s e le c t io n . A s  wre  h a v e  s e e n , th e  n e o -D a rw in ia n  

d is t in c t io n  b e t w e e n  fo rm  (n a tu r a l  s e le c t io n )  an d  m a t te r  (g e n e tic s )  

in t r o d u c e s  n u m e r o u s  p r o b le m s .  T h is  d iv is io n  h a s  t r a n s m u te d  in to  th e  

d o m a in  o l ’ b io lo g y  it.se lf, w ith  th e  s u b je c t  o f  m o r p h o lo g y  su ffe r in g  a  

fa te  s im ila r  t o  n e o - L a m a rc k ism . In  o r d e r  t o  t r a n s c e n d  th is p r o b le m a t ic  

d iv is io n  B e rg so n  se e k s  t o  a r t ic u la te  a  c o n c e p t io n  o f  m o r p h o lo g y  w h ich  

d o e s  n o t  c o n flic t  w ith  g e n e t ic  m a te r ia l ism .

F o r  th is r e a s o n ,  r a th e r  th an  a d o p t  th e  p r in c ip le s  o f  ‘ r a t io n a l ’ 

m o r p h o lo g y  o f  th e  lik es o f  G e o f f r o y  S t - H ila ir e , w h e r e  h o m o lo g ic a l 

fo r m  is  s e e n  as th e  e x p r e s s io n  o t  in v ar ian t m o r p h o lo g ic a l  ty p e s , 

B e rg so n  c o n c e iv e s  m o r p h o lo g y , o r  w h a t he te r m s  't r a n s fo r a i i s m ’ , a s  a 

p r o d u c t iv e , d if fe re n tia t in g  m o v e m e n t . In o r d e r  to  a c c o u n t  fo r  this 

p r o d u c t iv e  m o r p h o lo g y , B e r g so n  ag a in  s u g g e s t s  th a t f o r m  m ust, f i r s t  b e  

d is t in g u ish e d  f r o m  fu n c t io n . N o t  o n ly  a r e  th e y  te r m s  o f  ‘d if fe r e n t  

n a tu r e ’ , h e  p o in t s  o u t  th a t  i t  i s  im p o s s ib le  t o  say  w h ich  c o m e s  fir s t . 

R a th e r  th an  c o m p a r e  t e r m s  o f  d if fe r e n t  n a tu r e s ,  as n e o  D a r w in ism  

d o e s  in  ty in g  m a te r ia l  v a r ia t io n  w ith  a b s t r a c t  f i tn e s s , B e r g so n  su g g e s ts  

‘ w e  b e g in  b y  c o m p a r in g  to g e th e r  tw o  te r m s  o f  th e  s a m e  n a tu r e ,  an
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o r g a n  w ith  a n  o r g a n , in s te a d  o i  a n  o rg a n  w ith  its  fu n c t io n ' (B e rg so n  

1 9 8 3 :  6 2 ) .  T h e  r e su lt in g  m o r p h o lo g y :

. . . c o n s is t s  a b o v e  all in e sta b lish in g  re la t io n s  o f  id e a l k in sh ip , and 

in  m a in ta in in g  th a t  w h e r e v e r  th e re  is  th is  r e la t io n  o f ,  so  t o  sp e a k , 

log ica l  a ffilia tio n  b e tw e e n  fo r m s , there: is a lso  a  r e la t io n  o f  chronolog

ica l su c c e s s io n  b e tw e e n  th e  s p e c ie s  in  w h ic h  th e se  fo r m s  are  

m a te r ia l iz e d . (B e r g so n  1 9 8 3 : 2 5 )

T h is  lo g ic a l  a ffilia tio n  i s ,  in  p a r t ,  d e ta ile d  in D 'A r c y  T h o m p s o n ’ s On 

Growth am i Form . B y  c o m p a r in g  th e  fo r m s  o f  v a r io u s  s p e c ie s ,  T h o m p so n  

r e v e a le d  c e r ta in  to p o lo g ic a l  in v arian ts  t r a n sc e n d in g  p a r t ic u la r  p h y la . 

H e  r e g a r d e d  th is  a s  e v id e n c e  o f  c e r ta in  m o rp h o lo g ic a l  c o n s ta n t s , o r  

‘ la w s  o f  g r o w t h ',  s t r u c tu r in g  d if fe re n tia t io n  a lo n g  p a r t ic u la r  o r d e r ly  

lin e s  o f  d e v e lo p m e n t . T h e se  to p o lo g ic a l  p r in c ip le s  in tu rn :

. . . n o t  o n ly  sh o w  how ' re a l  a n d  d e e p - se a te d  is th e  p h e n o m e n o n  of 

‘c o r r e la t io n ’ ,  in re g a rd  to  fo r m , b u t  i t  w il l  a ls o  d e m o n st r a te  th e  

fa c t  th a t  a  c o r re la t io n  w h ich  h a d  s e e m e d  to o  c o m p le x  fo r  an aly sis  

o r  c o m p re h e n s io n  is , in  m an y  c a s e s ,  c a p a b le  o f  v e ry  s im p le  g ra p h ic  

e x p r e s s io n . (T h o m p so n  1 9 9 2 : 2 7 5 - 6 )

T h o m p so n  a d o p te d  B e r g so n ’s  d e sc r ip t io n  o f  e v o lu t io n a r y  th e o ry  as 

a  ‘ sc ie n c e  o f  t r a n s fo r m a t io n s ’ .  B e r g so n  h im s e l f  p o in ts  o u t  th e  a s s o c i

a t io n  b e tw e e n  th e  fo r m  a s s u m e d  b y  ‘ u n o rg a n iz e d ' su b s ta n c e s  su c h  as 

m ix tu r e s  o f  o il  an d  su g a r  an d  s im p le  p r o to p la s m ic  f o r m s  (B e r g so n  

1 9 8 3 : 3 3 ) .  T h o m p s o n  e la b o r a te s  su ch  c o n n e c t io n s  in  g r e a t  d e ta i l ,  th e  

m o st, fa m o u s  b e in g  th e  a n a lo g y  b e tw e e n  th e  sh a p e  o f  o il  d r o p p e d  in 

p a ra ffin  a n d  th e  sh ap e  o f  c e r ta in  je l ly f ish  (T h o m p s o n  1 9 9 2 :  7 2 —3). H e  

p r o d u c e d  fu r th e r  ‘g r a p h ic ’ e v id e n c e  o f  su ch  to p o lo g ic a l  fo r m s  in  th e  

m o r p h o lo g ic a l  r e se m b la n c e s  b e tw e e n  v a r io u s  d is t in c t  s p e c ie s  o f  p la n ts  

a n d  a n im a ls . T h e se  v ir tu a l  t o p o lo g ie s ,  T h o m p s o n  a r g u e s ,  a c c o u n t  fo r  

th e  c o r re la t io n  o f  v a r ia t io n s  a n d  s u g g e s t  th a t m u c h  o f  th e  t r a n sm u ta t io n  

o f  fo r m  h a s  l i t t le  t o  d o  w ith  w h a t n e o - D a r w in ism  r e g a r d s  a s  ‘ a d a p ta 

t i o n ' .  In k e e p in g  w ith  th e se  v a r io u s  a c c o u n ts  o f  u n d e r ly in g  o r  fo rm a tiv e  

to p o lo g ic a l  m o v e m e n t s ,  B e r g so n  c o m p a r e s  th e  a c tu a liz a tio n  o f  sp e c if ic  

fo r m s  to  th e  ‘ so lu t io n  o f  a  p r o b le m  o f  g e o m e tr y ' (B e r g so n  1 9 8 3 :  5 8 ) .
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R e n é  T h o m  has e x te n d e d  th is id e a  to  p o s i t  th e  e x is te n c e  o t  c e r ta in  

e le m e n ta r ) ' fo r m s  o r  ‘c a ta s tr o p h e s ' w h ich  a re  in d e p e n d e n t  o f  ch em ica l 

su b s tr a te s  a n d  w h ic h  l im it  th e  n u m b e r  o f  p o s s ib le  b io lo g ic a l  fo rm s  

(T h o m  1 9 7 2 ) .

B e r g so n  d if fe r s  f r o m  th is  fo r m a li s t  a p p r o a c h , h o w e v e r , in  th a t he 

r e g a r d s  su c h  to p o lo g ie s  t o  b e  ‘h is to r ic a l ’ . F o r  e x a m p le , a lth o u g h  

T h o m p s o n  q u o te s  a p p r o v in g ly  B e r g s o n ’s  d e sc r ip t io n  o t  m o r p h o lo g y  as 

d ie  s tu d y  o f  'id e a l  k in sh ip s ’ o r  ‘ lo g ic a l  a ff il ia t io n s ’ , h e  d is ta n c e s  h im se lf  

f r o m  th e  id e a  th at m o r p h o lo g y  is  a lso  e x p r e s s e d  in chronological 

succession. In  c o n tr a s t  t o  B e r g s o n 's  c la im  th a t to p o lo g ic a l  fo r m s  a lso  

e v o lv e , T h o m p s o n  w r ite s ,  ‘ th e  fo r c e s  th a t b r in g  a b o u t  th e  sp h e r e , th e  

c y l in d e r  a n d  th e  e l l ip s o id  a r e  th e  s a m e  y e s te r d a y  a n d  to m o r r o w . A  

sn o w -c ry s ta l  is  th e  s a m e  to d a y  a s  w h e n  th e  f ir s t  sn o w s  fe l l ’ (T h o m p so n  

1 9 9 2 :  2 0 1 ) .  T h e  to p o lo g ic a l  p r in c ip le s  o f  o r g a n ic  fo r m  a r e  c o n s id e r e d  

t o  b e  e q u a lly  in v a r ia n t . B e r g so n , h o w e v e r , r e g a r d s  su c h  fo r m a l  q u a lit ie s  

t o  b e  e sse n tia lly  c r e a te d  an d  c r e a t iv e . As he w r ite s  in Creative Evolution:

O n c e  m o r e ,  th e re  is  n o  u n iv e r sa l  b io lo g ic a l  law ’ w h ic h  a p p lie s  

p r e c is e ly  an il a u to m a tic a lly  t o  e v e ry  liv in g  th in g . T h e r e  a re  on ly  

directions in  w h ic h  life  th r o w s  o u t  sp e c ie s  in  g e n e r a l .  E a c h  p a r t ic u la r  

s p e c ie s ,  in th e  v e ry  a c t  b y  w h ich  it is  c o n s t itu te d , a f f ir m s  its 

in d e p e n d e n c e , fo l lo w s  it s  c a p r ic e ,  d e v ia te s  m o r e  o r  le s s  f r o m  th e  

s tr a ig h t l in e  . . . (B e r g s o n  1 9 8 3 : 1 6 )

L ife , a s  B e r g so n  s e e s  i t ,  i s  d ie  p r o d u c t io n  an d  d if fe re n tia t io n  o f  

tendencies. A lth o u g h  te n d e n c ie s  a rc  a n a lo g o u s  t o  to p o lo g ic a l  fo r m s  o r  

t y p e s ,  th e y  m u s t  b e  r e g a r d e d  as ‘ fo r m a t iv e ’ r a th e r  th an  s tr ic t ly  fo r m a l. 

In th is a c t iv e  se n se  te n d e n c ie s  n o t  o n ly  g o v e r n  m o r p h o lo g y , th e y  a re  

c o n tin u o u s ly  tr a n s fo r m in g  in  th e m se lv e s . M o r e o v e r ,  an y  tr a n s fo r m 

a t io n  o f  fo r m  m u s t  a ls o  b e  im p lic a te d  in an  o r g a n is m 's  r e la t io n s  w ith  

th e  e n v ir o n m e n t a s  a  w h o le . In  ligh t o f  th is , B e r g so n  b o ld s  th at 

e v o lu t io n  p r o c e e d s  v ia  th e  d if fe r e n t ia t io n  an d  tr a n s fo rm a t io n  o f  e v o lu 

t io n a ry  te n d e n c ie s .  E v o lu t io n  p r o d u c e s  m o v e m e n t s ,  w h ile  w ith in  each  

b ro a d  m o v e m e n t  sp é c ia t io n  d e te r m in e s  s in g u la r  fo r m s . S u c h  te n d e n c ie s  

a r e  n o t  th e m se lv e s  s u b je c t  t o  th e  in flu e n ce  o f  n a tu ra l  s e le c t io n , b u t  

a c tu a lly  p r o d u c e  th e  c h a n g e s  u p o n  w h ich  n a tu r a l  s e le c t io n  a s s e r t s  its 

p o w e r .
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It is  p r e c is e ly  th is  c o n c lu s io n  th a t G r a s se  a r r iv e s  a t  in  h is d e sc r ip t io n  

o f  th e  e m e r g e n c e  o f  th e  m a m m a l. A c c o r d in g  t o  G r a s s e ,  p a le o n to lo g ic a l  

r e c o r d s  r e v e a l  th a t th e  d is t in g u ish in g  fe a tu re s  o l m a m m a liz a t io n , such  

as h o m e o th c r m y  a n d  th e  c h a ra c te r is t ic  c h a n g e s  in  ja w  s tr u c tu r e , 

a p p e a r e d  s im u lta n e o u s ly  a c r o s s  a il o f  th e  p re m a m m a lia n  p h y la . S im i

la r ly , th e  sa m e  m a m m a lia n  fo r m  a p p e a r s  t o  h a v e  p e r s is te d  e v e n  th o u g h  

p o p u la t io n s  h av e  e v o lv e d  in  e x t r e m e ly  d iv e r s e  e n v ir o n m e n ts . B e lo w  

a r e  s o m e  o f  th e  c o n c lu s io n s  h e  d r a w s  f r o m  th e  p a le o n to lo g ic a l  e v id e n c e  

a c c u m u la te d  a b o u t  th e  d e v e lo p m e n t  o f  th e  th e r io d o n ts : th e  tra n s itio n a l 

lin e  b e tw e e n  th e  r e p t i le  a n d  m a m m a l:

1 . T h e  e v o lu t io n  o f  th e  th e r io d o n ts  w a s  o r ie n te d  a n d  p r o g r e s s e d  in 

tw o  d ir e c t io n s :  in  a  g e n e r a l  m a m m a lia n  d ir e c t io n ; a n d  in d ir e c 

t io n s  sp e c if ic  to  e a c h  lin e .

2 . M a m m a lia n  c h a ra c te r s  a r e  n o t tin: s a m e  in  all th e  th e r io d o n t  

l in e s , n o r  a r e  th e y  e x p r e s s e d  in eq u al o r  id e n tic a l  m a n n e r  in  a ll. 

E a c h  lin e  im p o s e s ,  t o  a  g r e a t e r  o r  le s se r  e x t e n t ,  i t s  d is t in c tiv e  

s ty le .

3 . T h e  v a r ia t io n s  u n d e rg o n e  b y  th e  th e r io d o n t  r e p t i le s  a c c u m u la te  

w ith  th e  p a ss in g  o f  t im e  (th is  id e a  is  e x p r e s s e d  b y  th e  t e r m  ‘ te n d  

t o ’ ) ,

4 .  T h e  v a r ia t io n s  a re  c o m p le m e n ta r y  a n d  w h e n  th e y  a p p e a r  th ey  

in d u c e  c o o r d in a te d  v a r ia t io n s , su c h  a s  th e  d e v e lo p m e n t  o f  th e  

d e n ta rv  w ith  c o n c o m ita n t  tr a n s fo rm a t io n  o i  th e  ja w  m u s c le s  . . . 

(G r a s s e  1 9 7 7 :  4 9 )

A s  G r a s se  fo rc e fu lly  a r g u e s  in  th e  Evolution o f  Living O rganism s, i f  w e  

fo c u s  o n  th e  p a le o n to lo g ic a l  r e c o r d s  o f  th e  e a r ly  m a m m a ls  w h at w e 

a rc  p r e s e n te d  w ith  is  th e  c o n t in u o u s , c o o r d in a te d  a n d  p r o g r e s s iv e  

e m e r g e n c e  o f  a  g e n e r a l  m a m m a lia n  fo r m . W ith in  th is  m o v e m e n t  w e  

find  a  m u lt ip l ic ity  o f  c o r r e la t e d  c h an g e s  in c lu d in g  th e  p a r a l le l  t r a n s 

fo r m a t io n  o f  a ll s e n se  o r g a n s ,  th e  tr a n s it io n  f r o m  in c u b a tio n  to  

g e s ta t io n  a n d  th e  e m e r g e n c e  o f  h o m e o th e r m a l  bo<ly h e a t re g u la t io n . 

P a le o n to lo g ic a l  e v id e n c e  p o in ts  t o  a  m o v e m e n t  o f  c h a n g e  w h ic h  is 

in c o m p re h e n s ib le  as an  a c c u m u la t io n  o f  ra n d o m  v a r ia tio n s . ! h e  n u m 

b e r  o f  c o o r d in a te d  m u ta t io n s  th a t  w o u ld  h av e  t o  b e  a l lo w e d  in o r d e r  

t o  e x p la in  su ch  a  m o v e m e n t  in  g e n e t ic  t e r m s ,  s im p ly  v e r if ie s  th e  fact
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th a t i t  is  o n ly  in te llig ib le  a s  a  m o v e m e n t  o r  a  te n d e n c y . S im ila r ly , 

n a tu ra l  s e le c t io n  is  u n a b le  t o  a c c o u n t  fo r  th e  fa c t  th a t th e  sa m e  c h an g e s  

h a v e  a r ise n  a c r o s s  d is t in c t  s p e c ie s  an d  in s ta rk ly  v a ry in g  c l im a tic  anti 

e n v iro n m e n ta l c o n d it io n s . F u r th e r m o r e , n a tu r a l  s e le c t io n  is  u n a b le  to  

acco u n t, fo r  th e  e x tr a o r d in a r y  fact, t.hal th e  s a m e  m a m m a lia n  fo rm  

tr a v e r s e s  th e  m a r su p ia l  a n d  p la c e n ta l  sp e c ie s .

A s  G r a s se  p o in ts  o u t ,  n e o -D a rw in ia n  th e o ry  ‘ h o ld s  tru e  so  lo n g  as 

i t  d o e s  n o t  h av e  t o  fa c e  r e a l i ty ,  w h o se  c o m p le x i ty  i s  o v e r w h e lm in g ’ 

( G r a s s e  1 9 7 7 :  1 1 4 ) .  T h is  i s  n o t  t o  r e je c t  D a r w in ’s  in s ig h t b u t  s im p ly  

t o  p o in t  o u t  th a t th e re  is  m o r e  t o  th e  e v o lu t io n a r y  p r o c e s s  th an  th e  

s u m  o f  c h a n c e  a n d  n e c e s s ity . A s  B e r g so n  in tu ite d , a n d  G r a s se  g r a p h i

c a lly  d e m o n s t r a t e s ,  th e  p a le o n to lo g ic a l  e v id e n c e  p o in t s  to  th e  e x is te n c e  

o f  fo r m a t iv e  te n d e n c ie s  g o v e r n in g  s p é c ia t io n  a n d  tr a n s fo r m a t io n . B e r g 

s o n ’ s  a im , in Creative Evolution9 is  t o  re v e a l th at th e  se e m in g ly  ‘v a g u e ’ 

id e a  o f  th e  te n d e n c y  is  a  m e a n s  o f  b r in g in g  a  g r e a te r  p r e c is io n  to  

e v o lu t io n ä r ) ' th e o ry  a n d  p h ilo so p h y  in  g e n e r a l .  A s  G r a s se  e n d e a v o u r s  

t o  s h o w , th e re  is  a  v ir tu a l ‘ s o m e th in g ’ o r ie n t in g  th e  e m e r g e n c e  an d  

d e v e lo p m e n t  o f  b r o a d  e v o lu t io n a r y  m o v e m e n ts  su c h  as th a t o f  th e  

m a m m a l. B u t su c h  q u a lit ie s  c a n n o t  b e  r e p r e s e n te d ,  fo r  th e y  c o n st itu te  

p r o c c s s  it se lf .  G r a s se  p r e s e n t s  th e  ‘v ita l  m o r p h o lo g ic a l  r e se m b la n c e s  

w ith in  a n d  b e tw e e n  e m e r g e n t  fo r m s  t o  g iv e  a  se n se  o f  e v o lu t io n  as a 

‘ fo r m a t iv e ’ p r o c e s s .  H is  w o r k  is  e x e m p la r y  o f  w h a t B e r g so n  te r m e d  a 

'm echanics o f  transform ation' (B e r g so n  1 9 8 3 :  3 2 ) .  B e rg so n  c o m p a r e s  th is 

‘ m e c h a n ic s ’ t o  a  s o i t  o f  ‘ t e m p o r a l ’ c a lc u lu s  w h e re  m a te r ia l  m o d e s  arc  

th e  e q u iv a le n t  o l ‘d i f fe r e n t ia ls ’ .  In th is  c a se  th e  re la tio n  b e tw e e n  a 

m o d e  a n d  a  te n d e n c y  ‘w o u ld  b e  lik e  p a ss in g  f r o m  th e  fu n c t io n  t o  its  

d e r iv a t iv e , fro m  th e  e q u a t io n  o f  th e  c u rv e  ( i .e .  th e  la w  o f  th e  

c o n tin u o u s  m o v e m e n t  b y  w h ic h  d ie  c u r v e  i s  g e n e r a te d )  t o  th e  e q u atio n  

o f  th e  ta n g e n t  g iv in g  i t s  in s ta n ta n e o u s  d ir e c t io n ’ (B e r g s o n  1 9 8 3 :  3 2 ) . 

T h e  d if fe re n c e  b e tw e e n  a  te n d e n c y  a n d  a  d if fe re n tia l  e q u a t io n  is  th at 

th e  fo r m e r  i s  n o t  ‘w r it t e n  in  a d v a n c e * . T h e  te n d e n c y  is  d e f in e d  a s  an  

o p e n  a n d  v a ry in g  c o n tin u ity  o i  c h a n g e  w h ich  ca n n o t b e  r e d u c e d  t o  th e  

s u m  o f  th e  c h a n g e s  th a t a c tu a liz e  it . A s B e r g so n  c o n c e iv e s  it ,  te n d e n c ie s  

a re  m a n ife s t  in d if fe re n tia l  r e la t io n s  w ith in  th e  e n v ir o n m e n t. S u ch  

r e la t io n s  g iv e  r is e  t o  a n  im m a n e n t  ‘p o t e n t ia l ’ fo r  c h a n g e . T h is  p o te n t ia l  

h as  n o  d e te r m in a te  q u a lity  a s  r e g a r d s  fo r m , r a th e r  it p o s e s  a  g e n e r a l  

‘p r o b le m ’ w h ich  a d m it s  o f  a n y  n u m b e r  o i  so lu t io n s . F u r th e r m o r e ,
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w ith  th e  e m e r g e n c e  o f  a n y  ‘ s o lu t io n ' n e w  p a r a m e te r s  a r e  in tro d u c e d  

in to  th e  e n v ir o n m e n t w h ich  tr a n s fo rm  th e g iv e n  r e la t io n  a n d  c r e a te  

fu r th e r  p o te n t ia ls .  T h e  m a m m a l, fo r  e x a m p le , c a n  b e  r e g a r d e d  a s  a 

g e n e r a l  so lu t io n  t o  th e  p r o b le m s  o f  m o b ility  a n d  in d e p e n d e n c e . W ith  

th e  m a m m a lia n  fo r m , h o m e o th e r m y  o f fe r s  f r e e d o m  t o  su rv iv e  in 

v a ry in g  c l im a te s , m u sc u la tu r e  a n d  sk e le ta l  c h a n g e s  p r o g r e s s  to w a r d s  

in c re a se d  m o b ility  a n d  g e s ta t io n  a l lo w s  fo r  th e  v o u n g  t o  a c c o m p a n y  

th e ir  p a r e n ts , an d  so  o n . W ith  b ir d s  w e  fin d  th e  g e n e r a l  so lu t io n  to  

th e  ’ p o te n t ia l ’ fo r  flig h t o f fe r e d  b y  th e  a ir .  In  th is  s e n se , B e rg so n  

'in v e r t s ’ th e  n e o -D a rw in ia n  d e fin it io n  o f  a d a p ta t io n . S p e c ie s  p r e s e n t  

‘ a c t iv e ’ r e sp o n se s  t o  b ro a d  p o te n t ia ls  w h ich  a rr iv e  w ith  e n v iro n m e n ta l 

c h a n g e s . S u ch  p o te n t ia ls  o r  te n d e n c ie s  a r e  im m a n e n t  t o  th e  m o v e m e n t 

o f  ch an ge .

F r o m  th is p e r s p e c t iv e  a ll  e m e r g e n t  fo r m s  m u s t  b e  c o n s id e r e d  a 

‘ s u c c e s s ’ r a th e r  th an  a  p o te n t ia l  failure. (B e r g so n  1 9 8 3 : 1 2 9 ) .  E ach  

fo rm  i s  a  sp e c i f ic  r e s p o n s e  t o  th e  d e m a n d s  o f  th e  e n v iro n m e n t. 

A c c o r d in g ly , d if fe r e n t  s p e c ie s  a n d  fu n c t io n s  c a n n o t b e  c o m p a r e d  in  

te r m s  o f  q u a n tita t iv e  le v e ls  o f  f itn e ss . Tt i s  a b su rd  t o  s u g g e s t  (hat. a  b ird  

i s  'b e t t e r ' a t  t h in g  d ia n  a b a t , io r  a  b a t ’ s  m o d e  o f  fligh t is  sp e c if ic  to  

its  n e e d s . F o r  th is  r e a so n , n a tu ra l  s e le c t io n  d o e s  n o t  h av e  an y  ro le  to  

p la y  in  th e  'p r o d u c t io n ' o f  fo r m . E v o lu t io n a ry  m o v e m e n ts  p r o d u c e  th e  

fo rm s  g iv e n  t o  se le c t io n  an d  n a tu ra l s e le c t io n  o p e r a te s  on  th e  d ise a se d , 

la m e , m a ln o u r ish e d  a n d  th e  ‘m u t a t e d ’ .

A s  w ith  D a r w in , B erg so n , c o n s id e r s  sp é c ia t io n  to  b e  g o v e r n e d  b y  an 

in stin c t fo r  su rv iv a l. H o w e v e r , r a th e r  th an  s e r v in g  a s  a  m o to r  o f  

t r a n s fo r m a t io n , B e rg so n  c o n te n d s  th at su rv iv a l in tro d u c e s  an  in e rtia  

in to  th e  m o v e m e n t  o f  c h a n g e . O n c e  th e y  a p p e a r ,  ‘e a c h  sp e c ie s  b eh aves 

a s  i f  th e  g e n e ra l  m o v e m e n t  o f  life  s to p p e d  a t it in ste a d  o l  p a s s in g  

th ro u g h  it .  I t  d iin k s  o n ly  o f  it se lf ,  i t  l iv e s  o n ly  fo r  i t s e l f ’ (B e r g so n  

1 9 8 3 : 2 5 5 ) .  T h e  s ta b ility  o f  fo rm  is o n e  o f  th e  m o s t  p ro m in e n t 

c h a r a c te r is t ic s  o f  e v o lu t io n . T h e  p r im o r d ia l  b a c te r ia , to r  e x a m p le , 

f r o m  w h ic h  life  in  g e n e r a l  h as  e v o lv e d , h a v e  r e m a in e d  v ir tu a lly  

u n ch an g ed  s in c e  th e ir  a p p e a ra n c e . T h is  c o n tr a s t s  w ith  th e  m ass iv e  

p o te n t ia l  fo r  m u ta t io n  m a n ife s t  in  b a c te r ia l  r e p r o d u c t io n . F o r  th is 

r e a s o n , G r a s sè  p r o p o s e s  th a t g e n e t ic  v a r ia tio n  s e r v e s  as a  fo r m  o f  

p h y le t ic  'r e s i s t a n c e ’ . H e  p o in ts  o u t  th a t v a r ia tio n  is  th e  m e a n s  b y  

w h ic h  b a c te r ia  h a v e  m a n a g e d  t o  su rv iv e  in  th e  sa m e  fo r m . G e n e tic
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v a r ia t io n , f r o m  th is  p e r s p e c t iv e ,  a p p e a r s  t o  f lu c tu a te  a ro u n d  a  m e d ian  

p o s it io n  a s  a  m e a n s  o f  r e s is t in g  c h a n g e  (G r a s s e  1 9 7 7 :  8 7 ) .  M o r e o v e r ,  

as B e rg so n  p o in ts  o u t , th e  r e p r o d u c t iv e  p r o c e s s  in p la n ts  an d  an im als  

is  v ir tu a lly  th e  s a m e  d e sp i te  th e  fa c t  th e y  h av e  e n d u re d  m il lio n s  o f  

y e a r s  o f  s e p a ra t io n  (B e r g s o n  1 9 8 3 : 5 9 ) .  It is  fe a s ib le  th a t th e  m assive, 

g e n e t ic  o v e r p r o d u c t io n  c h a ra c te r is t ic  o f  th e  r e p r o d u c t iv e  p r o c e s s  in 

n e a r ly  a ll  f lo r a  a n d  fa u n a  is  a  m a n ife s ta t io n  o f  th e  p o te n t ia l  f o r  ‘ s ta b ility  

in c h a n g e ’ th a t  g e n e t ic  v a r ia tio n  o f fe r s .  P e rh a p s  g e n e t ic  v a r ia tio n  is  

i t s e l f  a 't e n d e n c y '.

L A M A R C K  A N D  T I M E

B e r g so n ’s  q u e s t io n  t o  th o se  w h o  a d h e re  t o  th e  W e ism a n n ian  d u a lism  

o f  g e n e s  an d  s o m a  i s ,  ‘  When can  a  g e n e t ic  s ta te  b e  d e te r m in e d ? ’ T h e  

n e o -D a rw in ia n  a n sw e r  is , ‘ A t th e  m o m e n t  o t  c o n c e p t io n ’ . T h is  le a d s  

t o  th e  id e a  th a t th e  fu tu r e  o rg a n ism  is e n c o d e d  e n t ire ly  in th e  g e n e t ic  

in fo rm a t io n . T h is  in  tu r n  le a d s  to  th e  v ie w  th a t d e v e lo p m e n t  can  b e  

ig n o re d  a s  a  f a c to r  in e v o lu t io n , fo r  c h a n g e  can  o n ly  b e  s a id  t o  o c c u r  

a t  th e  m o m e n t  o f  c o n c e p t io n . B u t ,  a s  B e r g so n  s u g g e s t s ,  th e r e  i s  n o  

‘p o in t ’ a t  w h ich  th e  g e n e t ic  m a te r ia l  can  b e  iso la te d  f r o m  th e 

d e v e lo p in g  o rg a n ism  (B e r g so n  ! 9 8 3 :  1 9 ) . F o r  th is  r e a s o n , i t  is 

c o n c e iv a b le  th at some c h an g e s  in  th e  s o m a  c o u ld  b e  s a id  t o  a f fe c t  th e  

m a n n e r  in w h ich  th e  g e n e t ic  in fo rm a t io n  i s  u n fo ld e d :

A f te r  h av in g  b e e n  a ff irm e d  a s  a  d o g m a , th e  tr a n sm iss ib il i ty  o f  

a c q u ir e d  c h a ra c te r s  h a s  b e e n  n o  le s s  d o g m a tic a l ly  d e n ie d , fo r  

r e a s o n s  d r a w n  a  p riori f r o m  th e  s u p p o s e d  n a tu re  o f  g e r m in a l  c e lls . 

I t  i s  w e ll k n o w n  h o w  W e ism a n n  w a s  le d ,  b y  h is  h y p o th e s is  o f  the. 

c o n tin u ity  o f  th e  g e rm  p la s m , t o  r e g a rd  th e  g e rm in a l  c e lls  o v a  

a n d  s p e r m a to z o a  -  as a lm ost, in d e p e n d e n t  o f  th e  s o m a t ic  c e lls . 

S ta r t in g  f r o m  th is , it h as  b e e n  c la im e d , an d  i t  is  s t ill  c la im e d  b y  

m a n y , th a t th e  h e re d itä r ) · t r a n sm iss io n  o f  an a c q u ir e d  c h a ra c te r  is 

in c o n c e iv a b le . B u t if , p e rc h a n c e , e x p e r im e n t  sh o u ld  sh o w  that 

a c q u ire d  c h a ra c te r s  a r e  t r a n s m is s ib le ,  it w o u ld  p r o v e  th e re b y  th at 

th e  g e n i i- p la s m  i s  n o t  so  in d e p e n d e n t  o f  th e  so m a t ic  e n v e lo p e  as 

has b e e n  c o n te n d e d , an d  th e  tr a n sm iss ib ility  o f  a c q u ir e d  c h a ra c te r s  

w o u ld  b e c o m e  ipso Ju c to  c o n c e iv a b le ; w h ic h  a m o u n ts  t o  s a y in g  th at
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c o n e e iv a b ility  a n d  in c o n c e iv a b ility  h av e  n o th in g  t o  d o  w ith  th e  e a se ,

a n d  th a t  e x p e r ie n c e  a lo n e  m u s t  s e t t le  th e  m a t te r .  (B e r g s o n  1 9 8 3 :

7 8  - 9 )

A s  t e s ta m e n t  t o  th e  c o n te m p o r a n e ity  o f  B e r g s o n 's  th o u g h t , e x p e r im e n t  

h a s  d e m o n s t r a te d  th at c e r ta in  s o m a t ic  t r a n s fo r m a t io n s  a r e  t r a n s m is 

s ib le . I h e  a b o v e  q u o ta tio n  c o u ld  p r a c t ic a lly  b e  c o n s id e r e d  a s  an 

in tr o d u c tio n  t o  d ie  r e c e n t ly  p u b lish e d  Lam arck 's S ignature. M ere , 

E d w a rd  S te e le  et o l. p r o v id e  s t r o n g  p r o o f  o f  th e  e x is te n c e  o f  a  so m a  

t o  g e r m - lin e  fe e d b a c k  in  th e  a c q u is it io n  o f  im m u n it ie s . W o rk in g  fro m  

th e  c o n c e p t  o f  a n tig e n -d r iv e n  s o m a t ic  m u ta t io n  in  a n tib o d y  v a r iab le  

g e n e s ,  th ey  h av e  p r o d u c e d  e v id e n c e  th a t a  fe e d b a c k  lo o p  Irorn  th e  

s o m a  t o  th e  g e r m - lin e  is  e ffe c te d  v ia  R N A , w h ic h  a c ts  as a  te m p la te  

fo r  D N A  sy n th e s is  v ia  r e v e r s e  tr a n sc r ip ta se  e n z y m e s  (S t e e le  el a l. 

1 9 9 8 : 2 0 8 ) .  In th is  s e n s e , th e  b o d y ’ s  im m u n e  re sp o n se  t o  an tig en s 

le a v e s  a 's ig n a tu r e ’  o n  th e  g e r m  d in e . T h is  s ig n a tu re  p r o v id e s  lo r  th e  

ra p id  a c q u is it io n  o f  im m u n ity  in  th e  in fe c te d  h o s t  a n d  is  tr a n sm iss ib le  

t o  fu tu r e  g e n e r a t io n s  th ro u g h  th e  g e r m - l in e . T h e  fin d in g s  o f  Lam arck's 

Signature  q u e s t io n  b o th  th e  a s su m p tio n  th a t g e n e s  re m a in  sta b le  

th ro u g h o u t  d e v e lo p m e n t  a n d  th a t s o m a t ic  c h a n g e s  h av e  n o  e f fe c t  on  

th e  g e r m - lin e  D N A .

As th e  a u th o r s  o l  Lam arck 's S ign ature  te s t i fy ,  ‘ c o n c e iv a b ility  and 

in c o n c e iv a b ility ’ h av e  l it t le  t o  d o  w ith  th e  s tu d y  o f  e v o lu t io n . F x p e r i-  

m e n t  in  c o n te m p o r a r y  m o le c u la r  sc ie n c e  le a v e s  l i t t le  d o u b t  th at so m e  

in flu e n ce  o n  th e  g e r m - lin e  D N A  o c c u r s  d u r in g  th e  life  o f  a n  o rg a n ism . 

M o r e o v e r ,  th e  e v id e n c e  su g g e s ts  th a t th e  s o m a  t o  g e r m - lin e  r e v e rse  

t r a n sc r ip t io n  m e c h a n ism  is  n o t  r e s t r ic te d  t o  th e  im m u n e  sy ste m  a lo n e  

(S t e e le  et a  I. 1 9 9 8 :  2 0 4 ) .  In l in e  w ith  th is , M a e -W a n  H o  h as  p r o d u c e d  

e v id e n c e  th a t p h e n o c o p ie s , th e  m im ic k in g  o f  g e n e t ic  m u ta t io n s  by 

e n v iro n m e n ta lly  in d u c e d  t r a n s fo r m a t io n s  d u r in g  e p ig e n e s i s ,  a r e  a lso  

t r a n sm iss ib le . S h e  a rg u e s  th a t  in  a f fe c t in g  th e  patterns o f  g e n e  

e x p r e s s io n , e n v iro n m e n ta lly  in d u c e d  e ffe c ts  b e c o m e  tr a n sm iss ib le  

th ro u g h  th e  c y to p la sm . A c c o r d in g  t o  H o . a lth o u g h  m o le c u la r  g e n e tic s  

is  r e v e a lin g  th a t th e  g e n o m ic  c o n te n t  o f  a ll  o r g a n is m s  is  c a p a b le  o f  

b e in g  r e a d  in  i t s  e n t ir e ty , its  p rim ary ' e f fe c t  is  t o  sh a tte r  th e  illu sio n  

th at d e v e lo p m e n t  i s  s im p ly  th e  r e a d in g  o i  th e  D N A  m a s te r - c o d e  by 

th e  c e llu la r  ‘ s la v e ’ m ac h in ery :
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O n  tlie  c o n tr a ry , i t  is  th e  c e llu la r  m a c h in e ry  w h ic h  im p o s e s  c o n tro l  

o v e r  th e  g e n e s . T h e  c e n tra l  r o le  o f  p r o te in - p r o te in  and. p ro te in -  

n u c le ic  a c id  in te r a c t io n s  in  th e  r e g u la t io n  o f  g e n e  e x p r e s s io n  is 

r e in fo r c e d  m a n y  t im e s  o v e r  b y  th e  d e ta ile d  k n o w le d g e  w h ic h  has 

r e c e n t ly  c o m e  t o  J ig h t in  b o th  c u k a r y o t ic  a n d  p r o k a r y o t ic  sy s te m s . 

T h e  c la ss ic a l v ie w  o f  an  u ltra c o n se rv a tiv e , g e n o m e  -  th e  u n m o v e d  

m o v e r  o f  d e v e lo p m e n t  · is  c o m p le te ly  tu r n e d  a ro u n d . N o t  o n ly  is 

th e re  n o  m a s te r  ta p e  t o  b e  r e a d  o u t  a u to m a t ic a l ly , b u t  th e  't a p e ' 

i t s e l f  c a n  g e t  v a r io u s ly  c h o p p e d , r e a r r a n g e d , t r a n s p o se d  a n d  a m p li*  

f ic d  in  d if fe r e n t  c e lls  a t  d if fe r e n t  t im e s .  ( H o  1 9 8 4 : 2 8 5 )

T h e  d is c o v e r y  o f  an  e s se n t ia lly  ‘ f lu id ’ g e n o m e  lia s  le a d  H o  t o  b rin g  

d e v e lo p m e n t  b a c k  in to  e v o lu t io n a r y  d is c o u r se .  O r g a n ism , g e n o m e  an d  

e n v iro n m e n t m ust, b e  c o n s id e r e d  a s  in te r a c t iv e , a n d  o n ly  p a r tia lly  

iso la te d  fa c to r s  in  e v o lu t io n . E n v iro n m e n ta l  c h a n g e s  r e p r e s e n t  'p r o b 

le m s ' t o  w h ic h  p o p u la t io n s  o f  o r g a n ism s  r e s p o n d , w ith  th e  a c c u m u la 

tio n  o f  'p h c n o c o p ie s ' in  th e  c y to p la sm  g r a d u a l ly  b r in g in g  a b o u t  c h an g e s  

in  th e  g e n o m e . F r o m  th is  p e r s p e c t iv e ,  th e  o r g a n ism  is  n o t  a  s ta tic  

fo rm  b u t  a  d y n a m ic  sy ste m .

T h r o u g h  th e  d is c o v e r y  th at s o m a t ic  c h an g e s  in flu e n c e  th e  g e rm - lin e , 

D N A  m o le c u la r  sc ie n c e  is  o p e n in g  th e  w a y  f o r  a n e w  ‘ sy n th e s is ' o f  

L a m a r c k ism  a n d  n e o - D a r w in ism . F o r  th is  r e a s o n , th e  d o g m a t ic  

a p p ro a c h  t o  th e  p r o b le m  o f  e v o lu t io n  a d o p te d  b y  th e  lik e s  o f  D e n n e t t , 

o n ly  a c ts  as a  h in d ra n c e  t o  d ie  d e v e lo p m e n t  o f  th o u g h t . A s an  e x a m p le  

o f  d i i s ,  S te e le  q u o te s  f r o m  th e  fo llo w in g  p a s s a g e  in D arw in 's D angerous 

Idea  w h e r e  D e n n e t t  d is c u s s e s  th e  s u b je c t  o f  L a m a rc k ia n  in h e rita n c e :

F o r  L a m a rc k ism  t o  w o r k , th e  in fo r m a t io n  a b o u t  th e  a c q u ire d  

c h a ra c te r is t ic  in  q u e s t io n  w o u ld  s o m e h o w  h av e  t o  g e t  fro m  th e 

r e v is e d  b o d y  p a r i ,  th e  s o m a , to  th e  e g g s  o r  s p e r m , th e  g e r m  line- 

in  g e n e r a l ,  su c h  m e s s a g e - se n d in g  i s  d e e m e d  im p o s s ib le  — n o  c o m 

m u n ic a t io n  ch a n n e ls  h av e  b e e n  d is c o v e r e d  th at c o u ld  c a r r y  the 

tr a ff ic  -  b u t  s e t  th at d ifficu lty  a s id e . T h e  d e e p e r  p r o b le m  l ie s  w ith  

th e  n a tu re  o f  th e  in fo rm a t io n  in th e  D N A  . . . T h e r e  is  n o  p o in t-  

fo r - p o in t  m a p p in g  b e tw e e n  b o d y  p a r t s  an d  D N A  p a r t s .  T h a t  is w h at 

m a k e s  i t  e x t r e m e ly  u n lik e ly  — o r  in  s o m e  c a se s  im p o ss ib le  — th at
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an v p a r t ic u la r  a c q u ir e d  c h a n g e  in  a  b o d y  p a rt , . . w ill c o r re sp o n d  

t o  a n y  d is c r e te  c h a n g e  in th e  o r g a n is m 's  D N A , (D e n n e t t  I 9 9 S :  3 2 2 )

A s  th e  w o r k  o f  H o  a n d  S te e le  ei o l .  is  te s ta m e n t , D e n n e t t 's  f ir s t  

c o n te n t io n  is  w ith o u t  fo u n d a tio n . E x p e r im e n ta l  e v id e n c e  su g g e s t in g  

th e  e x is te n c e  o f  a  m e a n s  o f  c o m m u n ic a t io n  f r o m  th e  s o m a  t o  the 

g e r m - lin e  h as  b e e n  a v a ilab le  fo r  a t  le a s t  th re e  d e c a d e s  an d  c o n t in u e s  to  

b e  c o r r o b o r a te d  b y  m o le c u la r  sc ie n c e . M o r e o v e r ,  a lth o u g h  th e  b e l ie f  

that, s im p le  c h a n g e s  in  o r g a n is m ic  b e h a v io u r , su ch  a s  c h a n g e s  in h ab it , 

a r e  d ir e c t ly  t r a n sm iss ib le  d o e s  n o t s ta n d  u p  to  s c r u t in y , g iv e n  the 

c o m p le x  in te r d e p e n d e n c e  o f  th e  D N A  g e n e s  w ith  o n e  a n o th e r  an d  

w ith  th e  s o m a , th e re  is  n o  r e a s o n  t o  d is c o u n t  th e  p o s s ib i l i ty  o f  general 

c h a n g e s  t o  th e  g e n o m e  a r is in g  d u r in g  d e v e lo p m e n t . T h is  i s  p r e c ise ly  

th e  p o s i t io n  B e r g so n  a d o p t s  in  r e la t io n  t o  L a m a r c k ism . A lth o u g h  

c r it ic a l  o f  th e  L a m a rc k ia n  id e a  o f  th e  tr a n sm iss ib il i ty  o f  a c q u ire d  

c h a r a c te r is t ic s  in  its  b a r e  fo r m , B e r g so n  d o e s  n o t  d isco u n t, th e  su b ject, 

o f  d e v e lo p m e n ta l  c h a n g e  e n tire ly :

N o w , su p p o s e  th a t d ie  s o m a  c a n  in flu e n c e  th e  g e r m  p la sm , a s  th o se  

w h o  h o ld  th a t  a c q u ir e d  c h a r a c te r s  a re  t r a n sm iss ib le . Is  n o t  th e  m o s t  

n a tu ra l h y p o th e s is  t o  su p p o s e  th a t th in g s  h ap p e n  in th is  s e c o n d  ease 

as in th e  fir s t , an d  th at th e  d ir e c t  e f f e c t  o f  th e  in flu e n ce  o f  th e  so m a  

i s  a  gen eral  a lte ra t io n  o f  th e  g e r m - p la s m ?  (B e r g s o n  1 9 8 3 :  8 2 )

In  th is  s e n s e , r a th e r  th an  s im p le  c h a n g e s  in  h a b it  b e in g  h e re d ita ry , 

B e r g so n  c o n s id e r s  so m a t ic  m o d if ic a t io n s  t o  in flu e n ce  the. g e n e r a l  

o r ie n ta t io n  o f  th e  flu id  g e n o m e . F u r th e r m o r e , he c o n s id e r s  v a r ia tio n s  

in  th e  g e n o m e  t o  a r is e  ‘w ith in 1 th e  e n v iro n m e n ta l  d e m a n d s  p la c e d  on  

d ie  o r g a n ism . J a m e s  B a ld w in , a  c o n te m p o r a r y  o f  B e r g so n ’ s ,  c o n c e iv e d  

o f  a  s im ila r  p r o c e s s  w h ich  h e  te r m e d  ‘o r g a n ic  s e le c t io n ’ . W h a t is  now- 

k n o w n  as th e  ‘B a ld w in  E f fe c t ’ a t t r ib u te s  a  d e g r e e  o f  a c t iv e  se le c t io n  to  

th e  o rg a n ism  w h e re b y  th e  o r g a n ism  s o m e h o w  a c c o m m o d a te s  i t s e l f  to  

c o n d it io n s  w h ic h  a re  b e n e fic ia l . B a ld w in  a r g u e d  th a t th is  v a g u e  ‘ in te l 

l ig e n c e ’ o f  th e  o r g a n ism  to  im p r o v e  i t s  r e la t io n s  w ith  th e  e n v iro n m e n t 

‘p r e v e n t s  th e  in c id e n c e  o f  n a tu ra l  s e le c t io n ’ (B a ld w in  1 8 9 6 :  4 4 7 ) .  T h at 

w h ic h  is  p a s s e d  o n  is  th e  c a p a c ity  t o  a d a p t  w h ile  th e  c o n tin u e d  su rv iv a l
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o f  th e  s p e c ie s  g iv e s  i t  ‘ a ll  th e  t im e  n e c e s s a r y  t o  g e t  th e  v a r ia t io n s  

r e q u ir e d  f o r  th e  fu ll  in s t in c t iv e  p e r fo r m a n c e  o f  th e  fu n c t io n ’ (B ale)w in  

1 8 9 6 : 4 4 8 ) .  A lth o u g h  B a ld w in  d is c o u n te d  th e  p o s s ib i l i ty  o f  sp ec ific  

c h a n g e s  o f  h ab it d ir e c t ly  a f le c t in g  th e  g e r m - l in e , h e  p r o p o s e d  th a t th e  

in c r e a se d  a b ility  t o  a d a p t  th a t i s  t r a n sm it te d  g a v e  th e  o rg a n ism  a 

se le c t iv e  a d v a n ta g e , a llo w in g  it t o  su rv iv e  lo n g  e n o u g h  u n til  v a r ia tio n s  

in th e  g e n o m e  c o n s t r u c te d  an  a p p a r a tu s  th a t  w o u ld  e f fe c t  th e  n e c e ssa ry  

c h a n g e s . A s  a n  e x a m p le  o i  th is , h e  d e sc r ib e d  th e  e m e r g e n c e  o i  th e  

han d  a s  th e  m a n ife sta t io n  o f  a  g e n e r a l  te n d e n c y  to  ‘ g r a s p ’ . T ra n s it io n a l 

fo r m s  w o u ld  u s e  w h a te v e r  th e y  h a d  a v a ilab le  u n til  v a r ia t io n s  s te a d ily  

c o n tr ib u te d  t o  th e  g r o w th  o i  a  h an d .

S o m e w h a t  su rp r is in g ly  D e n n e t t  a c c e p ts  th e  ‘B a ld w in  E f f e c t ' u n c r i t 

ic a l ly  as an  e x a m p le  o i  a  th e o r e t ic a l  ‘ c r a n c /  (D e n n e t t  1 9 9 5 :  7 7 —8 0 ) .  

H e  r e g a r d s  o r g a n ic  s e le c t io n  a s  h av in g  th e  e f fe c t  o f  ‘ sp e e d in g  u p ’ th e  

in flu e n ce  o f  n a tu ra l  s e le c t io n . F r o m  D e n n e t t ’ s p e r s p e c t iv e ,  th e  e f fo r t s  

o f  th e  o rg a n ism  g iv e  i t  a  m o r e  o r ie n te d  t r a je c to r y  th ro u g h  d e sig n  

sp a c e . H o w e v e r , a s  H o  p o in ts  out., th e re  is  n o  c o n n e c t io n  b e tw e e n  

B a ld w in 's  c o n c e p t io n  o t  o n to g e n e t ic  m o d if ic a t io n  a n d  th e  g e n e t ic  

a ss im ila tio n  r e q u ir e d  lo r  h e re d ity  ( H o  1 9 8 4 :  2 7 3 ) .  N o  m a t te r  h o w  

w e ll  th e  o rg a n ism  a d a p ts  t o  th e  e n v ir o n m e n t, it. s t ill  has t o  w a i t  just, as 

lo n g  fo r  m u ta t io n  t o  s i t t  th ro u g h  th e  f ie ld  o f  g e n e t ic  p o ss ib i l i t ie s . 

P r o b le m s  su ch  a s  th e  c o r re la t io n  o f  s in g u la r  v a r ia t io n s  w ith  th e  

n e c e s s a r y  g e n e r a l  c h a n g e s  in  b o th  th e  o r g a n  a n d  th e  o r g a n ism  still  

a p p ly . In r e sp o n s e  t o  th is , H o  r e v iv e s  C .  H .  W ad d in g t.o n ’ s  c o n c e p t  of 

‘c a n a liz a t io n ’ . W a d d in g to n  p r o p o s e d  th a t  o r g a n is m ic  r e sp o n s e s  to  

e n v iro n m e n ta l  c h a n g e  c a n a liz e  g e n e t ic  m u ta t io n s  in th e  d ire c t io n  o f  

a d a p ta t io n . A s  iu r th e r  te s ta m e n t  t o  th e  r e le v a n c e  a n d  c o m p lex ity * o f  

h is acco u n t, o f  e v o lu t io n a r y  d e v e lo p m e n t ,  B e r g so n  e m p lo y s  th is  e x a c t  

te r m  t o  a c c o u n t  fo r  th e  sp e c if ic ity  o f  fu n c tio n  a n d  th e  ‘ s u c c e s s ’ o f  

o r g a n ism ic  r e sp o n s e s  t o  th e  p r o b le m s  im p o s e d  u p o n  i t  b y  th e  e n v iro n 

m e n t .  D isc u s s in g  th e  p r e c is e  r e la t io n  b e tw e e n  th e  e y e  a n d  o r g a n ism ic  

b e h a v io u r , B e r g so n  w r ite s : ‘T h e  v is io n  o i  a  l iv in g  b e in g  i s  a n  effective 

v is io n , l im ite d  to  o b je c t s  o n  w h ich  th e  b e in g  c a n  a c t :  it i s  a v is io n  th at 

is  can alized , a n d  th e  v isu a l a p p a r a tu s  s im p ly  sy m b o liz e s  th e  w o r k  o f  

can a l v  z in g ' (B e r g s o n  1 9 8 3 :  9 3 ) .

H o ’s  r e n d it io n  o f  c a n a liz a tio n  d is t in g u ish e s  tw o  d is t in c t  e v e n ts : th e  

in te n s if ic a tio n  o f  r e sp o n s e  t o  an  e n v iro n m e n ta l  s t im u lu s ,  r e su lt in g  in
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in c r e a se s  in th e  fr e q u e n c y  o l  p h e n o c o p ie s , fo llo w e d  b v  th e  int ern a l i/a  

t io n  o f  th e  r e sp o n s e  th ro u g h  g e n e tic  a ss im ila t io n . H o 's  in te rp re ta t io n  

o f  W ad c lin g to n ’ s  th e o ry  is  in  p e r f e c t  a c c o r d  w ith  B e r g so n ’s  id e a  o i 

c a n a h z a tio n . H o  e x te n d s  th e  id e a  o f  c a n a liz a tio n  t o  a rg u e  th a t ‘ h e re d ity ’ 

'd o e s  n o t  r e s id e  e x c lu s iv e ly  in  th e  D N A  tr a n sm it te d  b u t  in  th e  en tire
J

sy s te m  o f  in te r r e la t io n sh ip s  b e tw e e n  o r g a n ism  a n d  e n v ir o n m e n t a t  a ll 

le v e ls ’ (H<> 1 9 8 9 : 3 2 ) ,  T h is  is  p r e c is e ly  h o w  B e rg so n  c o n c e iv e s  o f  th e  

‘te n d e n c y ’ as a  v ir tu a l  e v o lu t io n a r y  m e m o r y . F r o m  B e r g so n ’ s p e r s p e c 

t iv e , th e  f lu id  g e n o m e , s o m a t ic  v a r ia t io n  a n d  th e  o b je c t s  w h ic h  re la te  

to  it in th e  e n v iro n m e n t, a r e  u lt im a te ly  c o r re la te d  in th e  c o n tin u ity  o f  

d u r a t io n  b y  th e  ten d en cy ' a s  a n  im m a n e n t  'p r o b le m '.

D Y N A M I C  S Y N T H E S I S

in Creative Evolution  B e r g so n  e m p lo y s  th e  e a s e  w h e re  tw o  d iv erse  

s p e c ie s  o f  b u tte r f ly  h a v e  d if fe r e n t  w in g - p a t te m s  w h ic h  can  b e  m im 

ic k e d  w h e n  th e  la rv a  o f  o n e  is  su b m itte d  to  th e  sa m e  e n v iro n m e n ta l 

te m p e r a tu r e  a s  th e  o th e r , a s  a  m e ta p h o r  fo r  th e  g e n e r a l  r e la t io n  

b e tw e e n  c a u se  an d  e f fe c t  in  th e  e v o lu t io n a r y  p r o c e s s .  H e  c o m p a r e s  the 

r e la t io n  b e tw e e n , o n  th e  o n e  h a n d , th e  m a te r ia l  c o m p o s it io n  o f  the 

b u tte r f ly  w in g  an d  th e  te m p e r a tu r e  v a r ia tio n  a n d . o n  th e  o th e r , the 

s in g u la r  p a t te r n  fo r m a t io n s ,  t o  th a t b e tw e e n  a  w in d -u p  p h o n o g ra p h  

an d  th e  m e lo d y  it p la y s . B e rg so n  a rg u e s  that in b o th  r a s e s  ‘ th e  q u an tity  

o f  th e  e f fe c t  d e p e n d s  o n  th e  q u a n tity  o f  th e  c a u se , b u t  th e  c a u se  d o e s  

n o t in flu e n c e  th e  q u a lity  o f  th e  e ffec t.’ (B e r g s o n  1 9 8 3 : 7 3 ) .  W ith  th e  

p h o n o g r a p h , fo r  e x a m p le , th e  v a ry in g  a m o u n ts  o f  te n s io n  in  th e  sp r in g  

can  d e te r m in e  th e  v o lu m e  an d  s p e e d  at w h ich  th e  r e c o r d  is  p lay e d , 

b u t  th e  so u n d s  p r o d u c e d  w il l  b e  v a r ia t io n s  o f  th e  sa m e  m e lo d y . 

B e r g so n  p o in ts  o u t that a  s im ila r  r e la tio n  b e tw e e n  c a u se  an d  e f fe c t  is 

o p e ra t iv e  w ith  th e  v a r ia t io n  o f  th e  b u t t e r f l ie s ’ w in g - p a t te m s . In d iis  

c a s e ,  th e  te m p e r a tu r e  v a r ia t io n s  a f fe c t  th e  p r o c e s s  o r  r a te  o f  p a t te r n  

g e n e ra t io n  but. not. th e  b a s ic  p a tte rn  fo rm  it se lf . B e rg so n  e x te n d s  this 

m e t a p h o r  t o  th e  g e n e r a l  r e la t io n  b e tw e e n  m a t t e r  a n d  fo r m  in  d ie  

e v o lu t io n a r y  p r o c e s s .

T h e  d is t in c t io n  b e tw e e n  m a te r ia l  c a u se s  an d  th e  q u a lita t iv e  e ffec ts  

o f  p a t te r n  fo rm a tio n  in v ite s  c o m p a r iso n  w’ith  T u r in g ’ s th e o r y  o f  

m o r p h o g e n e s is . I l i r o u g h  s tu d y in g  le a f-p a tte r n s  l  u r in g  d is c o v e r e d  th at
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h o m o lo g ) · i s  th e  r u le  in f lo ra  r a th e r  th an  th e  e x c e p t io n . A lth o u g h  th e  

n u m b e r  o f  p la n t  v a r ie t ie s  is  e n o r m o u s , th e  d is t in c tiv e  k in d s  o f  leaf- 

p a t te r n  is  r a th e r  sm a ll .  T u r in g  e x a m in e d  th e  m e a n s  b y  w h ich  p la n t 

'm o r p h o lo g ie s ’ a r e  p r o d u c e d ,  h e n c e  th e  t i t le  ‘m o r p h o g e n e s is ’ . H e 

d is c o v e r e d  th a t th e  v a r io u s  f o r m s  w e r e  th e  r e s u lt  o f  c h e m ic a l p a tte rn s  

p r o d u c e d  d u r in g  d e v e lo p m e n t . T h e s e  p a t te r n s  w e r e  d e te r m in e d  by 

re a c t io n s  b e tw e e n  p la n t  e n z y m e s . A lth o u g h  d ie  e n z y m e s  a r e  p r o d u c e d  

b y  g e n e s ,  th e  p a t te r n  in fo rm a t io n  is  ir r e d u c ib le  t o  th e  g e n e s  a lo n e . 

F r o m  B e r g s o n 's  p e r s p e c t iv e , a lth o u g h  th e  g e n e s  a r e  th e  m a te r ia l  c a u se  

o f  sp e c i f ic  p a t t e r n  fo r m a t io n s ,  th e  p a t te r n in g  e f fe c t  d if fe r s  in  k in d  fro m  

th e  a c tu a l  g e n e s .

T u r in g ’ s  w o r k  h as  b e e n  fu r th e re d  in a  s e r ie s  o f  r e c e n t  s tu d ie s  by 

B rian  G o o d w in . G o o d w in  h as  a r g u e d  th a t s im p le  m o r p h o g e n e t ic  

p a tte rn s  o f  g r o w th  c a n  b e  d isc e r n e d  in  th e  g e n e ra t io n  o f  th e  c e llu la r  

fo r m s  o f  a ll p la n ts  a n d  o r g a n ism s . F ie  has d e m o n s t r a te d  th a t g e n e r a l  

m o r p h o g e n e t ic  p a tte rn s  u n fo ld  d u r in g  d e v e lo p m e n t  w h ich  g iv e  r is e  to  

a  v a r ie ty  o f  o r g a n ic  fo r m s ,  f r o m  th e  sh a p e  an d  d is tr ib u t io n  o f  p la n t 

le a v e s ,  th e  b o n e  s t r u c tu r e s  o f  v e r te b r a te s  t o  th e  c e llu la r  s t r u c tu r e  o f  

th e  e y e .  A s  w ith  T u r in g ,  G o o d w in  h as  d e m o n s t r a te d  th a t th e  m o r p h o 

g e n e t ic  p a t te r n s  a r e  ir r e d u c ib le  t o  th e  g e n e t ic  in fo r m a t io n  in  th e  D N A . 

E m e r g in g  th r o u g h  sy m m e tr y - b r e a k in g  r e a c t io n s  d u r in g  g e n e r a t io n , th e  

u n fo ld in g  o f  th e  g e n e l ic  m a te r ia l  p r o d u c e s  p a tte rn s  w h ic h  a re  n o t 

c o n ta in e d  in  th e  g e n e s  th e m se lv e s . F u r th e r  t o  th is ,  G o o d w in  a rg u e s  

th a t p a t te r n in g  i s  n o t  o n ly  a t t r ib u ta b le  t o  h o w  th e  lo c a l  c e l l s  in te r a c t  

w ith  o n e  a n o th e r , i t  i s  a ls o  in flu e n c e d  b y  th e  r e la t io n s  w ith  n e ig h b o u r 

in g  r e g io n s  (G o o d w in  1 9 9 7 : 4 9 ) .  H e  d e fin e s  th e  r e la t io n a l s t r u c tu r e  as 

a  w h o le  a s  a  m o r p h o g e n e t ic  ‘ f ie ld ’ . G o o d w in  h as  show rn th a t in  th e  

g e n e r a t io n  o f  b io lo g ic a l  fo r m s ,  su c h  a s  th e  l im b s  o f  v e r te b r a te s  an d  

e v e n  th e  b a s ic  s t r u c tu r e  o f  th e  e y e ,  g e n e r ic  ty p e s  o f  fie ld  d e te rm in e  

th e  m an n e r  in w h ich  c e lls  a r e  u n fo ld e d  d u r in g  d e v e lo p m e n t . M o s t  

im p o r ta n t ly , f r o m  th is  p e r s p e c t iv e ,  a  s t r u c tu r e  su c h  a s  th e  e y e  c a n n o t 

b e  r e d u c e d  t o  th e  s u m  o f  i t s  g e n e t ic  p a i t s .  T h e  fie ld  d e m a n d s  th a t  th e  

g e n e s  a n d  th e  s o m a  u n fo ld  a s  a  r e la t io n a l  w h o le .  M o r e o v e r ,  th e  

e v o lu t io n  o i  th e  e y e ,  fo r  e x a m p le , c a n  b e  r e g a r d e d  as a s e r ie s  o f  

v a r ia t io n s  o f  a  s in g le  m o r p h o g e n e t ic  f ie ld .

T h is  is  p r e c is e ly  th e  p o s it io n  th a t  B e rg so n  a r r iv e s  a t  in  h is  a c c o u n t  

o f  th e  e v o lu t io n  o f  th e  e y e . H e  d e fin e s  s ig h t  a s  a  ‘ te n d e n c y ·’ . T h e
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p r o x im ity  o f  (h e  id e a  o f  th e  te n d e n c y  t o  G o o d w in 's  c o n c e p t  o f  th e  

fie ld  can  b e  d is c e r n e d  ill a  fu r th e r  m e ta p h o r  B e r g so n  e m p lo y s  to  

d e sc r ib e  th e  p r o c e s s  o f  c a n a liz a tio n . In  th is  in s ta n c e , B e r g so n  c o m p a r e s  

th e  p r o c e s s  o f  c a n a liz a tio n  to  the. m o v e m e n t  o f  an  in v is ib le  h an d  

th ro u g h  a  m a s s  o f  ir o n  f ilin g s . I f  th e  m o v e m e n t  is  s t o p p e d  a t an y  g iv e n  

m o m e n t  the. filin g s w ill be. c o o r d in a te d  in  a  sp e c if ic  fo rm .

F o r  th is  r e a s o n , i f  th e  a r r a n g e m e n t o f  th e  g ra in s  is  t e r m e d  an 

‘e f fe c t ’ an d  th e  m o v e m e n t  o f  th e  h a n d  a  ‘ c a u s e 1, it m a y  in d e e d  b e  

sa id  th a t th e  w h o le  o f  th e  e f fe c t  is  e x p la in e d  b y  th e  w h o le  o f  the 

c a u s e ,  b u t  t o  p a r t s  o f  d ie  c a u se  p a r t s  o f  th e  e f fe c t  w il l  n o  w ise  

c o r r e s p o n d . (B e r g s o n  1 9 8 3 : 9 4 )

B e r g so n  e m p lo y s  th is  m e ta p h o r  t o  p o in t  o u t  w h a t h e  c o n s id e r s  t o  b e  a 

lo g ic a l  a n o m a ly  in th e  n e o -D a rw in ia n  a c c o u n t  o i ’ a d a p ta t io n . N e o -  

D a r w in ism  p r e s u p p o se s  th a t th e  m a te r ia l  'c a u s e s ’ o f  th e  e y e  can  b e  

t r a c e d  b a c k  t o  a  s e t  o f  sp e c if ic  g e n e s . ’I h e  r e la t io n  b e tw e e n  th e  g e n e tic  

m a te r ia l  a n d  th e  s o m a t ic  ‘e f f e c t ’ i s  a ssu m e d  to  b e  o n e - o n e :  f o r  e v e ry  

g iv e n  g e n e  th e re  i s  a  c o r r e s p o n d in g  m e c h a n ism . T h e  e v o lu t io n  o f  th e  

e y e  c o r re sp o n d s  t o  a  d is c r e te  c a u sa l s e r ie s ,  w h ich  can  c o n c e iv a b ly  b e  

m a tc h e d  w ith  a  s e r ie s  o f  a d d it io n s  t o  tlie  e y e  a s  a  c o o r d in a te d  se t  o f  

m e c h a n ism s. T h e  p r o b le m  w ith  th is  p ic tu r e  i s  th a t i t  c a n  in  n o  w ay  

a c c o u n t fo r  th e  c o n tin u ity  o f  p a t te r n  o r  m o r p h o lo g y  in  th e  e v o lu t io n  

o l  fo r m . A s  m o rp h o lo g y ’ r e su lt s  f r o m  th e  c o n tin u o u s  u n fo ld in g  o f  ce lls  

an d  th e  re la t io n s  b e tw e e n  th e m , m o rp h o lo g ic a l  p a t te r n s  c a n n o t b e  

r e d u c e d  t o  an y  sp e c if ic  g e n e s .  F r o m  th e  p o in t  o f  view ’ o t  m o r p h o g e 

n e t ic  f ie ld s , o n ly  th e  c a u se  as a  ‘ w h o le ? can  b e  c o m p a r e d  t o  th e  

e f fe c t .  T h is  w h o le  is  m a n ife s t  in  th e  c o n tin u ity  o f  d e v e lo p m e n t , a n d  i t  

is th e  w h o le  w h ich  c h a n g e s  in  th e  co n tin u ity ' o f  th e  e v o lu t io n a ry  

p r o c e s s .

In  t e r m s  o i  B e r g so n ’s  m e ta p h o r , th e  c a u se  o i  th e  m o r p h o lo g y  o f  th e  

h an d , in th is c a se , can  b e  c o m p a r e d  t o  th e  g e n e r ic  la w s  o l  g e n e ra t io n  

e x p r e s s e d  in th e  c o n t in u o u s  d e v e lo p m e n t  o f  th e  b o n e  s tr u c tu r e , sk in , 

c a r t i la g e , an d  s o  o n , an d  th e  sp e c if ic  d if fe r e n c e s  e n c o d e d  in  th e  D N A . 

F r o m  th is p e r s p e c t iv e ,  h o w e v e r , th e  im m a n e n t  c a u se s  o f  m o rp h o lo g ic a l  

d if fe re n c e  n o t  o n ly  d e te r m in e  th e  m a te r ia l  s t r u c tu r e  o f  th e  h an d  b u t*
a ls o  i t s  fu n c tio n . In th e  p r o c e s s  o f  c a n a liz a tio n , B e r g so n  a r g u e s ,  the

9 9



P H I I  O S O P H “  I N  T H F  A O R  O F  S C I E N C E  A N D  C A P I T A L

c o n tin u ity  o f  e f fe c t  is  im p lic a te d  in  th e  c o n tin u ity  o f  c a u se . In o r d e r  to  

c o r r e la te  th e  c o n c e p t  o f  th e  te n d e n c y  w ith  th e  fu n c tio n a l sp e c if ic ity  o f  

th e  o rg a n s  it e x p r e s s e s ,  B e rg so n  d e fin e s  th e  im m a n e n t  c a u se s  o f  

e v o lu t io n a r y  d if fe re n c e  as v ir tu a l  o r  g e n e r a l  'p r o b le m s ' (B e r g s o n  1 9 8 3 : 

5 8 ) .  P r o b le m s  a r e  b e s t  r e p r e s e n te d  b y  th e  in fin itiv e  f o r m  o f  th e  a c tio n  

a  fu n c t io n  e x p r e s s e s .  ‘S ig h t ’ , f o r  e x a m p le , c a n  b e  e x p r e s s e d  a s  th e  

p r o b le m  ‘ t o  s e c ' .  ‘ G r a s p in g ’ , B a ld w in 's  p r im a r y  e x a m p le  o f  th e  

p r o c e s s  o f  o rg a n ic  s e le c t io n , p r e s e n ts  th e  p r o b le m  ‘ t o  g r a s p 1. It is  su ch  

im m an en t, p r o b le m s  w h ic h  g iv e  r is e  t o  h o m o lo g o u s  o r g a n s ,  th e  c o n 

t in u ity  o f  fu n c t io n  in  t r a n s fo r m a t io n , a c c u m u la te  g e n o m ic  v a r ia t io n s  

a n d  c o r r e la te  fu n c tio n a l sp e c if ic ity  w ith  th e  e n v iro n m e n t.

In  d ie  c o n t in u ity  o f  d u r a t io n  th e  e v o lu t io n a r y  p r o c e s s  m u s t  be 

r e g a r d e d  as a  s in g le  c o n t in u o u s  p la n e  o f  in te g r a te d  m o v e m e n ts  an d  

fu n c tio n s . W ith in  th e  e n v ir o n m e n t each  o rg a n ism  is  im m e r s e d  in  a 

m u lt ip l ic ity  o f  r e la t io n s .  A s  th e  e v o lu t io n  o f  an  o rg a n ism  c a n n o t  be 

d iv o r c e d  f r o m  it s  im m e d ia te  e n v ir o n m e n t, in d iv id u a lity , as B e rg so n  

w r i t e s ,  ‘ a d m its  o f  a n y  n u m b e r  o f  d e g r e e s '  (B e r g so n  1 9 8 3 : 1 2 ) .  F o r  

th is  r e a s o n , r e la t io n s  m u s t  b e  in c lu d e d  in  th e  e v o lu t io n a r y  p r o c e s s .  

M o r e o v e r ,  if a d a p ta t io n  is  r e g a r d e d  a s  ‘a c t iv e ’ , r e la t io n s  m u s t  in  so m e 

w a y  b e  im p lic a te d  in  d e v e lo p m e n t .

In Creative Evolution  B e r g so n  a r g u e s  th a t r e la t io n s , a n d  n o t in d iv id u a l 

g e n e s  o r  o r g a n is m s , m u s t  b e  r e g a r d e d  a s  th e  p r im a r y  u n its  o t  th e  

e v o lu t io n a ry  p r o c e s s .  F r o m  th is  p e r s p e c t iv e ,  th e  p r o c e s s  o f  can a liza tio n  

tr a v e r s e s  s u b je c t  a n d  o b je c t .  T h e  c o o r d in a t io n  o f  c e llu la r  d e v e lo p m e n t  

is fu r th e r  im p lic a te d  in  th e  r e la t io n a l  w h o le  as a  s in g u la r  ‘ c o m p o n e n t  

s y s t e m ' (B e r g s o n  1 9 8 3 : 1 6 6 ) . I f  e a c h  r e la t io n  is  s e e n  a s  a  c o m p o n e n t  

s y s t e m , th en  n o t  o n ly  th e  d e v e lo p m e n t  o f  e a c h  o r g a n ism  b u t  th e  

o r g a n ism  an d  it s  e c o s y s te m  m u s t  b e  r e g a r d e d  a s  m u tu a lly  im p lic a te d . 

S im ila r ly , th e  m u lt ip l ic ity  o f  im m a n e n t  sy s te m s  w h ic h  c o n st itu te  th e  

e n v iro n m e n t a r e  to  v a ry in g  d e g r e e s  c o n ta in e d  w ith in  each  o t h e r ,  m u c h  

l ik e  R u s s e l l 's  th eory ' o f  lo g ic a l  ty p e s ,  e x c e p t  th e re  is  n o  d isc e rn ib le  

h ie ra rc h y  a n d  e a c h  is  c o r r e la t e d  w ith  th e  w h o le .

D u r in g  d e v e lo p m e n t , c e lls  a r e  o rg a n iz e d  (o  p r o d u c e  a  sp ec ific  

o r g a n , th e  o r g a n  is  d e s ig n e d  t o  p r o d u c e  a  p a r t ic u la r  fu n c tio n , a n d  th e  

fu n c tio n  r e la te s  t o  an  e x te r n a l  o b je c t .  T h e  d e v e lo p m e n t  o f  th e  o r g a n , 

in  th is  s e n s e , in c lu d e s  th e  n a tu r e  o f  th e  e x te r n a l  b o d y . F o r  th is r e a s o n , 

B e rg so n  a r g u e s  th a t ‘ fin ality  is  e x te r n a l ’  (B e r g so n  198  3 : 4 1 ) .  F r o m  th is
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p e r s p e c t iv e , B e r g s o n 's  in te rp re ta t io n  o f  d e v e lo p m e n t  i s  p r o x im a te  to 

n e o - L a m a r c k ism . L a m a r c k  c o n s id e r e d  th e  e f fo r t s  an  o r g a n ism  m a k e s  

t o  a d ju s t  t o  i t s  e n v ir o n m e n t t o  c o n tr ib u te  d ir e c t ly  t o  its  e v o lu t io n . In 

th is  c a s e ,  th e  ‘ e f fo r t s ’ o f  a n  a n im a l a re  c o n c e iv e d  in  th e  m a n n e r  o f  

‘ in te n t io n s ’ . H o w e v e r ,  B e r g so n  is c r it ic a l  o f  L a m a r c k ism  in th is  b a re  

fo r m . W ith  an  in te n t io n a l a c tio n  th e  r e la t io n  b e tw e e n  s u b je c t  an d  

o b je c t  c a n  o n ly  b e  r e g a r d e d  a s  s u c c e s s iv e , us th e  su b je c t  is  c o n sid e re d  

t o  reac t o r  a d a p t  to a  g iv e n  e n v iro n m e n t. B e r g so n  p o in ts  o u t  th a t in  

th e  c o n tin u ity  o l  d iu a t io n  s u b je c t  a n d  o b je c t  m u s t  b e  r e g a r d e d  as 

c o n te m p o r a n e o u s . In th is s e n s e , th e  o r g a n is m ’ s  r e sp o n s e  m u s t  b e  seen  

a s  ta k in g  p la c e  w ith in  a  g iv e n  r e la t io n . T h e  r e la t io n  i t s e l f  in flu e n c e s  

th e  d ir e c t io n  o f  c h a n g e . I f  w e  c o n s id e r  th e  r e la t io n  a s  p r im a r y  a n d  th e  

r e la t io n a l w h o le  as a  s in g le  c o m p o n e n t  s y s t e m , th en  th e  fu n c tio n  o f  

th e  s u b je c t  b e c o m e s  in se p a ra b le  f r o m  th e  n a tu re  o f  i t s  o b je c t .  S u b je c t  

a n d  o b je c t  c a n  b e  r e g a r d e d  a s  e v o lv in g  ‘ in t a n d e m .’

A s  a  c o n c r e te  e x a m p le  o f  th e  e m e r g e n c e  o f  a  r e la t io n a l  c o m p o n e n t  

s y s t e m , B e rg so n  d e sc r ib e s  th e  c a s e  o f  th re e  d is t in c t  s p e c ie s  o f  w asp  

w h o  p a ra ly se  th e ir  p r e y  in  e x a c t ly  th e  s a m e  w a y . T h e  th re e  s p e c ie s  

h av e  e v o lv e d  th e  sa m e  in s t in c t  o f  s t in g in g  th e ir  p r e y  in  th e  p re c ise  

p o in t  o n  th e  n e r v o u s  s y s te m  w’h e r e  th e  p r e y  w il l  b e  im m o b il iz e d  b u t  

n o t k i l le d . T h is p r o c e d u r e  is  c a r r ie d  o u t  fo r  th e  b o d y  o f  th e  p r e y  w ill 

th en  b e  h o s t  t o  th e  w a s p ’ s  la rv a e . B y  k e e p in g  th e  b o d y  o f  th e  p re y  

a liv e , th e  la rv a e  h a v e  a c o n tin u o u s  su p p ly  o f  fo o d  d u r in g  m a tu ra tio n . 

T h e  la rv ae  fu r th e r  m a x im iz e  th e  e f fe c t  o f  th e ir  p a r e n t ’ s  im m o b iliz in g  

s t in g  b y  d e v o u r in g  th e  o r g a n s  o f  th e  h o s t ,  b e g in n in g  w ith  th e  le a s t  vital 

in o r d e r  th a t its  b o d y  re m a in s  a liv e  fo r  a s  lo n g  a  p e r io d  as p o ss ib le .

In o r d e r  to  t r a n sc e n d  th e  l im ite d  p e r sp e c t iv e  n e o  D a r w in is m  o ffe r s  

o f  su c h  a  p h e n o m e n a , B e r g so n  su g g e s ts  th a t w e  c o n s id e r  th e  r e la t io n  

n o t so  m u ch  a s  b e tw e e n  ‘ tw o  o r g a n is m s , but. a s  tw o  a c t iv it ie s ’ . F ro m  

th e  n e o -D a rw in ia n  p e r s p e c t iv e  th is  e x trao rd in a ry ' s e r ie s  o f  c o m p le x  

a d a p ta tio n s  a n d  c o r r e la t e d  fu n c tio n s  is s im p ly  th e  r e su lt  o f  a  s e r ie s  o f  

r a n d o m  m u ta t io n s  b e in g  a c c u m u la te d  b y  n a tu r a l  s e le c t io n . 'H ie  in s t in c t

u a l b e h a v io u r  o f  th e  w a sp  a n d  it s  la rv ae  is  a t t r ib u te d  to  th e  g ra d u a l 

a c c u m u la t io n  o f  in c re a s in g ly  p e r f e c te d  g e n e t ic  v a r ia t io n s . B e rg so n  

q u e s t io n s  th is  in te r p r e ta t io n  fo r  tw o  r e a s o n s .  F ir s t , b e  a rg u e s  th a t the 

im a g e  o l  a n  in stin c tu a l m e c h a n ism  c o n s t r u c te d  b y  in c re m e n ta l u n its  is 

s im p ly  a  p r o je c t io n  o f  th e  m e c h a n is t ic  p r e su p p o s i t io n s  o f  th e  in te lle c t
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w h ic h  c o n c e iv e s  th e  in s t in c t  in  th e  m a n n e r  o f  a  m a c h in e . In  th is c a se , 

th e  in stin c tu a l b e h a v io u r  is  r e g a r d e d  as th e  a c c u m u la t io n  o i  d is t in c t  

a to m ic  c o m p o n e n t s ,  e a c h  fu n c tio n in g  in  its  o w n  r ig h t. H o w e v e r ,  any 

c h a n g e  in p a r t  w o u ld  h av e  t o  b e  c o r re la te d  w ith  th e  w h o le  in  o r d e r  

fo r  it b o th  to  c o n tin u e  t o  fu n c tio n  a n d  fu n c tio n  b e t te r .  T h e  c h a n c e s  o f  

th is o c c u r r in g  o n c e  a r e  e x t r e m e  e n o u g h , b u t  l o r  th e  in stin c t t o  e v o lv e  

in  p a ra lle l  in th re e  d is t in c t  s p e c ie s  r e n d e r s  su c h  an  h y p o th e s is  m e r e  

c o n je c tu r e . S e c o n d , B e rg so n  q u e s t io n s  th e  a s su m p tio n  th at p r e d a t o r  

a n d  p r e y  e v o lv e  c o m p le te ly  in d e p e n d e n t ly  o f  o n e  a n o th e r . In  o r d e r  to  

a c c o u n t  fo r  th e  p r e c is e  c o r re la t io n  o f  d ie  w a s p ’ s  in tu it iv e  k n o w le d g e  

w ith  th e  s t r u c tu r e  o f  th e  p r e y ’ s a n a to m y , n e o - D a r w in ism  m u st  

p r e s u p p o se  th a t th e  p r e y  e x is t s  p r io r  to  th e  e m e r g e n c e  o i' its  p r e d a t o r ’ s 

in s t in c t . H o w e v e r , th e re  is  n o  e v id e n c e  that, th e  tw o  s p e c ie s  d id  n o t 

e v o lv e  in  ta n d e m . M o r e o v e r , i f  n a tu r a l  s e le c t io n  is  t o  a c c o u n t fo r  th is 

c a se  i t  m u s t  b e  u se d  ‘ s e le c tiv e ly * ai> It w o u ld  b e  in c o n sis te n t  n o t  to  

a ssu m e  th e  p r e y  w o u ld  n o t  h av e  m u ta te d  s o m e  fo rm  of' d e fe n c e . In 

th is  se n se , th e  c o r re la t io n  o f  th e  p r e y ’ s  a n a to m y  w ith  th e  p r e d a t o r ’ s 

in s t in c t  'w o u ld  e x p r e s s ,  in  a c o n c r e te  fo r m , th e  relation  o f  th e  o n e  to  

th e  o th e r ' (B e r g so n  1 9 8 3 : 1 7 4 ).

T h e  d iff ic u lty  w e  h a v e  in  u n d e r s ta n d in g  su c h  a n  in c re d ib ly  c o m p le x  

r e la t io n  b e tw e e n  th e  t w o  o r g a n is m s  s te m s  f r o m  th e  a s su m p tio n  th at 

th e  o r g a n ism  c o n st itu te s  th e  fu n d a m e n ta l u n it oJ e v o lu t io n . H o w e v e r , 

i f  th e  r e la t io n  i t s e lf  a n d  th e  m a te r ia l  o r g a n s  w’h ic h  a re  e n fo ld e d  w ith in  

a n d  e n a c t  i t  a re  r e g a r d e d  a s  a  s in g le  c o m p o n e n t  s y s te m  th e n  th e  tw o  

o r g a n ism s  c a n  b e  se e n  a s  e v o lv in g  in  r e la t io n  t o  o n e  a n o th e r . B e r g so n  

c o n s id e r s  re la t io n s  in  th is  r e s p e c t  t o  b e  in te n s iv e  o r  ‘ sy m p a th e t ic ’ . T h is  

sy m p a th e tic  r e la t io n  is  n o t  o n ly  m a n ife s t  in th e  a c tu a l g iv e n  s itu a t io n  

b u t  o r ie n t s  a n d  g o v e r n s  th e  e v o lu t io n  o f  fo r m . In th is  s e n s e , th e  

o r g a n ism s  a c t  ‘ th ro u g h " o r  w ith in  th e  c o m p o n e n t  s y s te m  as a  w h o le . 

F o r  th is  r e a s o n , B e r g so n  a g r e e s  w ith  th e  n e o - L a m a rc k ia n  id e a  th a t th e  

a c tio n s  o f  th e  in d iv id u a l o r g a n ism s  h ave a n  in flu e n ce  o n  th e ir  e v o lu t io n . 

A s  n o t e d  e a r l ie r ,  he a lso  a g r e e s  th a t  W e ism a n n ’s  b a r r ie r  e ffe c tiv e ly  

d isc o u n ts  th e  p o ss ib ility  o f  s im p le  s e n s o r y - m o to r  c h a n g e s  b e in g  d ir e c t ly  

e n c o d e d  in  th e  D N A . H o w e v e r , he p o in ts  o u t  th a t th e re  is  n o  r e a s o n  

w h y  a g e n e r a l  f o r m  o f  h a b it , a  sp e c i f ic  te n d e n c y , c a n n o t b e  m a n ife s t  in 

th e  g e n o m e  it s e lf  :
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T h e  a c q u ir e d  c h a r a c te r s  w e  a rc  sp e a k in g  o f  a re  g e n e r a l ly  h a b it s  o r  

th e  e f fe c t s  o i  K ah it, an d  a t  th e  r o o t  o f  m o s t  h ab its  th e re  is  a  n a tu ra l 

d is p o s it io n . S o  th a t o n e  c a n  a lw a y s  a sk  w h e th e r  i t  is re a lly  th e  h ab it 

a c q u ir e d  b y  th e  s o m a  o f  th e  in d iv id u a l th a t is t r a n sm itte d , o r  

w h e th e r  it is n o t  r a th e r  a  n a tu ra l  a p t itu d e , w h ich  e x i s t e d  p r io r  lo  

th e  habit.. I h is a p t itu d e  w o u ld  h a v e  re m a in e d  inherent, in th e  g e r m · 

p la sm  w h ich  th e  in d iv id u a l b e a r s  w ith in  h im , as it w a s  in the 

in d iv id u a l h im se lf  an d  c o n se q u e n t ly  in th e  g e r m  w h e n c e  h e  sp ra n g . 

(B e r g so n  1 9 8 3 : 7 9 )

T h is  ‘ n atu ra l d isp o s it io n ’ c o r r e s p o n d s  t o  a  sp e c if ic  te n d e n c y  o r ie n t in g  

th e  a c tio n s  o f  th e  o r g a n ism . A lth o u g h  c h an g e s  in  h ab it o r  a c q u ire d  

c h a ra c te r is t ic s  h av e  n o  d ir e c t  in flu en ce  on  th e  ac tu a l g iv e n  g e n e tic  

m a k e -u p  o f  th e  o r g a n ism , th e y  h av e  an  e f fe c t  o n  th e  g e n e r a l  ‘d i s p o s 

it io n ’ o f  th e  g e n o m e ,  an d  th is b ro a d  in flu e n ce  is e n fo ld e d  in any 

v a r ia t io n s  that a r ise  in r e p r o d u c t io n . I f  th e  g e n o m e  is  c o n s id e r e d  l o  be 

‘ f lu id ’ th en  th is  f lu id ity  is  n o t  c o m p le te ly  a m o r p h o u s , b u t  h as  a  v ir tu a l 

o r ie n ta t io n , o r  m o r e  a c c u ra te ly , o r ie n ta t io n s . T h e  g e n o m e  is e x p r e s s iv e  

o f  a  m u ltip lic ity ' o f  ‘d i s p o s i t io n s '.  S u c h  d isp o s it io n s  a r e  in tu rn  n o t 

iso la te d  b u t  ‘ r e la t io n a l ’ . F r o m  th is  p o in t  o f  v ie w , n o t  o n ly  c a n  th e  

g e n e s  n o t  b o  iso la te d  fro m  so m a  b u t  th e  s o m a  c a n n o t  b e  iso la te d  fro m  

th e  re la t io n s  w h ich  tr a v e r se  it .

F u r th e r m o r e , ‘e f f o r t ’ m u s t  b e  a c c o r d e d ,  n o t  t o  s o m e  a n th r o p o 

m o rp h ic  c o n c e p t io n  o f  in te n tio n a lly  ac tiv e  o r g a n is m s  b u t t o  th e  

e v o lu t io n a ry  p r o c e s s  itse lf :

A h e re d ita ry  c h a n g e  in  a  d e fin ite  d ir e c t io n , w h ich  c o n t in u e s  to  

a c c u m u la te  an d  a d d  to  i t s e l f  s o  a s  t o  b u ild  u p  a m o r e  an d  m o re  

c o m p le x  m a c h in e , m u s t  c e r ta in ly  b e  r e la te d  t o  s o m e  s o r t  o f  e f fo r t , 

b u t  t o  an  e f fo r t  o f  fa r  g r e a te r  d e p th  th a t th e  in d iv id u a l e f f o r t ,  far 

m o r e  in d e p e n d e n t o l  c ir c u m sta n c e s  . . . (H e rg so n  1 9 8 3 : 8 7 )

T h is  ‘e f f o r t ’ c o r re sp o n d s  w ith  w h a t B e r g so n  te r m s  th e  elan v ital. I t  is 

w ith in  th e  c o n tin u ity  o f  d u ra tio n  th a t  life  r e s p o n d s  t o  th e  o b s ta c le s  

w h ich  c o n fro n t it . A s  B e r g so n  w r ite s  o f  h is  o w n  ’ v ita l p r in c ip le ’ , w h ile  

i t  m a y  n o t e x p la in  v e r y  m u c h , a t  le a s t  i t  r e m in d s  u s  o f  o u r  ig n o r a n c e .
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T h e  élan vital is  a  s ig n  t o  a ffix  t o  o u r  ig n o r a n c e  p u r e ly  b e c a u se  th e  

n a tu re  o f  d u ra t io n  m e a n s  th a t w e  a r e  a lw a y s  im m a n e n t  t o  the 

e v o lu t io n a r y  p r o c e s s .  O n  th e  o t h e r  h a n d , th e  m e ta p h y s ic s  o f  d u ra tio n  

p r o v id e s  th e  m e a n s  o f  t r a n sc e n d in g  d ie  a p p a r e n t  c o n tra d ic t io n s  w h ich  

d iv id e  th e  lik e s  o i  n e o - D a r w in ism  a n d  n e o - L a m a r c k ism , g e n e t ic s  an d  

m o r p h o g e n e s is .  D u r a t io n  i s  th e  m e ta p h y s ic a l  g r o u n d  o f  a  p r o p e r  

sc ie n t if ic  p lu r a l ism . S c ie n c e , h o w e v e r , w ill n e v e r  g iv e  a  c o m p le t e  

p ic tu r e  o f  th e  w h o le . T h e  clan  vital e m e r g e s  a t  th e  l im its  o f  sc ie n c e  in 

th e  a p o r ia s ,  w h ic h  a lw a y s  le a v e  e v o lu t io n  an  o p e n  q u e s t io n . 'I l ie  

c o n c e p t  o f  r a n d o m  m u ta t io n  a m o u n ts  t o  a  r e fu sa l  t o  a d m it  th a t th e re  

is  a  p o te n t ia l  fo r  c h a n g e  in su b s ta n c e  w h ic h  is  g r e a t e r  th an  o u r  

u n d e r s ta n d in g . In th is  s e n s e , th e  r a n d o m  is  n o th in g  b u t  a  t r o p e  fo r  th e  

fa c t  th a t th e  in te l le c t  h a s  lim its . T h e  o n ly  d a n g e r  in  th e  id e a  th at 

e v o lu t io n  is  a  b lin d  a u to m a to n  o f  c h a n c e  a n d  n e c e s s ity  is th a t i t  is 

s y m p to m a t ic  o f  a  r e fu sa l  t o  a c c e p t  th a t w e  m ig h t  h av e  t o  c h a n g e  the 

w a y  in w h ich  w e  th in k  in  o r d e r  to  a p p re h e n d  c h a n g e  in i t s  c o n tin u ity . 

W h e n  e v o lu t io n  i s  a p p r e h e n d e d  as a n  enduring  p r o c e s s  th e re  is  n o  

a lte r n a t iv e  b u t  to  a c c e p t  th a t e v o lu t io n  is  a  p r o c e s s  w h ic h  thinks itse lf ’ 

The c lan ger D e n n e t t  p e r c e iv e s  in D a r w in ism  o l  e v o lu t io n  a s  a  b lin d  

fo r c e  d r iv e n  b y  c o m p e t it io n  is  n o t  re a lly  all th a t p r o fo u n d , i t  is  th e  

n ih ilism  o f  a  w o r ld  w ith o u t  w ill.

B e r g so n  c o n s id e r s  th e  p r im a r y  ‘ d is p o s it io n ' g o v e r n in g  th e  e v o lu t io n  o f  

h u m a n ity  t o  b e  th e  c o r r e la t e d  a t t r ib u te s  o f  th e  in te l le c t  an d  m e c h a n ism .j

H u m a n ity  d id  not. e m e r g e  w ith  s o m e  tr a n sc e n d e n t  fo rm  o f  r e a so n ; 

ra th e r , th e  d isp o s it io n  to w a r d s  u t ility  h as  o r ie n te d  h u m a n  d e v e lo p m e n t  

to w a r d s  b e in g  an  ‘ in te l l ig e n t ’ a n im a l . T h e  in te l le c t ,  B e rg so n  a r g u e s ,  is  a 

m ac h in e  w h ic h  h as  tr iu m p h e d  o v e r  m e c h a n ism  (B e r g s o n  1 9 8 3 : 2 6 + ) .  

T h ro u g h  th e  in te l le c t  th e  h u m a n  h as  b e e n  a b le  t o  a d a p t  th e  m e c h a n is t ic  

te n d e n c ie s  o f  n a tu r e  t o  its  o w n  e n d s . M e c h a n ism , in  th is  s e n s e , is  w h at 

d e fin e s  th e  h u m a n  a s  an  a n im a l. B e r g so n  r e g a r d s  th e  fo r m  o f  m e c h a n ism  

t o  r e n d e r  th e  h u m a n  t o  b e ,  in  o n e  r e s p e c t ,  an  'e n d ' o f  th e  e v o lu t io n a r y  

p r o c e s s  (B e r g s o n  1 9 8 3 :  2 6 5 ) .  A s d ie  T u r in g  M ac h in e  in d ic a te s , fo r  

e x a m p le , th e re  is  a  u n iv e r sa l  fo r m  o f  m e c h a n ism  a n d  th e  in te l le c t  is  its  

a p o th e o s is . S e e n  fro m  d i i s  p e r s p e c t iv e ,  D e n n e t t 's  F a u s tia n  p r o je c t  is 

p r o b a b ly  th e  c le a r e s t  e x p r e s s io n  o f  th e  ‘e n d  o f  m a n ’ .

D arw in 's D angerous Idea  c o n c lu d e s  w ith  a  d isc u ss io n  <>| a  D a rw in ia n
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‘ e th ic s ’ .  In th is  c a s e ,  h o w e v e r , D e n n e t t  s id e s te p s  th e  p r o b le m a t ic  

e th ic a l  in fe r e n c e s  o f  th e  ‘ su rv iv a l o l  th e  f i t te s t ’ ,  anti r a ise s  the 

'm e c h a n ism ' o f  th o u g h t  t o  a  p o s i t io n  e q u iv a le n t t o  th a t o f  K a n tia n  

re a so n . N e ith e r  ‘ c h an ce  a n d  n e c e s s ity ' n o r  'n a tu ra l  s e le c t io n ’ e q u a te  

w ith  th e  ‘ L a w ’ , r a th e r  th e  s im p le  a lg o r ith m  o f  ‘c h o ic e ’ i s  r a is e d  to  th e  

le v e l  o i  a  u n iv e r sa l  e th ica l im p e r a t iv e . L le n n e tt o u t l in e s  th e  fu tu r e  o f  

e th ic s  a s  fo llo w s:

It. is  n ic e  t o  h av e  g r iz z ly  b e a r s  an d  w o lv e s  l iv in g  in th e  w ild . I lie y  

a r e  n o  lo n g e r  a  m e n a c e ; w e  c a n  p e a c e fu lly  co exL st, w ith  a  litt le  

w is d o m . T h e  sa m e  p o lic y  can  b e  d isc e r n e d  in  o u r  p o lit ic a l  to le r a n c e , 

in r e l ig io u s  f r e e d o m . Y o u  a r e  f r e e  to  p r e s e r v e  o r  c r e a te  an y  re lig io u s  

c r e e d  y o u  w ish , so  lo n g  as i t  d o e s  n o t  b e c o m e  a  p u b lic  m e n a c e . 

W e ’ re  all on  th e  H arth  to g e th e r ,  a n d  w e  h av e  t o  le a rn  so m e  

a c c o m m o d a t io n  , . . (D e n n e t t  199.1»: S t 6)

In th is  p a s s a g e  D e n n e t t  r e v e a ls  th e  u t te r ly  tendentious l ib e ra lism  u n d er- 

K in g  h is  e n t ire  p r o je c t .  I f ,  a s  M a r x  b e l ie v e d . K a n t  w a s  th e  ‘A d am  

S m ith ’ o f  e p is te m o lo g y , m a k in g  o f  th e  tra n sc e n d e n ta l  c a te g o r ie s  a  s o r t  

o f  'h id d e n  h a n d ’ o f  th o u g h t , D e n n e t t  is  th e  ’F ra n c is  F u k u y a m a  o f  

c o n te m p o r a r y  p h ilo so p h y . I f  l ib e r a l  c a p ita lism  m e a n s  th e  e n d  o f  h is to ry  

fo r  F u k u y a m a , w ith  D e n n e t t ,  n e o -D a rw in ism  s p e l ls  th e  end o f  evolution. 

T h e  a b o v e  q u o ta t io n  c o u ld  b e  s u b je c te d  t o  a  g o o d  d e a l o f  rh e to r ic a l 

a n a ly sis  b u t  w h a t is  m o s t  o b v io u s  is  th at D e n n e t t ’ s  e n t ire  b o o k  is  

a im e d  a t se n d in g  ‘e v o lu t io n  to  th e  z o o . T h e  5 1 6  p a g e s  p r e c e d in g  th is 

p a s s a g e , d e v o te d  t o  c o n v in c in g  th e  r e a d e r  o f  th e  u n iv e r sa lity  o f  ‘c h an ce  

a n d  n e c e s s i t y ', a re  fo r  th e  so le  p u r p o se  o f  e m a n c ip a t in g  d ie  libera l 

su b jec t, f r o m  ‘n a tu r e ’ . TTus is  in lin e  w ith  B e r g so n ’s  in sig h t that, th e  

s u b je c t  o f  scien ce, c o n s t itu te s  a  p o s i t io n  w h ic h  i s  o u ts id e  o f  m o v e m e n t  

an d  p r o c e s s .  T h e  v e r y  s u b je c t  p o s it io n  o f  n e o - D a r w in ism  i s ,  in th is 

r e s p e c t ,  c o n c e iv e d  t o  b e  o u ts id e  o f  e v o lu t io n : th e  e m a n c ip a t io n  fro m  

n a tu re  is  in sc r ib e d  in  its  p o in t  o t  v ie w . B e r g so n  r e g a r d s  d ie  n u m e r ic a l  

s u b je c t  o f  sc ie n c e  t o  b e  th e  sa m e  a s  th a t o l  th e  l ib e ra l  s u b je c t . B o th  

a re  a b s t r a c t  a n d  u n iv e r sa l .  In th e  se n se  th a t n e o - D a r w in ism  e lid e s  any 

ac tiv ity  in  o r g a n is m s , l ib e r a lism  e lid e s  an y  a c tiv ity  in  p e o p le .

A s  w ith  ‘p u r e  p e r c e p t io n ’ , d ie  l ib e ra l  s u b je c t  w h o , in  th e  e n d , is 

n o th in g  b u t  a  m ac h in e  lo r  c h o o s in g , e x is t s  o n ly  in  th e o ry  a n d  n o t  in
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fa c t .  O n  th e  o t h e r  h a n d , D e n n e t t ’ s  d e sc r ip t io n  o f  th e  m in d  a s  s im p ly  

a s u m  o f  m e c h a n ism s  o r  a lg o r i th m s , a  m a s s  o f  s e n so r y - m o to r  h a b it s ,  is  

n o t  s im p ly  m is ta k e n , i t  is  th e  m a n ife s ta t io n  o f  a  te n d e n c y  w h ic h  h as  

b e c o m e  a c tu a liz e d  in  m a te r ia l  r e la t io n s  a n d  c o n t in u e s  t o  d o  so  w ith  

in c r e a s in g  r a p id it y .  T h e  s u b je c t  u n d e r  c a p ita l ism  is  n o th in g  b u t  a 

m ac h in e  fo r  c h o o sin g  a n d  a c tin g . A s m e c h a n ism  i.s p r e d ic a te d  o n  the 

n e g a t io n  o f  p r o c e s s ,  th e  a u to n o m o u s  lib e ra l s u b je c t  a s  th e  bare  

m e c h a n ism  o f  th in k in g , a c t in g  a n d  c h o o s in g  is  p r e d ic a te d  o n  th e  

n e g a tio n  o f  a ffe c t iv ity . A ffe c t iv ity  is  o n e  th in g  w e  c a n n o t 'c h o o s e ’ . 

W h e r e  N ie tz sc h e  say s  o f  th e  c a te g o r ic a l  im p e r a t iv e , th a t i t  ‘ s m e ll s  o f  

c r u e l ty ’ ,  th e re  is  e q u a lly  an  in s ip id  v io le n c e  in  D e n n e t t ’ s  ‘e th ic s ' o f  

a u to m a t ism  (N ie tz sc h e  1 9 9 4 : 4 5 ) .  In D e n n e t t ,  th e  ‘ k n o w in g ’  s u b je c t  

i s  a s  m u c h  d e v o id  o f  fe e lin g  as i t  is  b a se d  o n  c la s s  a n d  th e  ‘ f r e e d o m ’ 

o f  th e  l ib e ra l  s u b je c t  is  p r e d ic a te d  o n  e c o n o m ic  e x c lu s io n .

A ll s p e c ie s ,  B e r g so n  a r g u e s ,  in  b e c o m in g  a c tu a l  ‘ tu r n  o n  th e m 

s e lv e s ' ,  b e h a v in g  a s  if th e y  w e r e  a n  e n d  r a th e r  th an  a n  e x p r e s s io n  o f  

m o v e m e n t . T h is  i s  e q u a lly  th e  c a se  w ith  th e  h u m an . In th is r e sp e c t ,  

‘m a n ' o n ly  s u c c e e d s  in  r e a l iz in g  h im s e l f  by abandoning a  pari o f  h im self 

d o n g  the way  (B e r g s o n  1 9 8 3 : 2 6 6 ) .  T h a t  w h ich  is  a b a n d o n e d  is 

d u r a t io n  it se lf . T h e  sc ie n tif ic  an d  lib e ra l  p o in ts  o f  v ie w , th e  sp a t ia l  iza- 

t io n  o f  t im e  an d  la n g u a g e ’ s  c a p a c ity  t o  c o n ta in  th e  s in g u la r  in  th e  

g iv e n , a ll e x p r e s s  fo r  B e r g so n  th e  n e g a t io n  o f  o u r  im m a n e n c e  t o  th e  

c o n tin u ity  o f  c h a n g e . T h e  g r e a te s t  p r o b le m  fa c in g  th e  h u m an  a t p r e s e n t  

i s  'h u m a n is m '.  T h e  c o m m o d if ic a t io n  o f  c u ltu r e , th e  m e c h a n iz a tio n  o f  

l i fe ,  th e  u n iv e r sa l  e c o n o m ic  s u b je c t  a n d  th e  d o m in a tio n  o f  sc ie n c e  and 

te c h n o lo g y , a r e  r e d u c in g  th e  h u m a n  t o  ‘q u a n t ita t iv e ’ v a r ia t io n s  o f  an 

a b s t r a c t  c a te g o r y . D e n n e t t ’ s  d e fin it io n  o f  d ie  m in d  as th e  ‘a lg o r ith m  o f  

a lg o r i th m s ’ e x p o s e s  p r e c is e ly  w h e r e  ‘d if fe r e n c e ’ is  t o  b e  fo u n d , in  th e  

d u r a t io n  o f  th o u g h t a n d  a c t io n . M o r e o v e r ,  D e n n e t t 's  h y p e r  m a te r ia l is t  

d e sc r ip t io n  o f  th e  m in d  as a  m e c h a n ism  is  c o n ta in e d  w ith in  B e r g s o n ’s 

d e fin it io n  o f  th e  b ra in  in  M atter a n d  Memory. T h e  b ra in  c o r r e s p o n d s  to  

th e  m in d  a s  se e n  f r o m  th e o u ts id e  a n d  s to p p e d  fo r  an  in s ta n t . A s 

B e r g so n  d e m o n s t r a te s ,  th is p e r s p e c t iv e  le a v e s  o u t  b o th  c o n tin u ity  an d  

a ffe c t iv ity . T h e se  tw o  fa c to r s  c o r r e s p o n d  t o  th e  d u ra t io n  o f  th o u g h t 

a n d  a c t io n , an d  i t  is  in  th e  d u ra t io n  o f  d ie  m in d  th a t B e r g so n  d isc e r n s  

th e  p o te n t ia l  fo r  t r a n sc e n d in g  th e  a b s t r a c t  c o n fin e s  o f  n e o lib e r a l ism .
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C a p ita l is t  Tendencies 

h ow  the nature o f  reflective thoughto
conditions the direction  o f  hum an evolution

W ith  r e s p e c t  t o  th e  c u r r e n t  s ta te  o f  th in g s , M a r x ’ s  a n a ly s is  o f  cap ita l 

a p p e a r s  n o th in g  s h o r t  o i  p r o p h e t ic . V ir tu a lly  e v e ry th in g  h e  a t t r ib u te s  

t o  cap ita l fro m  its  u n c e a s in g  e x p a n s io n  to  g lo b a liz a t io n , c o m m o d ity  

fc t ish iz a tio n  an d  a u to m a te d  p r o d u c t io n , t o  th e  in c r e a se d  r a p id ity  o f  

t r a n s p o r t  a n d  c o m m u n ic a t io n  · h as  b e c o m e  a  re a l ity . O n  th e  o th e r  

h a n d , d esp ite , th e  w id e n in g  g a p  b e tw e e n  r ic h  a n d  p o o r  th at M arx  a lso  

p r e d ic te d , “c la s s  s t r u g g le ’  a p p e a r s  t o  b e  in  d e c lin e . A s M a r x  fo r e sa w , 

th e  w e a lth  a n d  p o w e r  o f  th o se  w h o  c o n tr o l  th e  m e a n s  o f  p r o d u c t io n  

c o n t in u e s  t o  g r o w  d is p r o p o r t io n a te ly . H o w e v e r , r a th e r  th an  th e  

'r e v o lu t io n a r y  c o n sc io u sn e s s ’ th a t M a r x  b e l ie v e d  w o u ld  r e su lt  fro mJ
th is , th e  p o lit ic a l  c l im a te  w e  c u r re n t ly  s e e  is  c lo s e r  t o  th e  o p p o s ite .

G e n e ra lly  s p e a k in g , i t  a p p e a r s  th a t ig n o ra n c e  r a th e r  th an  e n lig h te n 

m e n t  a n d  a p a th y  r a th e r  th an  a c t iv ism  a re  g r o w in g  in ta n d e m  w ith  the 

a d v a n c e  o f  c a p ita l . A lth o u g h  c a p ita l ism  i t s e l f  a n d  in s t i tu t io n s  su c h  as 

th e  IM F  h a v e  r e c e n t ly  b e c o m e  ta r g e t s  o f  o r g a n iz e d  p r o t e s t ,  th e  lev e l 

o f  p a r t ic ip a t io n  is  a lm o s t  n e g lig ib le  in  p r o p o r t io n  t o  th e  p r e d o m in a n t ly  

a p a th e t ic  p o p u la c e . In s te a d  o f  b e in g  in sp ir e d  b y  a  c le a r  se n se  o f  th e  ills 

o f  c a p it a l ,  p r o t e s t  i s  p r e d o m in a n t ly  e x p r e s s e d  th r o u g h  in d iv id u al 

c o m p la in t s ,  su ch  as T h ird  W o r ld  d e b t  a n d  g lo b a liz a t io n , w ith  very  

l i t t le  s e n s e  o f  a  v iab le  a n d  c o lle c t iv e ly  d e s ir a b le  a lte rn a t iv e . A n d  r a th e r  

th an  b u ild in g  a n d  u n it in g  re s is ta n c e  t o  c a p ita l ,  to d a y ’ s d e m o n st r a t io n s , 

o r  a t  le a s t  th e ir  m e d ia  r e p r e se n ta t io n , h a v e  th e  e f fe c t  o f  tu rn in g  th e  

w o r k in g  c la s se s  a g a in st th e m se lv e s .

E v e n  th o u g h  th e re  a r e  n o w  m o r e  'w o r k e r s ’ th an  e v e r  b e fo r e ,  in  th e  

a b se n c e  o f  an y  re c o g n iz a b le  o p p o s i t io n  th e  te r m  ‘w o rk in g  c la s s ’ lo s e s  

i t s  m e a n in g . W h ile  e c o n o m ic a lly  d e te r m in e d  c la s s  d if fe r e n c e s  u n d o u b t-  

a b ly  r e m a in , th e re  is  n o  se n se  to d a y  o i  an y  c la s s  id e n tify in g  itse lf in
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o p p o s i t io n  t o  th e  p r o p r ie to r s  o l  c a p ita l . It a p p e a r s ,  fo r  th is r e a s o n ,  th at 

c la s s  c o n flic t  is  not., a s  M arx  th o u g h t , th e  p r im a ry  m o t o r  o f  c a p ita l ism .

d ir e c t ly  g iv e  r is e  to  a lie n a t io n . A s  w e  a r e  n o w  s e e in g , d e r e g u la t io n  

p r o d u c e s  m o r e  o f  an  u r g e n c y  t o  w o r k  th an  a  d e s i r e  fo r  e m a n c ip a t io n .

T o  say  th e  a v e ra g e  w a g e - e a r n e r  d o e s  n o t su ffe r  a lie n a tio n  is  n o t  to  

d e n y  d is c o n te n t  in to d a y 's  c o n su m e r  s o c ie ty .  D isa ffe c t io n , b o r e d o m
j  J  j

an d  d e p re s s io n  a rc  c le a r ly  p r e v a le n t  in  all s e c to r s  o f  c o n te m p o r a r y  l ife . 

W h a t  w e  a re  n o t .see in g , h o w e v e r , is ih e  e n lig h te n m e n t a lien a tio n  

w o u ld  b r in g . M a r x  e x p e c t e d  a lie n a tio n  f r o m  m a te r ia l  so c ie ty ' n o t  o n ly  

t o  u n ite  w o r k e r s  a s  a  c la s s  b u t  a lso  to  s e r v e  as th e  m e a n s  b y  wrh ich  

th e y  w o u ld  c o m e  to  re a l iz e  th e ir  o w n  c re a t iv e  p o te n t ia l  a s  th e  so u r c e  

o f  e m a n c ip a t io n . In  d ir e c t  c o n tr a s t  t o  th is , i t  a p p e a r s , fo r  th e  m o m e n t  

a t  le a s t ,  th at th e  m a jo r i ty  o l  w a g e -e a r n e r s  a re  as w il l in g  t o  w o r k  as 

th e y  a r e  c o n te n t  w ith  c o m m o d if ic a t io n .

A lth o u g h  d ie  c u r r e n t  so c ia l  c l im a te  q u e s t io n s  th e  valid ity ’ o f  c o n c e p ts  

su c h  as a lie n a t io n  a n d  c la s s  c o n flic t , i t  d o e s  n o t  n e c e s sa r ily  u n d e rm in e  

e ith e r  th e  c o n s is te n c y  o r  r e le v a n c e  o f  M a r x 's  th o u g h t a s  a  w h o le .  In 

f a c t ,  i f  th e  ro le  o f  a lie n a tio n  is d im in ish e d  th e n , in h is  t e r m s ,  th e  

p r e s e n t  s ta te  o f  th in g s  i s  w hat, w o u ld  b e  e x p e c t e d .  F o r  in s ta n c e , i f  th e  

e f fe c t s  o f  a lie n a t io n  a r e  r e m o v e d  th e n  th e re  w il l  b e  le s s  c o n stra in t s  o n  

c a p ita l  th e  m o r e  i t  e x p a n d s . A s w e  h av e  se e n  in  r e c e n t  y e a r s ,  th e  

p o w e r  o f  u n io n s  a n d  o r g a n iz e d  la b o u r  lia s  d e c r e a s e d  a t  th e  s a m e  tim e  

as m u lt in a t io n a l c o r p o r a t io n s  h av e  b e c o m e  p o w e r s  u n to  th e m se lv e s . In 

k e e p in g  w ith  th is , w ith  n o th in g  t o  c o u n te r  id e o lo g y  the. m a te r ia l  fo r m  

o f  so c ie ty  is  in c re a sin g ly  a c c e p te d  as  ‘ n a tu r a l ’ r a th e r  th an  a  p r o d u c t  o f  

h u m an  a c t io n . It th e re  i s  an y th in g  u n it in g  th e  w a g e -e a r n in g  c la s s e s ,  it 

l ie s  in th e ir  c o n se n t  th at to  w o rk  is  a n  im p e r a t iv e  an d  th e  fo u n d a tio n  

o f  m o r a l  c h a ra c te r . A s w e  a r e  c u r re n tly  s e e in g , i t  is  n o t  th e  c a p ita lis ts  

w h o  a re  c o n s id e r e d  p a r a s it ic  t o  so c ie ty , b u t  s tu d e n ts , r e fu g e e s  an d  d ie  

u n e m p lo y e d .

I f  th e  lik e s  o f  th e  U n it e d  S ta te s ,  A u s tra lia  a n d  B r ita in  a r e  an y th in g  

t o  g o

o f  w h a t M a rx  p r e d ic t e d .  F o r  in s ta n c e , e c o n o m ic  d e v e lo p m e n t  h as  n o t 

s t r e n g th e n e d  b u t  c o m p le te ly  u n d e r m in e d  th e  p o lit ic a l  d iv is io n  b e tw e e n

eal g iv e n : th e  on ly  

d if fe r e n c e  b e tw e e n  p a r t ie s  b e in g  w h e th e r  th e y  s u p p o r t  c a p ita lism

le ft  an d  r ig h t . T h e  'f r e e  m a r k e t  i s  n o w  a  p o lit i

b y , th e n  th e  p o lit ic a l  r e sp o n s e  t o  c a p ita l is t  g r o w th  is  th e  in v e r se

W h ic h  fu r th e r  im p lie s  th a t th e

i o 8



i :  “  ► t !  n  L  S I  I l i N D f c N C i f c S

a p o lo g e t ic a l ly  o r  n o t .  A n d  w h ile  m a in s t r e a m  p o l it ic s  h as  b e c o m e  

in c re a s in g ly  h o m o g e n iz e d , p o lit ic a l  a c t iv ism  h as  b e e n  s te a d ily  m a r g in 

a lize d  a n d  fr a g m e n te d .

N o t  o n ly  a re  sc ie n c e  an il c a p ita l  b e c o m in g  in c re a s in g ly  d o m in a n t, 

b lit  th e y  a rc  d o in g  s o  u n d e r  th e ir  o w n  s te a m . F o llo w in g  c a p it a l is m ’s 

m u c h  c e le b r a te d  ‘ v ic to r y ' o v e r  c o m m u n ism  a n d  ‘ id e o lo g y ’ ,  th e  fre e  

m a rk e t  has b e e n  sw ift ly  e n v e lo p in g  th e  g lo b e . T h e  r a p id  d e r e g u la t io n  

w itn e s se d  b y  th e  W e s t  in  th e  la s t  f e w  d e c a d e s  h as  b e e n  p a r a l le le d  by 

an e q u a lly  e ffic ie n t r e s t ru c tu r in g  o i  th e  w id e r  g lo b a l  e c o n o m y . As 

th in gs n o w  s ta n d , c a p ita l  is  v e r y  c lo s e  t o  i t s  g o a l  o f  a  u n ifie d  w o r ld  

m a r k e t .  A t  th e  sa m e  t im e , th e re  h av e  b e e n  e q u a lly  ra p id  d e v e lo p m e n ts  

in all s e c to r s  o f  sc ie n c e  an d  te c h n o lo g y  » as w e ll a s  an  in c re a s in g  

e x p a n s io n  o t  th e  r o le  o f  s c ie n tif ic  th o u g h t in  g e n e r a l .  N o t  o n ly  has 

sc ie n c e  a id e d  g lo b a liz a t io n  th ro u g h  the*, d e v e lo p m e n t  o l  c o m m u n ic a tio n  

te c h n o lo g ie s , b u t  th ro u g h  th e  lik e s  o f  g e n e t ic  m a n ip u la t io n  i t  has 

c a r r ie d  c a p ita l is t  m o d e s  o f  p r o d u c t io n  in to  th e  h e a r t  o t  n a tu re  it se lf .

E v e n  il w e  w ish  t o  re fu se  id e o lo g y , w e  can  se e  to d a y , that asid e  

f r o m  e c o n o m ic s  it se lf ,  th e  d o m in a n t  m o d e s  o f  k n o w le d g e  a r e  all 

c a te g o r ie s  o f  th e  sc ie n tif ic -  T o  b e g in  w ith , th ro u g h  te c h n o lo g ic a l  

a d v a n c e m e n ts  sc ie n c e  h as  g r e a t ly  e n h an ce d  th e  d e v e lo p m e n t  o f  all 

m o d e s  o l  c a p ita l is t  p r o d u c t io n .  In lin e  w ith  th is , sc ie n c e  h as  r e d u c e d  

th e  g e n e r a l  p e r c e p t io n  o f  th e  re a l  t o  b a r e  m a te r ia lity  t o  su c h  a  d e g r e e  

th a t th e  n a tu re  o f  m a te r ia l  so c ie ty  is  n o w  h a rd ly  in  q u e s t io n . In  o n e  

w a y , th e  p r e s e n t  r e la t io n  w e  s e e  b e tw e e n  th o u g h t an d  c a p ita l  s e rv e s  

t o  v e r ity  M a r x ’ s  c o n te n t io n  th a t life  d e te r m in e s  c o n sc io u sn e ss . A t  th e  

s a m e  t im e , th e re  is a  lack  o l  a n y  c o lle c t iv e  se n se  th at c o n sc io u sn e ss  is 

im p o s e d . T o d a y ,  m o r e  th an  e v e r  b e fo r e ,  d e st in y  is  b e l ie v e d  t o  re su lt  

f ro m  in d iv id u a l c h o ic e . D ir e c t ly  o p p o se d  t o  w h at M a rx  e x p e c te d  

t h e r e f o r e ,  i t  a p p e a r s  a s  i f  th e  n a tu re  o f  c a p ita l is t  c o n sc io u sn e ss  is  

c o n g r u e n t  w ith  c o n sc io u sn e ss  in g e n e ra l .

T h e  su sp ic io n  th a t th e re  is  so m e th in g  in t he n a tu re  o f  c o n sc io u sn e ss  

n o t  w h o lly  d e te r m in e d  b y  n u r tu r e  i s  fu r th e r  a ro u se d  b y  th e  rc m a rk a b lv  

u n r e v o lu t io n a r y  m a n n e r  o f  c a p ita l ’ s p r e s e n t  p h a se . A m id s t  th e  c u ltu ra l  

a n d  so c ia l  u p h e a v a ls  b r o u g h t  a b o u t  b y  g lo b a liz a t io n  a n d  d e r e g u la t io n , 

th e  l ib e r a l  te n e ts  o l  c h o ic e  an d  fr e e  w ill h a v e  q u ie t ly  an d  sm o o th ly  

b e c o m e  g iv e n s  o f  o r d in a r y  l i fe .  E v e n  th o u g h  c a p ita l  i s  d e te rm in in g , 

m o r e  th an  e v e r  b e fo r e ,  th e  e n t ire  c o n te n t  o i  p e o p le ’ s  l iv e s  and
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a c c e le r a t in g  th e ir  p a c e  an d  fr a g ili ty , it. h a s  s o m e h o w  m an a g e d  to 

p r o d u c e  m o r e  ta c it  a c c e p ta n c e  th a n  co n flic t  a n d  r e v o l t .  O n e  d o e s n ’ t 

n ee d  t o  l>e a M a r x is t  t o  h e  su r p r is e d  a t h o w  u n sh o c k in g  th e  n e w  h as  

tu r n e d  o u t  t o  be.

G iv e n  th a t c a p it a l ’ s  m a tu r a t io n  h as  m a n a g e d  t o  p r o d u c e  m a ss  

c o n v e r s io n  t o  a  lib e ra l a t t i tu d e , w e  c a n n o t  d e n y  M a r x ’ s  p o in t  th a t th e  

fo r m  o i  o b je c t iv e  e x i s t e n c e  d e te r m in e s  th a t  o f  c o n sc io u sn e s s .  A t  th e  

sa m e  t im e , th e  e a se  o f  th e  tr a n s it io n  ju s t  as e q u a lly  su g g e s ts  a 

c o n g ru e n c e  b e tw e e n  h u m an  c o n sc io u sn e s s  an d  c a p ita l .  I le n c e ,  th e re  

m u s t  b e  so m e th in g  w ith in  th o u g h t th a t d e te r m in e s  th e  d e v e lo p m e n t  o f  

c a p ita l  b u t  is  a lso  d e te r m in e d  b y  it .

O B J E C T I V I T Y

O u r  a b ility  t o  a p p r e h e n d  d ie  w o r ld  o b je c t iv e ly , o r  a s  s e p a r a te  fro m  

o u r s e lv e s ,  is  n o t  s im p ly  an  a c c id e n t  o f  th o u g h t b u t ,  a s  B e r g so n  lia s  

sh o w n , a r o s e  a s  th e  c o r r e la t e  o f  o u r  c a p a c ity  t o  a d a p t  b o th  o u r se lv e s  

t o  d ie  w o r ld  a n d  th e  w o r ld  to  o u r se lv e s .  T h r o u g h  th e  e m e r g e n c e  of 

r e f le c t iv e  c o n sc io u sn e s s ,  in  th is s e n s e , th e  h u m an  a c q u ir e d  th e  ab ility  

to  s e e  i t s e l f  a c t in g . A n d , o n  th e  o n e  h an d , it is  d i i s  d is ta n c e  b e tw e e n  

th e  s e l f  a n d  th e  s e l f  a s  o b je c t  th a t a l lo w s  u s  t o  d e te r m in e  o u i' o w n  

a c t io n s ,  th e r e b y  r e le a s in g  h u m a n  a c t io n  f r o m  d ie  c o n st ra in t s  o f  in stin c t. 

O n  th e  o th e r  h a n d , th e  a b ility  to  d istan ce , o u r s e lv e s  fro m  th e  w o r ld  

g iv e s  u s  th e  c a p a c ity  t o  fa b r ic a te  o u r  o w n  e n v iro n m e n t. O n  d ie  w h o le , 

i t  is  b y  p e rc e iv in g  tilin g s  o b je c t iv e ly  th a t w e  a r e  a b le  t o  a d a p t  th e  s e l f  

an d  th e  w o r ld  t o  o n e  a n o d ie r .

A s  th e  so u r c e  o f  o u r  a d a p ta b ility , r e f le c t iv e  c o n sc io u sn e ss  can  b e  

se e n  t o  d is ta n c e  u s  n o t  o n ly  f r o m  th e  w o r ld  but. f r o m  th e  e v o lu t io n a ry  

p r o c e s s  i t s e l f .  S o m e w h a t  p a r a d o x ic a l ly , i t  is  th r o u g h  o u r  ability· to  

a d a p t  o u r se lv e s  th a t w e  e lu d e  th e  v e r y  p r o c e s s  th r o u g h  w h ic h  w e  c a m e  

in to  b e in g . F r o m  a n o th e r  p e r s p e c t iv e ,  h o w e v e r , in  fa b r ic a t in g  i t s  o w n  

e n v ir o n m e n t, th e  h u m a n  c a n  b e  se e n  t o  a c tu a liz e  an  a sp e c t  o f  e v o lu t io n  

it se lf .  In e v o lu t io n a r y  t e r m s ,  a d a p ta t io n  s ig n ifie s  th e  p r o c e s s  w h e re b y  

fo r m s  a n d  fu n c tio n s  a re  in te g r a te d . T h r o u g h  a d a p ta t io n  a ll  m o d e s  of 

c h a n g e  a r e  in te r r e la te d , w ith  th e  e n v ir o ra e n t  c o n st itu t in g  an  in te rc o n 

n e c te d  w h o le . The. m o v e m e n t  o f  a d a p ta t io n , d ie r e f o r e ,  tr a n sc e n d s  th e  

p r e s e r v a t io n  o f  d if fe re n c e  th a t r e su lt s  f r o m  th e  s t r u g g le  t o  su r v iv e . In
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d is ta n c in g  i t s e l f  f r o m  th e  w o r ld  as o b je c t ,  th e  h u m a n  h as  a c q u ir e d  th e  

ab ility  lo  a d ap t th e  w o r ld  t o  it se lf ,  a n d  in d o in g  s o  e lu d e s  the 

tra n sc e n d e n t  m o v e m e n t  o f  e v o lu t io n a r y  ch an ge .

P ro p e r ly  sp e a k in g , h u m a n  a d a p ta t io n  h a s  tw o  a s p e c t s :  w e  a d a p t  th e  

w o r ld  t o  o u r s e lv e s ,  b y  m a n ip u la t in g  it ,  a n d  w e  a d a p t  o u r se lv e s  lo  ihe 

w o r ld ,  b y  c h a n g in g  o u r  h a b it s .  In  th e  first, c a s e ,  a s  B e rg so n  h a s  sh o w n , 

th e  w o r ld  d ia t  w e  m a n ip u la te  i s  o n e  c a p a b le  o f  b e in g  d iv id e d  an d  

r e a r r a n g e d  a t  w il l .  T h e  s o l id  y e t  d iv is ib le  c o n te n t  o f  fa b r ic a tio n  is what, 

h e  r e fe r s  t o  a s  m a t te r .  A s B e r g so n  in s is ts  an d  th e  a d v a n c e s  a n d  g e n e ra l  

s u c c e s s  o t  tw e n tie th -c e n tu r y  sc ie n c e  h a v e  o n ly  c o n fir m e d , th e re  i s  n o  

n e e d  t o  d o u b t  th e  e x is te n c e  o i  th e  m a te r ia l  w o r ld . In  a n o th e r  se n se , 

h o w e v e r , th e  c o n tin u ity  o f  su b s ta n c e  p r e c lu d e s  th e  e x is te n c e  o f  w h o lly  

d is c r e te  o b je c t s .  A s  th e re  is  n o  a b so lu te ly  v a c u o u s  s p a c e ,  n o r  any 

c o m p le te  b r e a k s  in t im e , a ll m o d e s  o f  s u b s ta n c e  a re  u n ite d  in th e  

c o n tin u ity  o f  d u ra tio n .

In  th e  ligh t o l  th is , B e rg so n  h as  sh o w n  th at w e  m u s t  c o n c e iv e  

m a t t e r  as p o te n t ia l  r a th e r  th an  a c tu a l  in o r d e r  t o  r e ta in  b o th  th e  re a lity  

o f  m a t te r  a n d  th e  c o n tin u ity  o f  su b s ta n c e . In th is  s e n s e , m a t te r  i s  le s s  

an  im a g e  o f  (h e  re a l  an d  m o r e  an  id e a l  to w a r d s  w h ich  su b s ta n c e  te n d s . 

Q u ite  s im p ly , m a t te r  s ig n ifie s  s ta b ility , an d  i t  i s  in  th e  n a tu re  o f  

m a te r ia l  f o r m  t o  e n d u r e . H o w e v e r ,  w ith  r e sp e c t  t o  ih e  c o n tin u ity  o f  

su b s ta n c e , m a te r ia l  fo rm  can  n e v e r  b e  fu lly  a c tu a liz e d . A c c o r d in g ly , 

th e  t im e le s s  q u a lity  o f  sp a t ia l  fo r m  is  an  id e a l  t o  w h ic h  su b s ta n c e  te n d s  

but. n e v e r  tru ly  re a c h e s .

In  l in e  w ith  the. a b o v e , w e  can  n o w  r e g a r d  th e  w o r ld  w e  p e rc e iv e  

o b je c t iv e ly  as th e  a c tu a liz a tio n  o f  a  m a te r ia l  o r d e r  e x i s t in g  p o te n t ia lly  

in  su b s ta n c e . M o r e o v e r ,  th e  id e a l fo rm  to w a r d s  w h ic h  m a t te r  t e n d s  is  

i t s e l f  a c tu a liz e d  a s  th e  fo r m  o f  o b je c t iv e  c o n sc io u sn e s s .  T h e  re fle c t iv e  

s e l f ,  in  th is s e n s e , c o n st itu te s  the. f r a m e w o r k  o f  p e r c e p t io n  s tr u c tu r in g  

th e  s p a c e  in  w h ich  w e  ‘ s e e  o u r se lv e s  a c t in g ’ . In ste a d  o f  b e in g  im p o se d  

o n  r e a l i ty ,  th e r e fo r e ,  b o th  s p a c e  an d  m a te r ia l  fo r m  a r e  a b s tr a c te d  fro m  

re a l ity . A s th e  f r a m e w o r k  o f  o b je c t iv e  o r d e r ,  re f le c t iv e  c o n sc io u sn e ss  

l ite ra l ly  s e r v e s  t o  f r a m e  th e  r e a l :  t r a n s fo r m in g  su b sta n c e  in to  an 

a g g r e g a te  o f  d is c r e te  o b je c t s  d is t r ib u te d  in  an  a b s tr a c t  s p a c e . C o n s e 

q u e n tly , th e  o n ly  th in g  c o n sc io u sn e ss  a d d s  t o  th e  r e a l  is n e g a tio n . 

H o w e v e r , r a th e r  th an  c r e a t in g  n o th in g n e ss , in  n e g a t in g  th e  c o n tin u ity  

o f  su b s ta n c e  th o u g h t  a c tu a liz e s  th e  id e a l  l im its  o t  m a te r ia l  fo rm . A nd
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s in c e  s p a c e  h as  b e e n  sh o w n  t o  ‘a d m it  o l  d e g r e e s ’ ,  w e  c a n  n o w  s e e  th at 

th e  f o r m  o f  re f le c t iv e  c o n sc io u sn e ss  is  n o  lo n g e r  tr a n sc e n d e n ta l  b u t  a 

p o in t  o f  v ie w  o f  su b s ta n c e  it se lf .

T h e  d is c r e te ,  d iv is ib le  m a te r ia l ity  th a t m a k e s  u p  th e  o b je c t iv e  w o r ld  

i s  th e  b a s is  u p o n  w h ic h  w e  fa b r ic a te  o u r  e n v iro n m e n t. W e  a d a p t  th e  

e n v ir o n m e n t t o  o u r se lv e s ,  in  th is s e n s e , b y  r e a r r a n g in g  it s  m a te r ia l  

c o m p o n e n t s .  A s  th e  sp a t ia l  f r a m e w o r k  o f  o b je c t iv i ty ,  re f le c t iv e  c o n 

sc io u sn e s s  c o r r e s p o n d s  t o  th e  fo r m  o f  m a te r ia l  re a l ity . A s  th e  c o r re la te  

o f  m a t te r ,  th e r e fo r e ,  th e  r e f le c t iv e  s e l f  is  a s  f le x ib le  as o b je c t iv ity . 

T h u s , th e  m o r e  w e  a d a p t  th e  w o r ld ,  th e  m o r e  i t  c o n fo r m s  t o  th e  

s t r u c tu r e  o f  o u r  th o u g h t.

O b v io u s ly , th e re  i s  m o r e  t o  m a te r ia l  o r d e r  th an  ju s t  fo r m . P r o c e s se s  

c a n  a ls o  b e  s e e n  t o  m a in ta in  s ta b ility  th r o u g h  r e p e t it io n . S in c e  all 

s e q u e n t ia l  p r o c e s se s  a re  c o n ta in e d  w ith in  th e  fo r m  o f  m e c h a n ism , 

r e p e t it iv e  o r d e r  in  g e n e r a l  can  b e  d e f in e d  a s  m e c h a n is t ic . M e c h a n ism , 

in  th is  s e n s e , is  c o m p le m e n ta r y  t o  m a te r ia l  fo r m . A s  th e  id e a l  s tru c tu re  

o f  an y  s t e p  b y - s te p  p r o c e s s ,  m e c h a n ism  d e sc r ib e s  th e  m o v e m e n t  o f  

r e la t io n s  b e tw e e n  d is c r e te  m a te r ia l  e le m e n ts .  G iv e n  o u r  a b ility  to  

p r e d ic t  a n d  c o n tr o l  m a te r ia l  s y s t e m s ,  w e  c a n  h ard ly  d o u b t  th e  

e x is te n c e  o f  m e c h a n is t ic  fo r m . N e v e r th e le s s ,  as a ll  m e c h a n is t ic  sy s te m s  

a re  c o m p o se d  o f  a  se q u e n c e  o f  d is c r e te  s te p s ,  a  p u r e ly  m ec h an ic a l 

p r o c e s s  can  o n ly  b e  a n  id e a l, fo r  c o n tin u ity  p r e c lu d e s  a n y  s te p  b e in g  

c o m p le te ly  i s o la te d  in s p a c e  a n d  t im e . W e  d e sc r ib e  s y s t e m s  as 

m e c h a n ic a l  b e c a u se  th e y  a re  r e p e a ta b le ,  y e t  n o  p r o c e s s  can  b e  sa id  to  

r e p e a t  i t s e l f  e x a c t ly .  U l t im a te ly , th e  fo r m  o f  m e c h a n ism  m u s t  b e  seen  

t o  b e  b o th  re a l  a n d  id e a l: m e c h a n ism  e x i s t s  p o te n t ia lly  as th e  f o r m  o f  

r e p e t i t iv e  o r d e r ,  a n d  a lth o u g h  it is  in c a p a b le  o f  b e in g  a c tu a liz e d  in 

it se lf ,  i t  m a n ife s t s  i t s e l f  a s  an  id e a l to w a r d s  w 'hich  su b s ta n c e  te n d s .

A lth o u g h  n o  p r o c e s s  can  r e p e a t  i t s e l f  a b s o lu te ly , sy s te m s  c a n  b e  said  

t o  s e e k  m e c h a n ic a l r e p e t i t io n  in  o r d e r  t o  m a in ta in  s ta b ility . A g a in , as 

w ith  fo r m , th e  m e c h a n ic a l o r d e r  lh a t e x i s t s  p o te n tia lly  in  su b s ta n c e  as 

a  te n d e n c y  is  a c tu a liz e d  in  b e c o m in g  o b je c t iv e . T h e  o r d e r  w e  p e rc e iv e  

o b je c t iv e ly , fo r  th is  r e a s o n ,  is  b y  n a tu r e  id e a l w h ile  t h e  id e a  o f  

m e c h a n ism  i s  th e  fo r m  o f  o b je c t iv e  th o u g h t  it se lf .  In  e s s e n c e , m e c h a n 

ic a l  o r d e r  is  o b je c t i f ie d  b y  ta k in g  th e  te n d e n c y  to w a r d s  m e c h a n ism  

t o  i t s  id e a l  l im it . A s  a  m e c h a n ic a l p r o c e s s  is c o m p o se d  o f  a  s e r ie s  

o f  d is c r e t e  s t e p s ,  o b je c t if ic a t io n  is  a c h ie v e d  th ro u g h  th e  e lis io n  o f
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c o n tin u ity . O v e r a l l ,  w e  car) say  th a t th e  e le m e n ts  i s o la te d  b y  th e  sp atia l 

f r a m e w o r k  o f  r e f le c t iv e  c o n sc io u sn e ss  a re  in  tu r n  u n ite d  se q u e n tia lly  

b y  th e  m e c h a n ism  o f  o b je c t iv e  th o u g h t.

A ll  to ld , th e  a b s t r a c t  fra m e  o f  re f le c t iv e  c o n sc io u sn e s s ,  to g e th e r  

w ith  th e  m e c h a n ism  o f  o b je c t iv e  th o u g h t , c o m p r ise  th e  p r im a ry  

c o m p o n e n t s  o f  th e  in te l le c t . R a th e r  th an  im p o s in g  o r d e r  u p o n  th e  re a l ,  

th e  in te l le c t  a c tu a l iz e s  th e  id e a ls  o f  fo r m  a n d  m e c h a n ism  e x is t in g  

p o te n t ia lly  in  su b s ta n c e . In  lin e  w ith  th is , th e  in te l le c t  can  b e  c o m p a r e d  

t o  w h a t S p in o z a  te r m e d  th e  ‘ id e a ’ o f  th e  b o d y  o r  e x t e n s io n . In th is 

s e n s e ,  th e  id e a ls  o f  fo rm  a n d  m e c h a n ism  art· a c tu a liz e d  a s  I he 

fr a m e w o r k  a n d  s tr u c tu r e  o f  o b je c t iv e  th o u g h t . W h ile  o b je c t if ic a t io n  is 

b r o u g h t  a b o u t  th r o u g h  n e g a t io n , r a th e r  th an  a d d in g  ‘ n o th in g ’  t o  th e  

re a l ,  th e  in te l le c t  subtracts th e  c o n tin u ity  th a t e x c e e d s  m a te r ia l  o r d e r .

In  a c tu a liz in g  th e  fo r m  o f  m e c h a n ic a l o r d e r ,  o b je c t iv e  th o u g h t  g iv e s  

th e  h u m an  th e  p o w e r  to  fr e e  i t s e l f  fro m  d e te r m in is m . F o r  th is re a so n , 

B e r g so n  d e sc r ib e s  th e  in te l le c t  as 'a  m a c h in e  w h ic h  so m e w h a t  p a r a d o x 

ic a lly  t r iu m p h s  o v e r  m e c h a n ism ’  (B e r g s o n  1 9 8 3 : ? 6 4 ) .  In  o th e r  w o r d s , 

in c o n c e iv in g  m e c h a n ic a l o r d e r ,  th e  h u m a n  d is ta n c e s  i t s e l f  fro m  the 

o r d e r  o f  n a tu re . T h e  m o r e  id e a s  w e  h av e  o f  n a tu r e , th e  g r e a te r  o u r  

a b ility  to  e lu d e  its  p o w e r .  H o w e v e r , m o r e  th an  s im p ly  e lu d in g  la te , 

th e  in te l le c t  g iv e s  u s  th e  c a p a c ity  t o  a d a p t  th e  o b je c t iv e  w o r ld  t o  th e  

sh a p e  o f  o u r  n e e d s .  O n  th e  o n e  h a n d , w e  fa b r ic a te  n o t  o n ly  m a te r ia l  

fo rm  but. a ls o  m ec h an ic a l o r d e r  - th e  m an ip u la t io n  o f  w h ich  is  the 

b a s is  o f  a ll te c h n o lo g ic a l  d e v e lo p m e n t . O n  th e  o th e r  h a n d , th e  a b ility  

t o  s e e  o u r se lv e s  a c t  g iv e s  u s  c o n tr o l  o v e r  o u r  a c t io n s , th e reb y  re le a s in g  

us fro m  th e c o n stra in ts  o f  in s t in c t . A s th e  m a te r ia l  c o m p le m e n t  o f  

th o u g h t , d ie  o b je c t iv e  s e l f  a c q u ire s  d ie  p o te n t ia l  t o  p e r f o r m  any 

m ec h an ic a l ta sk  a n d  a d a p t  its m o t o r  m e c h a n ism s  o r  h a b its .

In s u m , d ie  th re e  fu n d a m e n ta l  c a p a c it ie s  a t t r ib u ta b le  to  d ie  in te lle c t , 

n a m e ly  th e  c o n c e p t io n  o f  o r d e r ,  th e  fa b r ic a t io n  o f  m a t te r  a n d  a 

c o m m a n d  o v e r  a c t io n , e a c h  c o n tr ib u te  t o  o u r  a b ility  to  g o v e r n  th e  

e n v iro n m e n t. A lth o u g h  d is t in c t ,  th e  th re e  fa c e ts  a r e  u n ite d  b y  th e  

c o m m o n  d e s ir e  t o  t r a n sc e n d  d ie  im m a n e n t  fo r c e s  o i' e v o lu t io n  an d  

c h a n g e . B r o a d ly  sp e a k in g , w e  d is ta n c e  o u r se lv e s  f r o m  n a tu r e  b y  m a k in g  

o u r  e n v iro n m e n t c o n fo r m  t o  th e  s t r u c tu r e s  o f  o b je c t iv e  th o u g h t and 

h a b it . R a th e r  th an  p r o c e e d in g  d ia le c t ic a lly  o r  in  r e la t io n  t o  an y  g iv e n  

f o r m s  o i ’ th o u g h t o r  h u m a n  n e e d , o u r  c o n c e p t io n , fa b r ic a t io n  and
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a d a p ta tio n  o f  th e  w o r ld  u n fo ld  s im u lta n e o u s ly . In o th e r  w o r d s ,  w e 

a d a p t  o u r se lv e s  t o  th e  w o r ld  a n d  th e  w o r ld  t o  o u r se lv e s  a t  th e  sa m e  

t im e . D e s p ite  th e re  

d e s i r e  t o  e x e r t  m o r e  a n d  m o r e  c o n tr o l  o v e r  th e  e n v ir o n m e n t , to g e th e r  

w it h  th e  u n iv e r sa l  c o n d it io n s  f o r  o b je c t iv ity , g iv e  d ir e c t io n  t o  h u m a n  

d e v e lo p m e n t  in  g e n e r a l .  C o n d it io n e d  b y  th e  te n e ts  o f  o b je c t iv i ty ,  on  

th e  o n e  h a n d , a n d  m o t iv a te d  b y  o u r  in c re a s in g  g o v e r n a n c e  o f  th e  

e n v ir o n m e n t, o n  th e  o t h e r ,  th e  m a n ip u la t io n  o f  th e  o b je c t iv e  w o r ld  

u n fo ld s  in  th e  m a n n e r  o f  w h a t  B e r g so n  te r m s  a  ‘ te n d e n c y ’ .

S o m e w h a t  iro n ic a lly , th e  w o r d  m o s t  fr e q u e n t ly  e m p lo y e d  fo r  

d e sc r ib in g  th e  m o v e m e n t  o f  c h a n g e  i s ,  a t  th e  sa m e  t im e , th e  le a s t  

d e f in e d . T h e  r e v ie w  o f  an y  a m o u n t o f  l i te r a tu r e  w il l  sh o w  th a t  th e✓
w o r d  ‘ te n d e n c y ’ i s  th e  m o s t  u b iq u ito u s  t e r m  in  th e  E n g lish  lan g u a g e  

f o r  d e p ic t in g  th e  d ire c t io n  o f  m o v e m e n t . A n d  y e t ,  th e re  is  ta c it  

c o n se n t  th a t a  ’ te n d e n c y ' is  o n ly  a  v a g u e  a p p r o x im a t io n , s ta n d in g  in  

fo r  p u ta t iv e ly  m o r e  p r e c is e  a n d  ‘ sc ie n t if ic ’ m o d e ls .  H o w e v e r , i t  is 

b e c o m in g  in c re a s in g ly  e v id e n t  th a t c la s s ic a l  p h y s ic s  i s  n o t  o n ly  to o  

p r é c is é ,  t o d a y 's  ‘ c h a o t ic ’ a n d  ‘ fu z z y ’ a lte rn a t iv e s  c a n  th e m se lv e s  o n ly  

e v e r  a p p r o x im a te  th e  m o v e m e n t  o f  c h a n g e . R a th e r  th an  g iv in g  d ir e c 

t io n  t o  c h a n g e , c h a o s  th e o r ie s  in  g e n e r a l  o n ly  m a n a g e  t o  a d d  c h an ce  to 

n e c e s s i ty ,  r e m o v in g  a ll  m o m e n tu m  fr o m  m o v e m e n t  it se lf .  In  c o n tr a s t ,  

a s  B e r g so n  in s is t s ,  th e  id e a  o f  th e  te n d e n c y  o f fe r s  a  p r e c is e  in tu it iv e  

se n se  o f  h o w  ch an ge  can  h a v e  d ire c t io n  w ith o u t  b e in g  w h o lly  d e te r 

m in e d . M o r e o v e r ,  in  c o n c e iv in g  m o v e m e n t  as d ir e c te d  f r o m  w ith in  

w e  a re  a b le  to  e sc a p e  th e  c o n fin e s  o J  o r d e r  a n d  d is o r d e r .  In te n d in g  to  

b e ,  th e  m o v e m e n t  o f  c h a n g e  re m a in s  c o n tin u o u s  r a th e r  th an  r e c u r s iv e  

o r  d ia le c t ic a l .

It is  in  th is  s e n se  th at B e r g so n  p e r c e iv e s  a  b ro a d  te n d e n c y  d ire c t in g  

h u m a n  d e v e lo p m e n t  to w a r d s  th e  in c r e a se d  fa b r ic a tio n  o f  th e  m a te r ia l  

e n v ir o n m e n t. T h e  p o te n t ia l  t o  c o n tr o l  th e  e n v ir o n m e n t, o n  th e  on e

o n  th e  o th e r ,  h a v e  g iv e n  

r is e  t o  a  te n d e n c y  w ith in  h u m an  a c t io n  it se lf . T o  v a ry in g  d e g r e e s ,  

e v e r y  h u m a n  h a b ita t  is  

t im e  s tr u c tu r e d  in  c o n fo r m ity  w ith  th e  c o n d it io n s  o f  o b je c t iv e  th o u g h t. 

Q u ite  s im p ly , w e  le n d  as a  s p e c ie s  t o  fa b r ic a te  o u r  o w n  e n v iro n m e n t 

a n d  m e c h a n iz e  o u r  a c t io n s , a n d  a lth o u g h  th e re  i s  n o  u n iv e r sa l  f o r m  o f
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h u m an  e x is t e n c e , th e  fo rm  o f  o b je c t iv e  re a lity  is  i t s e lf  u n iv e r sa l  b y  

n a tu re .

R E P R E S E N T A T I O N

In  a c tu a lity , th e  c o n tin u ity  'w h e re in  w e  a c t ’ i s  a s  in d iv is ib le  a s  life 

it se lf . N e ith e r  th o u g h t n o r  a c t io n , th e r e fo r e ,  can  b e  w h o lly  m e c h a n iz e d  

s in c e  th e y  c a n n o t b e  r e d u c e d  t o  s e r ie s  o f  i s o la te d  s te p s .  In c a p a b le  of 

r e m o v in g  o u r se lv e s  c o m p le te ly  fro m  c o n tin u ity , w e  a r e  s im ila r ly  

p r e c lu d e d  f r o m  d is ta n c in g  o u r se lv e s  f r o m  ch an ge .

W h ile  th o u g h t is  c o n tin u o u s  in  re a l ity , la n g u a g e  g iv e s  i t  th e  

a p p e a ra n c e  o f  b e in g  c o m p o se d  o f  w h o lly  d is c r e te  e le m e n ts .  In th is 

c a s e ,  h o w e v e r , i t  i.s n o t so  m u ch  th o u g h t that d iv id e s  la n g u a g e  as 

la n g u a g e  th a t d iv id e s  th o u g h t . B e c a u se  la n g u a g e  a c ts  a s  b o th  th e  su b je c t  

a n d  o b je c t  o f  th o u g h t , w e  a re  le d  t o  a s su m e  th a t th o u g h t a n d  lan g u a g e  

a r e  th e  s a m e : th a t e ach  c o n s is t s  e n t ire ly  o f  w o r d s  a n d  th e  re la t io n s  

b e tw e e n  th e m . M o r e o v e r ,  i t  is la n g u a g e  w h ic h , as a  fo rm  o f  r e p r e s e n 

ta t io n , a l lo w s  u s  t o  p e rc e iv e  th e  w o r ld  as i f  it is  e n t ire ly  o b je c t iv e . By 

n a m in g  o b je c t s ,  a c t io n s  anti q u a li t ie s , w e  iso la te  th e m , b o th  f r o m  on e  

a n o th e r  a n d  f r o m  c h a n g e . A n d  b y  d iv id in g  th e  w o r ld  in to  d is c r e te  

p a r ts ,  w e  a re  th en  a b le  to  r e o r d e r  i t  in  th o u g h t , fo r  in s ta n c e , an d  

re a r ra n g e  it a t  w ill.

U l t im a te ly , w h en  w e  r e p r e s e n t  th e  w o r ld  w e  e ffe c tiv e ly  take  

o b je c t iv ity  t o  i t s  id e a l  l im it . In  f a c t ,  a s  B e r g so n  h as  sh o w n , th e  a b s tra c t  

f r a m e  th r o u g h  w h ic h  w e  p e r c e iv e  th e  w o r ld  o b je c t iv e ly  tu r n s  o u t  to  

b e  th e  f o r m  o f  r e p r e s e n ta t io n  it se lf .  R e p r e se n t in g  a n  o b je c t iv e  p h e n o m 

e n o n  is  e q u iv a le n t  t o  a c tu a liz in g  i t s  fo r m  o r ,  in  o th e r  w o r d s ,  c a p tu r in g  

th e  o b je c t  in  a  f r a m e  a n d  th u s , d e ta c h in g  i t  f r o m  it s  s u r r o u n d in g s . A  

c a m e r a , f o r  in s ta n c e , ta k e s  p e r c e p t io n  t o  i t s  id e a l  l im it : w h e n e v e r  w e  

‘ ta k e  a  p ic tu r e ’ w e  lite ra l ly  a c tu a liz e  th e  f r a m e w o r k  o f  re fle c t iv e  

c o n sc io u sn e ss  b y  ‘ f r e e z in g ’ a  f r a m e  in  t im e .  In a  s im ila r  v e in , lan g u a g e  

ta k e s  d ie  f r a m e  o f  re f le c t iv e  th o u g h t t o  i t s  a b s tr a c t  l im it  b y  ac tu a liz in g  

i t  in  th e  id e a  o f  th e  c la s s  o r  e m p ty  s e t .  W h e n  w e  n a m e  a  q u a lity , 

a c tio n  o r  o b je c t ,  w e  r e fe r  t o  it. as th e  m a n ife s ta t io n  o f  an a b s tr a c t  

f o r m , w h ic h  i s ,  in  tu r n ,  e q u iv a le n t t o  th e  c la s s  th r o u g h  w h ich  w e  

i so la te  a c tu a l m o d e s  o f  th e  th in g . T h e  n a m e  t r e e ,  fo r  e x a m p le , d e n o te s
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an  id e a l, e q u iv a le n t n o t  o n ly  t o  th e  s e t  o f  a ll  t r e e s  b u t  t o  th e  c la s s  o i 

a ll  c la s se s  o f  tr e e .

A lth o u g h  o b v io u s ly  d e r iv in g  f r o m  th o u g h t , i t  i s  in  fa c t  r e p re se n ta t io n  

th a t d e te r m in e s  th e  w a y  w e  th in k . T o  b e g in  w ith , th e  f o r m  o f  

r e p r e se n ta t io n  i s  i t s e l f  th e  a c tu a liz a tio n  o f  th e  a b s tr a c t  f r a m e  o f  

r e f le c t iv e  th o u g h t . T h e  f r a m e  is  th e  m e a n s  b y  w h ich  we. iso la te  th in gs 

in  sp a c e  a n d  t im e . A s th e  f r a m e  o f  re f le c t iv e  th o u g h t in it se li ,  th e  fo rm  

o t  r e p r e s e n ta t io n  is  e n t ire ly  sp a t ia l. T h r o u g h  r e p r e s e n ta t io n , th e r e fo r e , 

a ll  d if fe r e n c e s  a re  r e n d e r e d  sp a t ia lly  d is t in c t  a n d  d if fe re n c e  i t s e lf  

b e c o m e s  sp a t ia liz e d .

N o t  o n ly  a r e  th in g s , q u a lit ie s  a n d  p r o c e s se s  r e p r e s e n te d  a s  sp atia lly  

d is t in c t ,  th e ir  d if fe r in g  f o r m s  o r  c la s s e s  a re  i s o la te d  f r o m  o n e  a n o th e r  

In th e  id e a l o r  lo g ic a l  sp a c e  o f  th o u g h t . M o r e o v e r ,  th e  fo r m  o f  th e  

c la s s  c o n c e p t  is  i t s e l f  o f  a  t im e le s s  o r  e n t ire ly  sp a t ia l  n a tu re . T h e  c la ss  

c o r r e s p o n d in g  to  an y  n a m e , fo r  in s ta n c e , is  c o n c e iv e d  as e x is t in g  

o u ts id e  o f  t im e . T h e  n a m e , fu r th e r m o r e ,  r e fe r s  t o  a n  o b je c t  w h ich  is 

w h o lly  a c tu a l a n d  r e m o v e d  f r o m  th e  c o n tin u ity  o l  c h a n g e . O th e r  th an  

q u a lita t iv e , r e p r e se n ta t io n  p r e s e n ts  a ll  d if fe r e n c e s  a s  sp a t ia l  v a r ia tio n s  

in  q u a n tity . T h e  id e a  o f  q u a n tity  can  b e  fu r th e r  r e d u c e d  t o  sp a tia l 

m a g n itu d e , w ith  c la s se s  d if fe r in g  e ith e r  in  sc a le s  o i  s p a t ia l  c o n ta in m e n t, 

o r  b v  th e  n u m b e r  o f  e le m e n ts  th e y  c o n ta in .

W ith  la n g u a g e  w e  c a n  r e p r e s e n t  a ll  q u a n tita t iv e  a n d  q u a lita t iv e  

d if fe r e n c e s  in  t e r m s  o f  s e t s  a n d  c la s se s . N u m b e r ,  fo r  e x a m p le , has 

b e e n  sh o w n  t o  d e r iv e  f r o m  th e  id e a  o f  a  s e t .  I f  w e  e q u a te  a ll  e m p ty  

s e t s  w ith  z e r o  o r  th e  c la s s  o f  n o th in g , w e  can  th e n  c o n s t ru c t  an y  

n u m e r ic a l  s e q u e n c e  b y  g e n e r a t in g  s e r ie s  o f  s e t s  o f  s e t s  w h e re  o n e  is 

th e  c la s s  o f  z e r o ,  tw o  is th e  c la s s  o f  o n e , an d  so  fo r th . F r o m  this 

p e r s p e c t iv e ,  n u m b e r  is  e sse n tia lly  n o  d if fe r e n t  th an  n a m e , in a sm u c h  as 

b o th  ‘ tw o ’  a n d  ‘ t r e e ’ r e p re se n t  th e  c la s s  o f  a ll c la s se s  o f  a  q u a lita tiv e ly  

d is t in c t  th in g . It i s  th is c o m m o n  g r o u n d  t o  n u m e r ic a l  a n d  d e sc r ip t iv e  

la n g u a g e s  th a t a l lo w s  th e m  t o  b e  u se d  in  c o m b in a tio n  t o  r e p r e se n t  

d if fe r e n c e s  w ith in  an d  b e t w e e n  q u a lit ie s . W ith  so m e th in g  lik e  ‘ 25  

b a n a n a s ’ w e  s im p ly  e n u m e r a te  th e  c la s s  o l  th in g , w h ile  w ith  a  'b ig  

c a r ' ,  w e  b r in g  q u a n tita t iv e  d is t in c t io n  t o  th e  c la ss  it se lf .  T h ro u g h  

n u m b e r  w e  c a n  a ls o  r e p r e s e n t  d if fe r e n c e s  b e tw e e n  d is t in c t  q u a li t ie s :  as 

is  c le a r ly  i l lu s t r a te d  b y  th e  p e r io d ic  ta b le , w h e re  n u m b e r  n o t  o n ly
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a llo w s  u s  ro  o r d e r  e le m e n ts  se q u e n tia l ly  b u t  d is t in g u ish  c la s s e s  w ith in  

th e  ta b le  a s  a  w h o le .

O w in g  to  th e  fa c t  th a t w e  th in k  in la n g u a g e , th e  fo rm  o f  r e p r e s e n 

ta tio n  m u s t  b e  se e n  t o  c o n d it io n  th e  in te lle c t  a s  a  w h o le . B y  ac tu a liz in g  

th e  fr a m e w o r k  o i  refle .ctivc c o n sc io u sn e s s ,  fo r  in s ta n c e , r e p r e se n ta t io n  

is  th at w h ich  m a k e s  th e  in te l le c t  th e  m e c h a n ism  o f  th o u g h t . R e p r e se n 

ta t io n , in  th is  s e n s e , n o t  o n ly  a llo w s  u s  t o  c o n c e iv e  fo r m s  a n d  q u a lit ie s  

a s  i f  th e y  a re  w h o lly  a c tu a l  b u t  a lso  a c tio n s  a n d  p r o c e s se s  a s  il th ey  a re  

p e r fe c t ly  r e p e a ta b le .  A s B e r g so n  c o n sis te n tly  d e m o n s t r a te s ,  th e  in t e l 

le c t  d o e s  n o t ,  a s  K a n t  b e l ie v e d , im p o s e  o r d e r  o n  th e  w o r ld . T h e  lik es 

o t  th e  p e r io d ic  ta b le  an d  D N A  sh o u ld  b e  p r o o f  e n o u g h  th a t o r d e r  has 

an  in d e p e n d e n t  e x i s t e n c e . O r d e r  it se lf , h o w e v e r , d o e s  n o t e x ist  in th e  

a c tu a l fo rm  in w h ich  w e  p e r c e iv e  it, but. a s  a  p o te n t ia l  o r  te n d e n c y  

th a t th e  in te l le c t , o r  m o r e  a c c u ra te ly  r e p r e s e n ta t io n , b r in g s  to  i t s  id ea l 

l im it . T h e  id e a lism  o f  th o u g h t , a s  B e r g so n  d e sc r ib e s  it , is i l s  h y p e rb o lic  

p re c is io n .

T h e  w h o lly  a c tu a l iz e d  o b je c t iv e  o r d e r  p r e s u p p o s e d  b y  r e p r e se n ta t io n  

is  w h a t B e r g so n  r e fe r s  t o  a s  m a t te r .  A ll in  a ll , m a t t e r  s ig n ifie s  th e  

te n d e n c y  w ith in  su b sta n c e  to w a r d s  s ta b ility  a n d  o r d e r .  In t e r m s  o f  

r e p r e s e n ta t io n , m a t t e r  is  sy n o n y m o u s  w ith  o b je c t iv ity  a n d  c o n st itu te s  

th e  w o r ld  in w h ich  w e  ‘ se e  o u r se lv e s  a c t in g ’ . A s o u r  a b ility  t o  p e rc e iv e  

o b je c t iv e ly  i s  t ie d  t o  o u r  c o m m a n d  o f  se lf  a n d  w o r ld ,  th e  g r e a te r  o u r  

re p r e s e n ta t io n  o f  re a l ity , th e  g r e a t e r  o u r  c o n tr o l .  M o s t  s ig n ific an tly , 

h o w e v e r , o u i' g r e a te s t  p o te n t ia l  fo r  c o n tr o ll in g  d ie  e n v ir o n m e n t c o m e s  

fro m  o u r  a b ility  t o  a d a p t  m a te r ia l  r e a l i ty  an d  o u r  th o u g h t t o  o n e  

a n o th e r . B y  m e c h a n iz in g  th e  e n v iro n m e n t th ro u g h  o u r  a c t io n s  anti 

te c h n o lo g y , m a te r ia l  r e a l ity  b e c o m e s  in c re a s in g ly  s tr u c tu r e d  in  co n  

fo r m itv  w ith  o u r  th o u g h t . O v e r a ll ,  th e  fo r m  o f  r e p r e s e n ta t io n  a c tu a l

iz e s  o u r  te n d e n c y  t o  c o n tr o l  th e  w o r ld .  A s B e r g so n  h as  a r g u e d , the 

h u m an  e n v ir o n m e n t is  b e c o m in g  in c re a s in g ly  m a te r ia l  an d  h u m an  

th o u g h t  m o r e  in te lle c tu a l.

T h e  ra p id  a d v a n c e s  m a d e  in  sc ie n c e  d u r in g  th e  la te  n in e te e n th  

c e n tu ry  w e r e , to r  B e r g so n , th e  c le a r e s t  in d ic a t io n  o f  th e  te n d e n c y  

t o w a r d s  in c r e a se d  m a te r ia liz a tio n . In  l in e  w ith  th is , h e  c o n s id e r e d  

sc ie n c e  t o  b e  th e  p rim ary ' m o t o r  o f  c h a n g e  a n d  fu r th e r  p r e d ic te d  that 

i t s  g r o w th  w o id d  a c c e le r a te . In te r m s  o f  s c ie n c e , a t  le a s t ,  h is to r y  has
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c o n fir m e d , a n d  c o n tin u e s  t o  c o n fir m , h is a n a ly s is . F r o m  q u a n tu m  

p h y s ic s  t o  g e n e t ic s  t o  th e  b ig  b a n g , sc ie n c e  is a p p ro a c h in g  a  c o m p le te  

r e p r e s e n ta t io n  o f  o b je c t iv e  r e a l i ty .  W h ile  m a n y  s t i l l  b e lie v e  in  a  sc ie n c e  

d is in te r e s te d ly  s e e k in g  t o  im p r o v e  o u r  u n d e r sta n d in g  o f  th e  u n iv e r se , 

th e re  a r e  fe w  sc ie n tif ic  d e v e lo p m e n ts  th a t  c a n , in a c tu a lity , be 

s e p a r a te d  f r o m  o u r  d e s ir e  t o  p r e d ic t ,  c o n tr o l  a n d  m a n ip u la te  th e  

m a te r ia l  w o r ld . F r o m  m e t e o r o lo g y  t o  m e d ic in e , sc ie n c e  a im s  t o  k eep  

u s  o n e  s te p  a h e a d  o t  n a tu r e ;  a d v a n c e s  in  g e n e t ic  sc ie n c e  n o w  g iv e  u s  

th e  a b ility  t o  e n g in e e r  life  it se lf ,  w h ile  th r o u g h  te c h n o lo g ic a l  d e v e lo p 

m e n t  in g e n e r a l  w e  sh a p e  th e  m a te r ia l  e n v iro n m e n t, t o  th e  s t r u c tu r e  o f  

o u r  h a b its . M o r e o v e r ,  in  k e e p in g  w ith  B e r g s o n ’s  o b se r v a t io n s , sc ie n c e  

c o n tin u e s  t o  r e d u c e  th e  r e a l  a lm o s t  e n t ir e ly  to  m a t te r .  N o t  o n ly  life  

but. h u m an  c o n sc io u sn e s s  an il e v e n  p e r s o n a l ity ,  a re  n o w  r e g a r d e d  as 

g o v e r n e d  s o le ly  b y  th e  m e c h a n ic s  o f  th e  D N A . W ith  th e  l ik e s  o f  p la s t ic  

s u r g e r y , g e n e t ic  e n g in e e r in g  an d  p h a r m a c e u t ic a ls ,  sc ie n c e  h as  re d u c e d  

life  t o  a n  a lm o s t  b a r e  m a te r ia l ity  — o n e  th a t  c a n  b e  m a n ip u la te d  at 

w ill.

T h e  o n ly  sh o r tc o m in g  in  B e r g s o n 's  a n a ly s is  is  th a t to d a y  sc ie n c e  is 

n o t a lo n e  in  m a k in g  o u r  l iv e s  in c re a s in g ly  m a te r ia l .  In  fa c t ,  m a n y  o f  

th e  a b o v e  c h a n g e s  c o u ld  ju s t  as e a s ily  b e  a t tr ib u te d  t o  c a p ita l ism . O n e  

c o u ld  sa y  th a t th e  te n d e n c y  to w a r d s  m a te r ia l i ty  is  a  d ir e c t  r e s u lt  o f  

c a p ita l  it se lf . H o w e v e r , w h a t  e lse  is  c a p ita l ism  b u t  th e  p r o c e s s  w h e re b y  

life  is in c re a s in g ly  o b je c t i f ie d , a n d  h u m an  a c t io n s  p r o g r e s s iv e ly  m e c h a n 

iz e d  a n d  in te g r a te d  in to  a n  u n ifie d  e c o n o m ic  o r d e r ?  In th is  se n se , 

c a p ita l ism  s e e m s  t o  b e  u n fo ld in g  in  p r e c is e ly  th e  sa m e  m a n n e r  B e rg so n  

d e sc r ib e s  th e  m ate r ia l te n d e n c y  g o v e r n in g  h u m a n  d e v e lo p m e n t . W liile  

sc ie n c e  a n d  c a p ita l  a r c  c o m p lic i t  in  m a n y  a r e a s ,  th e  t w o  h a v e  c le a r ly  

in d e p e n d e n t a im s.

A lth o u g h  a d v a n c e s  in sc ie n c e  a n d  te c h n o lo g y  a r e  o b v io u s ly  im p li 

c a te d  in  to d a y 's  e c o n o m ic  c h a n g e s , sc ie n c e  d o e s  n o t ,  a s  M a rx  b e lie v e d , 

s te m  f r o m  a n d  s e r v e  th e  in te r e s t s  o f  c a p ita l  a lo n e . Q u ite  s im p ly , 

s c ie n tif ic  e n q u ir y  is  n o t  in  it se lf  p r e d ic a te d  o n  e c o n o m ic  r e tu r n s .  In 

o r d e r  t o  in c re a se  o u r  k n o w le d g e  b e y o n d  th e  k n o w n , sc ie n c e  m u st  be 

fr e e  fro m  th e  d e m a n d s  o f  p r o f ita b ili ty . I ro n ic a lly , h o w e v e r , it. is  th e  

a u to n o m y  o f  sc ie n c e  d ia t  is  o f  th e  g r e a t e s t  v a lu e  t o  c a p ita l . B y  

in c re a s in g  o u r  k n o w le d g e  o f  th e  s t r u c tu r e  arid  c o m p o s it io n  o f  n a tu ra l 

fo r m s  a n d  p r o c e s s e s ,  fo r  in s ta n c e , sc ic n c e  a id s  d ie  e x p a n s io n  o f
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c a p ita l is t  m o d e s  o f  p r o d u c t io n . F o llo w in g  th e  d is c o v e r y  o f  th e  D N A , 

w e  n o w  h av e  th e  a b ility  t o  in c r e a se  g e n e t ic a l ly  th e  'e ff ic ie n c y ' o f 

a lm ost, a n y  a g r ic u ltu ra l  p r o d u c t .  S im ila r ly , a r is in g  fro m  th e e f fo r t s  o f  

sc ie n t is ts  t o  b e l t e r  c o m m u n ic a te , th e  In te rn e t  h as  b e c o m e  o n e  o f  th e  

m a jo r  e v e n ts  in  the. h is to ry  o f  c a p ita l .  It s e e m s  to d a y  th a t w h e re v e r  

sc ie n c e  g o e s  c a p ita l  fo llo w s.

W h ile  sc ie n c e  an d  c a p ita l ism  sh are  n u m e r o u s  e c o n o m ic  a n d  te c h n o 

lo g ic a l  a ff in it ie s , th e ir  u lt im a te  fo u n d a tio n  l ie s  in th e  fo rm  o f  r e p re se n  

ta t io n . T h e  v e r y  e x is te n c e  o f  m o d e r n  sc ie n c e  is  in se p a ra b le  f r o m  th e  

m o d e s  o i  r e p r e se n ta t io n  it e m p lo y s :  c o m b in in g  lan g u a g e  a n d  n u m b e r , 

fo r  in s ta n c e , sc ie n c e  r e p r e s e n ts ,  an a ly se s  an d  r e c o n s t r u c t s  th e  w o r ld  as 

a  su m  o i  u n its . A s w e  h av e  s e e n , th e  fo rm  o f  r e p r e se n ta t io n  c o n d itio n s  

sc ie n c e  a s  a w h o le ,  tr a n s fo r m in g  th e  re a l in to  a  p u r e ly  m ateria l 

a c tu a lity  w h e re  all q u a lit ie s  a r e  sp a t ia lly  d is t in c t  a n d  a ll  q u a n tit ie s  

sp a t ia lly  d e te r m in e d . T h e  sa m e  can  b e  sa id  o f  th e  u lt im a te  ‘ u n it ’ o f  

c a p ita l : d ie  c o m m o d ity . T h e  c o m m o d ity  fo r m  is  n o  d iffe ren t, t o  any 

o th e r  m o d e  o f  r e p r e s e n ta t io n , fo r  as w ith  n u m b e r , la n g u a g e  a n d  th e  

sc ie n tif ic  u n it , it. a llo w s  u s  t o  iso la te  d is t in c t  q u a lit ie s  w h ile  a t  th e  sa m e  

t im e  in te g ra t in g  th e ir  d if fe r e n c e s  in to  a  u n ifie d  o b je c t iv e  o r d e r .  

T h ro u g h  the. p r o c e s s  o f  c o m m o d if ic a t io n , c a p ita l  c o n tin u a lly  r e c o n 

s tr u c ts  th e  w o r ld  in th e  fo rm  o f  i t s  r e p r e se n ta t io n . W h ile  a s  c o m m o d 

it ie s , o b je c t s  an d  a c tio n s  a r e  i s o la te d  f r o m  o n e  a n o th e r , th e y  a r e ,  at 

th e  sa m e  t im e ,  in te g ra te d  w ith in  th e  u n ified  sp a c e  o l q u an tity .

O v e r a ll ,  sc ie n c e  a n d  c a p ita l  m u s t  b e  se e n  as d e v e lo p in g  in ta n d e m . 

O n  th e  o n e  h a n d , b y  b r o a d e n in g  o u r  r e p r e se n ta t io n  o f  th e  o b je c t iv e  

w o r ld  a n d  r e a r r a n g in g  it s  o r d e r  t o  su it  o u r  n e e d s ,  a d v a n c e s  in sc ie n c e  

a p p e a r  t o  g iv e  u s  in c re a se d  c o n tr o l  o v e r  o u r  d e s t in ie s . T h e  e x p a n s io n  

o f  c a p ita l ,  o n  th e  o th e r  h a n d , is  tr a n s fo r m in g  th e  h u m an  e n v iro n m e n t 

in to  a  p r o g r e s s iv e ly  u n ified  s y s te m . T o g e t h e r ,  th e  d e v e lo p m e n ts  o f  

sc ie n c e  a n d  c a p ita l  e x p r e s s  an  e v e n  b r o a d e r  te n d e n c y : o n e  w h ich  has 

a s  its  e n d  a w o r ld  c o m p le te ly  a d a p te d  t o  th e  h u m a n  a n d  an  h u m an ity  

c o m p le te ly  a d a p te d  t o  i t s  w o r ld . U lt im a te ly , w e  a r e  h e a d in g  to w a r d s  

an  h u m a n ity  a n d  an  e n v iro n m e n t w hose, ‘n a tu r e ' is  in d ist in g u ish a b le  

f r o m  its  r e p re se n ta t io n .
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M o r e  th an  s im p ly  th e  m a k in g  o f  m o n e y , c a p ita lism  c o n s t itu te s  a  s y s te m  

w h ic h  p r o g r e s s iv e ly  in te g r a te s  th e  p r o d u c t io n , d is tr ib u t io n  a n d  c o n 

su m p tio n  o f  th e  o b je c t s  o f  h u m a n  n e e d  in to  a n  u n ifie d  e c o n o m ic  o r d e r .  

A s  a  w h o le ,  c a p ita lism  is  th e  o v e r a l l  p r o c e s s  th ro u g h  w h ic h  th e  

e n v ir o n m e n t a n d  h u m an  e x is te n c e  a r e  e n t ire ly  a d a p te d  t o  o n e  a n o th e r . 

F r o m  th is  p e r s p e c t iv e , c a p ita l  e v o lv e s  a s  a  w h o lly  in te g r a te d  o r d e r .  A s  

a  to ta l i ty ,  th e  g r o w th  o f  c a p ita l  is n o t so m e th in g  w e  d ir e c t ly  c o n tro l . 

W h ile  th e re  a r e  o b v io u s  im b a la n c e s  o f  p o w e r ,  th e  life  o f  a  c a p ita l is t  is, 

in  th e  e n d , n o  le s s  a  p a r t  o l  c a p ita l  th a n  s o m e o n e  w h o  is  u n e m p lo y e d . 

S im ila r ly , c a p ita lism  c a n n o t  b e  r e d u c e d  t o  a  p a r t ic u la r  e c o n o m ic  

s y s te m : th e  n a tu re  o f  c a p ita l  s im p ly  e x p r e s s e s  d ie  lo g ic  o f  m o n e y  itse lf .

T h e  fu n d a m e n ta l  u n it  o f  c a p ita l  i s  th e  c o m m o d ity : th e  s im p le s t  fo r m  

b e in g  m o n e y  w h ich  can  b e  b o u g h t  a n d  so ld  like  a n y  o th e r  g o o d s .  A s a 

m e a s u r e  o f  v a lu e  a s  w e l l  as a  m e a n s  o t  e x c h a n g e , m o n e y  is  th e  b a s is  o f  

th e  c o m m o d ity  fo r m . In te r m s  o l  e x c h a n g e , m o n e y  s e r v e s  a s  a 

u n iv e r sa l  e q u iv a le n t , a llo w in g  a n y  o b je c t  o r  q u a lity  t o  b e  e x c h a n g e d  

fo r  an y  o th e r . A s  a  c o n se q u e n c e , th e re  a r e  n o  re la t io n s  o f  e x c h a n g e  in 

c a p ita l ism  not. m e d ia te d  b y  m o n e y . H e n c e , th e  m o n e ta ry  r e la t io n  has 

th e  e f fe c t  o f  a to m iz in g  d if fe re n c e . H o w e v e r , s in c e  a ll  q u a lit ie s  arc  

tr a n s la te d  in to  v a r ia t io n s  in q u a n t ity ,  m o n e y  is th e  b a s is  u p o n  w h ich  

c a p ita l  b e c o m e s  an  u n ifie d  e n t ity , a llo w in g  an y th in g  t o  b e  in te g r a te d  

in to  a  s in g u la r  e c o n o m ic  s p a c e  an d  t im e .

A s  a  m e a s u r e  o f  v a lu e , m o n e y  r e p r e s e n ts  th e  qu an tity ' fo r  w h ich  

q u a lita t iv e  d if fe r e n c e s  can  b e  e x c h a n g e d . Ig n o rin g  fo r  th e  m o m e n t  the 

o r ig in  o f  v a lu e , th e  m o n e ta r y  f ig u re  a t t r ib u te d  t o  a  c o m m o d ity  d o e s  

n o t r e fe r  d ir e c t ly  t o  th e  th in g ; o th e r w ise  e v e ry th in g  w o u ld  h av e  its  

o w n  p r ic e ,  b u t  t.o th e  o b je c t  as a  r e p r e s e n ta t io n  o f  i t s  c la s s . V a lu e , 

th e r e f o r e ,  is  n o t  s im p ly  a d d e d  t o  an  in d e p e n d e n t  o b je c t :  th e  c o m m o d 

ity  fo rm  fu se 8 th e  q u a lita t iv e  c la s s  o f  an  o b jc c t  w ith  th e  fo rm  o f  

q u a n tita t iv e  d if fe re n c e  -  as t e r m s  su ch  a s  ‘ tw o - d o l la r  p e n ’  a n d  ‘ ten - 

d o l la r  p iz z a ’ i l lu stra te .

T h e  o v e r a l l  m e a n s  t o  c a p it a l ’ s  e x p a n s io n  is  p r o f i t ,  w h ic h  is  b o th  th e  

a im  a n d  th e  so u r c e  o f  in v e s tm e n t . E s se n t ia l ly , p r o f i t  is  th e  d if fe re n c e  

b e tw e e n  th e  p r ic e  fo r  w h ich  a  c o m m o d ity  is  so ld  an d  th e  o v e r a l l  c o s t  

o f  i t s  p r o d u c t io n . F o r  p r o f ita b i li ty  t o  im p r o v e ,  th e r e f o r e ,  th e re  m ust
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b e  e ith e r  a il  in c re a se  in  th e  v o lu m e  o t  sa le s  o r  a  d e crea .se  in  th e  c o s t  

o f  p r o d u c t io n . F u rth e rm o re ·, th e  p o te n t ia l  fo r  p ro fit  in c r e a se s  a s  th e  

to ta l  v o lu m e  o f  c o m m o d it ie s  e x p a n d s . A s a  r e su lt ,  th e  m a r k e tp la c e  is 

a lw a y s  g r o w in g  a n d  th e  r a n g e  o t  c o m m o d it ie s  fo r e v e r  in c re a s in g . T h e  

g o a l o f  c a p ita l  is , in th e  e n d , t o  c o m m o d ify  n o t o n ly  th e  to ta l  n u m b e r  

o f  l iv e s  b u t  th e  to ta li ty  o f  l i fe .  T h ro u g h  th e  r e in v e s tm e n t  o f  p r o f i t  in to  

p r o d u c t io n , a ll m o d e s  o f  p r o d u c t io n  a r e  d r a w n  in to  th e  cap ita lis t 

p r o c e s s .  P r e d ic a te d  o n  q u a n tita t iv e  fa c to r s ,  c a p ita l is t  p r o d u c t io n  is 

e s se n t ia lly  m e c h a n is t ic  a n d  as an  e f fe c t  o t  th e  d e m a n d  fo r  e v e r  lo w e r  *
c o s t s ,  th e  id e a l fo r m  o f  p r o d u c t io n  b e c o m e s  th e  fo r m  o f  m e c h a n ism  

it se lf .

A s  c a p ita l  g r o w s ,  th e  c o m p o s it io n  o f  e x is te n c e  b e c o m e s  in c re a sin g ly  

c o m m o d if ie d . N o t  o n ly  o u r  p e r so n a l  e f fe c t s  b u t th e  e n t ir e  p r o d u c t io n  

p r o c e s s ,  s e r v ic e s  a n d  w o r k ,  a r e  p ie c e d  to g e th e r  w ith  in d iv id u a l 

c o m m o d it ie s .  A  c o m m o d ity  is  so m e th in g  th a t fits in w ith  c a p ita lism  as 

a  w h o le  e x p r e s s in g  n o t  o n ly  th e  n e e d s  o f  h u m a n  e x is te n c e  b u t  th e  

n e e d s  o f  c a p ita l  it se lf . F r o m  th is  p e r s p e c t iv e  w e  c a n  d is c e r n  d ie  n a tu re  

o l  cap ita l fro m  w ith in  th e  n a tu re  o l th e  c o m m o d ity  fo r m . B rin g in g  

t o g e t h e r  q u a lita t iv e  an d  q u a n tita tiv e  d if fe r e n c e , th e  c o m m o d ity  c o m 

b in e s  th e  c h a r a c te r is t ic s  o f  la n g u a g e  a n d  n u m b e r . A s in  lan g u a g e , 

c o m m o d if ic a t io n  re n tie rs  a ll q u a lita t iv e  d if fe r e n c e s  sp a t ia lly  d is t in c t , 

w h ile  a s  in  n u m b e r , d if fe re n c e  i t s e l f  is  sp atia li? .cd . T h e s e  fu n d a m e n ta l 

a t t r ib u te s  o f  th e  c o m m o d ity  fo r m  can  b e  se e n  t o  c o n d it io n  th e  w h o le  

o f  c a p ita l is t  e x i s t e n c e . M o r e o v e r ,  fro m  d i i s  p o in t  o f  v ie w  w e  c an sue  

h o w  r e p re se n ta t io n  is  in tr in sic  t o  sc ie n c e  a n d  c a p ita l .

T h e  m o t o r  o f  c a p it a l 's  e x p a n s io n  a n d  c o m m o d ity  d e v e lo p m e n t  is 

c o m p e t i t io n . T h ro u g h  th e  c o m p e t it io n  to  c a p tu r e  d e m a n d , c o m m o d 

it ie s  b e c o m e  se p a r a te d  f r o m  o n e  a n o th e r  a s  c la s se s . A t  th e  s a m e  t im e , 

h o w e v e r , a s  p r o d u c e r s  v ie  t o  su p p ly  ih e  sa m e  n e e d , c o m p e tin g  

c o m m o d it ie s  a r e  u n ifie d  a s  a  c la s s . C o m p e t it io n , in th is s e n s e , c r e a te s  

an  id e a l c o m m o n  t o  each  m e m b e r  o t  th e  c la s s  w h ile  b e in g  at th e  sam e  

t im e  b e y o n d  th e m . A s  c o m m o d it ie s  a re  iso la te d  fro m  o n e  a n o th e r  by 

th e  m o n e ta r y  r e la t io n , e a c h  c o m m o d ity  is  m a te r ia l ly  r e p r e se n ta t iv e  o f  

it se lf  a s  a c la s s . A c c o rd in g ly , th e  id e a l  fo r m  p r e s u p p o se d  in  th e  

r e p r e s e n ta t io n  o l  an  o b je c t  b e c o m e s  in c re a sin g ly  re ifie d  in  th e  c o m 

m o d ity 's  m a te r ia l  fo rm .*
A s fo rm  c a n n o t b e  r e p r e s e n te d  in an y  o th e r  w ay  th an  by the
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m a te r ia l  fo r m  o f  th e  th in g  it se lf ,  e a c h  c o m m o d ity  i s  b o th  an  e x a m p le  

o f  i t s  o w n  fo rm  a n d  a  m o d e l  o f  w h a t i t  sh o u ld  b e .  T o d a y ’ s  b an a n a  has 

b e e n  c r o s s b r e d ,  g e n e tic a lly  a lt e r e d  a n d  c h e m ic a lly  r ip e n e d  so  as to  

lo o k  a n d  ta s te  ‘ m o r e  l ik e ’ a  b a n a n a . O v e r  t im e , w ith in  an y  c la s s  o f  

c o m m o d ity  th e  n u m b e r  o f  c o m p e t i to r s  d e c r e a s e s ,  a s  o n ly  th o se  se l lin g  

th e  la r g e s t  n u m b e r  su r v iv e . F r o m  th is p e r s p e c t iv e , c o m p e t i t io n  an d  

d e v e lo p m e n t  le a d  t o  n e e d s  a n d  th e ir  o b je c t s  b e c o m in g  m o u ld e d  t o  on e  

a n o th e r : b o th  th e  f o r m  o f  d e m a n d  a n d  th e  c o m m o d ity  c la s s  b e c o m e  

in c re a s in g ly  s ta n d a r d iz e d . T h e  o n ly  d if fe re n c e  b e t w e e n  m o b ile  p h o n e s  

is  th e ir  c o lo u r  a n d  sh a p e . T h e  m o s t  n o ta b le  i l lu s tr a t io n  is  a g r ic u ltu r e , 

w h e re  p r a c t ic a lly  e v e r y  p r o d u c t  to d a y , f r o m  th e  a v o c a d o  t o  th e  

c o u r g e t t e ,  h as  b e e n  tr a n s fo r m e d  fro m  a  c la s s  o f  m u lt ip le  an d  v ary in g  

ty p e s  in to  a n  a lm o s t  u n ifo r m  v a r ie ty .

W ith in  a n y  o n e  c la s s  o l  c o m m o d ity , w h a t h as  t r a d it io n a lly  b e e n  

r e fe r r e d  t o  a s  'qu ality ·’  b e c o m e s  in c re a s in g ly  d e te r m in e d  in t e r m s  o f  

q u a n tity . T h e  c o m m o d ity  a t  th e  b o t t o m  e n d  o f  an y  c la s s  c o r re sp o n d s  

t o  th e  e sse n t ia l  id ea  o f  th e  th in g , c a p a b le  o f  fu lfillin g  its  b a s ic  Ju n c tio n  

as w e l l  a s  b e in g  th e  c h e a p e s t  t o  p r o d u c e . A  'n o  fr i l ls ’ a ir lin e  w ill g e t  

y o u  f r o m  A  t o  B ,  b u t  i t  is  y o u  w h o  su p p ly  th e  fo o d  a n d  e n te r ta in m e n t. 

M a c D o n a ld s  su p p lie s  th e  b a s ic  id e a  o f  fo o d  c o m b in in g  b r e a d , m e a t  an d  

p o ta t o e s  w ith  th e  e sse n t ia l  e le m e n ts  o f  t a s te , salty’  a n d  s w e e t .  P r o g r e s s 

in g  u p  th e  s c a le  o f  v a lu e  w ith in  a n y  c la s s  o n e  w ill in e v ita b ly  find  that 

th e  b a s ic  fo r m  is  c o m p le m e n te d  b y  a d d it io n a l u s e s  a n d  e ffe c ts  a n d  a 

h ig h e r  c o s t  o f  p r o d u c t io n .

P r e d ic a te d  o n  c r e a t in g  e v e r  m o r e  e ffic ie n t m a n u fa c tu r in g  p r o c e s se s , 

th e  c a p ita l is t  m o d e  o f  p r o d u c t io n  p r e s u p p o s e s  m e c h a n iz a tio n  an d  the 

c r e a t io n  o f  a  s ta n d a r d iz e d  m o d e l .  In  o r d e r  t o  b e  p r o d u c e d  u n ifo rm ly  

th e  c o m m o d ity  m u s t  c o n fo r m  t o  a n  o b je c t iv e  id e a  d iv is ib le  in to  p a r ts  

c a p a b le  o f  b e in g  in d e p e n d e n t ly  m a n u fa c tu r e d . F u r th e r m o r e , th ro u g h  

m e c h a n iz a tio n  p r o d u c t io n  can  b e  r e d u c e d  t o  a  s e t  o f  in d iv id u a l s ta g e s  

c a p a b le  o f  b e in g  b ro k e n  d o w n  in to  a  s e r ie s  o f  s te p s  a n d  in te g r a te d  in to  

a  u n ified  p r o c e s s .  T h e  c a p ita l is t  p r o d u c t io n  p r o c e s s ,  in th is se n se , 

c o r r e s p o n d s  d ire c t ly  w ith  th e  fo r m  o f  o b je c t iv e  a c t io n  o r  h a b it . F o r  

th is  r e a s o n , n o t  o n ly  is  th e  m a n u fa c tu r in g  p r o c e s s  in c re a s in g ly  m e c h a 

n iz e d , a ll  fo r m s  o l  la b o u r , f r o m  th e  p o in t  o f  v ie w  o f  c a p ita l ,  a re  

sp e c ia liz e d  an d  c o m p o se d  o f  n o th in g  m o r e  th an  a  m e c h a n ic a l s e r ie s  o i 

s te p s .
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T h e  c le a r e s t  i l lu s t r a t io n  o f  th e  c a p ita l is t  m o d e  o f  p r o d u c t io n  a p p e a r s  

in  th e  in s ta n c e s  w h e re  la b o u r  is  th e  c o m m o d ity . C o n d it io n e d  e n tire ly  

b y  r e p r e se n ta t io n , th e  o b je c t iv e  a c tiv ity  i s  d e te r m in e d  in r e la t io n  t o  a 

m o d e l  o r  a b s t r a c t  id e a : in  th e  se n se  th a t an  Ita lian  w a i te r  is  e x p e c te d  

t o  a c t  like an  Ita lian  w a ite r . S im ila r ly , w ith  th e  A m e r ic a n  ‘ C h a r te r  

s c h o o l ’ s y s t e m , w h ic h  is  b a se d  o n  th e  id e a  o i  s c h o o lin g  as a  p ro fit-  

m ak in g  b u s in e s s , th e  p a c k a g in g  o f  e d u c a t io n  fo r  s a le  like  an y  o th e r  

c o m m o d ity  h a s  r e s u lte d  in  th e  m e c h a n iz a tio n  o f  le a rn in g . N o t  o n ly  is 

th e  sc h o o l d e s ig n e d  t o  c o n fo r m  t o  a  m o d e l  o f  th e  ‘ id e a l ’ e d u c a tio n , 

th e  c u r r ic u lu m  is c o m p le te ly  s ta n d a rd iz e d  a n d  each  le s so n  e n tire ly  

p r e w r it te n . In c la s s  th e  ‘ te a c h e r ’ s im p ly  r e c ite s  th e  d a y ’ s  p r o g r a m m e , 

a llo w in g  th e  h ire  o f  u n q u a lifie d  s t a f f  an d  c r e a t in g  th e  p o te n t ia l  t o  lo w er  

th e  c o s t  o f  p r o d u c t io n .

A ll  c o m m o d it ie s  a re  u lt im a te ly  in te g r a te d  in to  an  u n ifie d  an d  se lf-  

su s ta in in g  so c ia l o r d e r .  W ith  re g a rd  t o  c a p ita l ,  e d u c a t io n  fo r  in s ta n c e , 

s e r v e s  t o  c re a te  an  a b le  w o r k fo r c e  c a p a b le  o f  fu lfillin g  the. p r o je c te d  

n e e d s  o f  c a p ita l is t  p r o d u c t io n . U lt im a te ly , e v e r y  c o m m o d ity  fu lfils  a 

c o r r e s p o n d in g  n e e d  w h ic li in  tu r n  e x p r e s s e s  th e  r e q u ir e m e n t  o f  c a p ita l  

a s  a  fu n c tio n in g  so c ia l  w h o le .  T e lev isio n  fills  th e  t im e  b e tw e e n  w o r k  

an ti s le e p ,  w h ile  th e  le isu re  in d u stry  p r o v id e s  r e s t  an d  r e c u p e r a t io n  fo r  

th e  g e n e r a l  w o r k f o r c e ,  a n d  so  o n  a n d  so  on .

O n  th e  o th e r  h an d , in  its  p r o g r e s s io n  c a p ita lism  d r a w s  fro m  

sc ie n tif ic  r e se a r c h , s e le c t in g  th o se  fin d in g s  that e ith e r  a id  th e  p r o d u c 

tio n  p r o c e s s  o r  m e e t  th e  te c h n o lo g ic a l  n e e d s  of th e  t im e . T h ro u g h  the 

in d e p e n d e n t d is c o v e r y  o f  th e  D N A  a n d  the- s u b se q u e n t  a d v a n c e s  in 

g e n e t ic  sc ie n c e , th e  c a p ita l is t  p r o d u c t io n  p r o c e s s  h as  n o w  e x p a n d e d  

in to  life  it se lf . N o  d if fe r e n t  fro m  a n y  o t h e r  c o m m o d ity , c r o p s  a re  

g e n e t ic a lly  a lte r e d  to  in c re a se  th e ir  e ffic ie n c y  a n d  o u tp u t .  A lte rn a t iv e ly , 

a lth o u g h  th e  In te rn e t  a p p e a r s  t o  h av e  b e e n  c r e a te d  u n in te n t io n a lly , it 

p r o v e d  a lm o s t  im m e d ia te ly  to  b e  th e  p e r f e c t  a id  t o  c a p it a l ism ’ s a lre ad y  

g lo b a l  te n d e n c ie s . F o llo w in g  th e  a r r iv a l  o f  th e  In te r n e t , w e  h av e  seen  

a  n e w  e r a  e m e r g e  i l l  d is t r ib u t io n  w h e re  sh o p p in g  n o  lo n g e r  r e q u ir e s  

sh o p s  a n d  th ro u g h  (h e  c o m m o d ific a t io n  o f  in fo r m a t io n , b u sin e ss  has 

th e  p o te n t ia l  to  b e c o m e  tru ly  g lo b a l.

W h ile  c a p ita lism  is  o f te n  sa id  t o  c h a m p io n  th e  v ir tu e s  o f  n o v e lty  

a n d  c h a n g e , th e  m o v e m e n t  o f  ch an ge  w ith in  c a p ita l  i t s e l f  is  c le a r ly  n o t 

d ir e c t io n le s s . C o m m o d it y  d e v e lo p m e n t  is  n e ith e r  th e  r e s u lt  o f  b lind
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in v e n tio n  n o r  d e p e n d e n t  s im p ly  o n  th e  v a g a r ie s  o t  c h o ic e  a n d  c o n su m e r  

d e m a n d . A ll  c h a n g e s  w ith in  th e  m a rk e t  a n d  th e  m e a n s  o f  p r o d u c t io n  

a r e  im p lic a te d  w ith in  th e  o v e r a l l  m o v e m e n t  o f  c a p it a l ’ s  e x p a n s io n . As 

a  c o n sé q u e n c e , c h a n g e  is  m a n ife s t  in th e  fo rm  o f  n e w  c o m m o d it ie s . 

R a th e r  th an  ju st  an  o b je c t  o f  c o n su m p t io n , th e  c o m m o d ity  c o n st itu te s  

a  c o m p o n e n t , th e  to ta l  su m  o f  w h ich  m a k e s  u p  a  s e l l ’ su sta in in g  

m a c h in e . In a d d it io n  t o  th e  In te rn e t , th e  m o b ile  p h o n e , d ig ita l 

c a m e r a , lo w - c o s t  s c a n n e r , C D  R O M , f ib r e - o p t ic s , a n d  s o  o n  a n d  so  

o n ,  a ll m a k e  u p  th e  e r a  o f  g lo b a l  c o m m u n ic a t io n s  a n d  in fo rm a t io n . 

N o t  o n ly  h a s  th is p a v e d  th e  w a y  fo r  g lo b a liz a t io n , i t  h as  p r o v id e d  the 

p e r t e c t  m e a n s  f o r  u n it in g  a n  in c re a s in g ly  a to m iz e d  p o p u la t io n . M o re 

o v e r ,  a s  a ll fo r m s  o f  e le c t r o n ic  c o m m u n ic a t io n  a r e  m e d ia te d  b y  th e  

m o n e ta ry  r e la t io n , w e  fin d  b o th  la n g u a g e  an d  it s  u s e  a r e  in c re a sin g ly  

d e te r m in e d  b y  r e p r e s e n ta t io n . A s a  m e d iu m , la n g u a g e  is  te n d in g  

to w a r d s  u n ifo rm ity , w h e re  E n g lish  i.s r e g a r d e d  a s  th e  la n g u a g e  o f  

c o m m e r c e  a n d  r e g io n a l  la n g u a g e s  a n d  d ia le c t s  fa ll  o u ts id e  th e  c o m p e 

tit io n . W h a t  i s  m o r e ,  m e a n in g  is  n o w  sy n o n y m o u s  w ith  in fo r m a t io n  

a n d , a s  c o m p u te r  tr a n s la t io n  p r o g r a m s  p r e s u p p o s e ,  r e d u c ib le  t o  th e  

w o r d s  a lo n e .

D u e  t o  th e  n a tu re  o f  r e p r e s e n ta t io n , in h e re n t in th e  c o m m o d ity , 

an y  o b je c t  can  b e  e x c h a n g e d  f o r  a n y  o t h e r  an ti a ll fo r m s  o l ’ m ec h an ic a l 

p r o c e s se s  lin k e d  to g e th e r .  It is u lt im a te ly  c o m m o d if ic a t io n , in  th is 

s e n s e , that, a llo w s  c a p ita l ism  t o  fu n c tio n  as a  c o o r d in a te d  w h o le .  In 

a d d itio n  to  c r e a t in g  an  u n ifie d  m a te r ia l  e c o n o m y , c o m m o d ific a t io n  

p r o v id e s  th e  b a s is  u p o n  w h ic h  c a p ita l ism  m a in ta in s  so c ia l u n ity . l a b o u r  

is  th e  o n e  c o m m o d ity  p o s s e s se d  b y  th e  s u b je c t . Q u ite  s im p ly , by 

e x c h a n g in g  th e ir  t im e  f o r  m o n e y , th e  w o r k e r  is  b o th  in te g r a te d  in to  

th e  p r o d u c t io n  p r o c e s s  an d  g iv e n  th e  m e a n s  to  c o n su m e . A s a 

c o n se q u e n c e , th e  w a g e  i s  th e  flu id  o f  c a p ita l is t  so c ie ty . M o r e  th an  

s im p ly  su s ta in in g  th e  w o r k f o r c e ,  th e  wra g e  is  th e  b a s is  t o  c o n su m p t io n  

a n d  th u s, lo g ic a lly , t o  p r o d u c t io n . A sid e  f r o m  o w n in g  c a p ita l ,  th e  

w a g e  is  th e  o n ly  m e a n s  o f  su s ta in in g  e x i s t e n c e  w ith in  c a p ita l ism . T h e  

c o m m o d if ic a t io n  o f  la b o u r  is th e  m e a n s  th ro u g h  w h ic h  c a p ita lism  

fu n c tio n s  as a  so c ia l w h o le . T o  il lu stra te  th e  fa c t  th at w o r k  r e la te s  n o t 

s im p ly  to  p r o d u c t io n  b u t t o  c a p ita l ism  it se lf  a s  a  so c ia l e n t ity , o n e  on ly  

n e e d  n o te  th a t e v e n  th o u g h  a  la r g e  p r o p o r t io n  o f  m a n u a l la b o u r  has
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b e e n  r e p la c e d  b y  te c h n o lo g ic a l  m e c h a n iz a tio n , th e re  is  n o t  le s s  b u t  

m o r e  w o r k  to d a y  th an  e v e r  b e fo r e .

h u ll e m p lo y m e n t  is  n o t  n e c e s s a r ily  th e  m e a n s  t o  a c h ie v in g  th e  

h ig h est le v e l o f  p r o d u c t io n . In  fa c t ,  p r o d u c t iv ity  i s  m o r e  l ik e ly  to  

im p ro v e  th e  sm a lle r  th e  w o r k f o r c e  an d  th e  g r e a te r  th e  a u to m a t io n . 

N e v e r t h e le s s ,  w e  fin d  w o r k  b e in g  c o n tin u a lly  c r e a te d  an d  fu ll  e m p lo y 

m e n t  a g o a l fo r e v e r  in  s ig h t. T h e  d ism a n t lin g  o f  th e  w e lfa r e  s ta te  has 

r e v e a le d  th e  c r e a t io n  o f  w o r k  t o  b e  c a p it a l ism ’ s o n ly  m e th o d  fo r  

g a in in g  so c ia l  c o n t r o l .  A lth o u g h  sc h e m e s  su ch  a s  'w o r k  fo r  th e  d o le ' ,  

s u g g e s t  th a t w o r k  is  im p o s e d  so  as t o  m ain ta in  o r d e r ,  th e  fo u n d a tio n  

o f  so c ia l  u n ity  u n d e r  c a p ita l  d e r iv e s  f a r  m o r e  e ffic ie n tly  f r o m  w h a t is 

an  e sse n tia lly  ta c it  im p e r a t iv e . W ith in  c a p ita l ism , w o r k  i s  e le v a te d  to  

a  m o r a l  o b lig a t io n  w h e re  th e  in d iv id u a l is  r e sp o n s ib le  fo r  th e  fu n c tio n 

in g  o f  th e  w h o le .

B e in g  a  c o m m o d ity , th e  n a tu re  o f  w o r k  o r ,  in  o th e r  w o r d s ,  'la b o u r ' 

is  c o n d it io n e d  b y  th e  fo r m  o f  r e p r e s e n ta t io n . J u s t  a s  th e  v a lu e  o f  an 

o b je c t  r e fe r s  n o t  t o  th e  th in g  b u t  i t s  c la s s ,  so  to o  th e  v a lu e  o f  la b o u r  

p r e s u p p o se s  a  g e n e r a l  fo r m , w h a t M a r x , fo r  in s ta n c e , te r m s  ‘ abstract, 

la b o u r ’ . O n  th e  o n e  h an d , la b o u r  is  v a lu e d  p u r e ly  in re la t io n  t o  th e  

q u a n tity  o f  t im e  i t  t a k e s .  O n  th e  o th e r  h a n d , s in c e  a n y  la b o u r  p ra c tic e  

is  e s se n t ia lly  a  s e r ie s  o f  s t e p s ,  a b s tr a c t  la b o u r  is  r e d u c ib le  t o  the 

‘m e c h a n ism  o f  m e c h a n ism s ’ . A c c o rd in g ly , la b o u r  in g e n e r a l  is e q u iv a 

le n t  t o  th e  p o in t  o f  v ie w  f r o m  w h ic h  ‘w e  s e e  o u r se lv e s  a c t ’ . In this 

s e n s e , a b s t r a c t  la b o u r  is  th e  s u b je c t  o f  c a p ita l  itse lf .

T h ro u g h  c o m m o d if ic a t io n  i t  is  n o t  o n ly  th e  v a lu e  o l  la b o u r  t im e  

th a t is  q u a n tif ie d  b u t  th e  a c tu a l t im e  in  w h ich  la b o u r  is  p r a c t i s e d . In 

th e  w o r k p la c e , th e  t im e  r e q u ir e d  b y  th e  ta s k  s u p e r s e d e s  a n d  e l id e s  th e  

d u r a t io n  in  w h ich  o n e  l iv e s . D e te r m in e d  w h o lly  b y  th e  o b je c t iv e  

p r o d u c t io n  p r o c e s s ,  la b o u r  i s  th e n  a n  e n t ire ly  o b je c t iv e  a c t io n , w h ich  

is  n o t  o n ly  c o n d u c te d  fro m  an  a b s t r a c t  p o in t  o f  v ie w , in  te r m s  o f  

c a p ita l ,  b u t  d e m a n d s  th a t o n e  a c t  o u ts id e  o n e se lf .  W h a t is  m o r e ,  b e in g  

th e  o b je c t iv e  p o in t  o l  v iew  it se lf ,  th e  ‘m e c h a n ism  o f  m e c h a n ism s ' is 

n o t  o n ly  th e  s u b je c t  o f  la b o u r  b u t  d ie  s u b je c t  o f  c a p ita lism  in g e n e ra l. 

A s th e  o b je c t iv e  e c o n o m y  o f  c a p ita l  is  c o m p o se d  e x c lu s iv e ly  o f  d is c r e te  

e le m e n ts  an d  m ec h an ic a l p r o c e s s e s ,  th e  a b s t r a c t  ’ m e c h a n is t ic ’  su b je c t  

lin k s  to g e th e r  th e  p ie c e s  a n d  m o v e m e n ts  o f  l ife . L i fe  in  c a p ita l ism  is
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an  e s se n t ia lly  o b je c t iv e  e x i s t e n c e ,  w h e re  g e t t in g  o u t  o f  h ee l, e a t in g  

b r e a k fa s t ,  c a tc h in g  th e  b u s ,  g o in g  t o  w o r k ,  w a tc h in g  te le v is io n , 

re tu rn in g  to  b e d ,  F r id a y  night., o f f ic e  p a r t ie s  an d  h o lid a y s  a r e  d e t e r 

m in e d  b y  the: w h o le  a s  m u c h  a s  b e in g  d e te r m in e d  b y  u s . C a p ita lism , 

th e r e fo r e ,  d e m a n d s  w e  su b m it  o u r  l iv e s  t o  th e  d e m a n d s  o f  th e  

o b je c t iv e  o r d e r  -  o n  th e  u n d e r s ta n d in g  th a t in a c t in g  fo r  it ,  w e  .ire 

a c t in g  fo r  o u r se lv e s .  T h is  a s su m p tio n  is  th e  b a s is  o f  c a p it a l is m 's  

fu n d a m e n ta l m o r a l  im p e r a t iv e : th e  o b lig a t io n  to  w o r k .  A lth o u g h  i t  is 

th e  b a s is  u p o n  w h ic h  th e  c o n c e p t s  o f  r e sp o n s ib il ity  an d  d u ty  lie , th e  

im p e r a t iv e  i t s e l f  i s  ir r a t io n a l, in th e  e n d  it s  o n ly  g r o u n d  b e in g  t o  s ta te , 

a s  B e rg so n  w r ite s ,  th a t S o u  m u s t  b e c a u se  y o u  m u s t ’ .

T h e  m o r e  c a p ita l ism  a d v a n c e s , th e  im p e r a t iv e  t o  w o r k  an d  th e  

m e c h a n is t ic  n a tu re  o f  life  a p p e a r  le s s  im p o se d  a n d  m o r e  a n d  m o r e  in  

k e e p in g  w ith  d ie  w ay  w e  a c t  in  th e  w o r ld .  B e c a u se  th e  c o m m o d ity  

fo r m  d e r iv e s  f r o m  r e p r e s e n ta t io n , c o m m o d if ic a t io n  h a s  th e  e f fe c t  o f  

b r in g in g  th e  s t r u c tu r e  o f  o b je c t iv i ty  in  line w ith  th at o f  re fle c tiv e  

th o u g h t . W h e n  w e  r e p r e s e n t  th e  w o r ld  w e  a re  n o t  im p o s in g  o r d e r ,  

w e  a re  ta k in g  o b je c t iv ity  t o  its  id e a l l im it. T h e  fo r m  o f  r e p r e se n ta t io n , 

in  d i i s  s e n s e , s ig n ifie s  th e  a b s t r a c t  id e a l  o f  re f le c t iv e  th o u g h t . A s  th e  

f r a m e w o r k  o f  p e r c e p t io n ,  th e  r e f le c t iv e  s e l f  c o m p r is e s  d ie  sp a c e  in 

w h ic h  m a te r ia l  fo r m s  an d  q u a lit ie s  a r e  d is t in g u ish e d  an d  d is tr ib u te d . 

S im ila r ly , r e f le c t iv e  d io u g h t  is  in  i t s e l f  th e  s p a c e  w ith in  w h ich  w e 

c o n c e iv e  a b s tr a c t  fo r m  an d  o r d e r .  C o n se q u e n t ly , th e  m o r e  c o m m o d 

ified  life  b e c o m e s ,  th e  m o r e  m a te r ia l  e x is te n c e  c o r r e s p o n d s  to  th e  

s t r u c tu r e  o f  o b je c t iv e  th o u g h t . C a p ita lism  is  m a d e  u p  o f  d isc re te  

m a te r ia l  e n t it ie s  a n d  m e c h a n is t ic  p r o c e s se s  d is t r ib u te d  w ith in  an 

a b s t r a c t  an d  q u a n tif ie d  s p a c e  an d  t im e . T h a t  th e re  i s  l it t le  d if fe re n c e  

b e tw e e n  c u ltu r e s  in  c a p ita lism  i s  g r o w in g . W h e n  y o u  m o v e  t o  N e w  

Y o r k ,  h av in g  g r o w n  u p  in  M u n ic h , y o u  s till  k n o w  h o w  t o  m a k e  a 

p h o n e  c a ll , u s e  a  b u s ,  tra in  o r  ta x i  a n d  o r d e r  fo o d ;  w e  n o w  e x p e c t  

th in g s  t o  b e  m o r e  th e  sam e .

In s u m , c o n d it io n e d  b y  th e  fo r m  o f  r e p r e s e n ta t io n , c a p ita l ism , in 

ta n d e m  w ith  s c ie n c e , is  c o n tin u a lly  a d a p t in g  d ie  m a te r ia l  w o r ld  and 

th e  o b je c t iv e  h u m a n  s u b je c t  to  o n e  a n o th e r . A s  is  now* u n d e n ia b le  in 

its  e v id e n c e , d ie  w o r ld  as a  w h o le  i s  b e in g  g o v e r n e d  b y  a  te n d e n c y  

th a t is  t r a n s fo rm in g  th e  e n v iro n m e n t .into a n  u n ifie d  m a te r ia l  o r d e r  in 

c o m p le t e  c o n c e r t  w ith  th e  fo r m  o f  h u m a n  th o u g h t , a c t io n  an d
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n e c e s s ity . H u m a n ity , in th is  so n st:, is  n o t  s o  m u c h  b r in g in g  th e  w o rld  

u n d e r  i t s  c o n tr o l  b u t  is  tr a n s fo r m in g  b o th  th e  w o r ld  a n d  i t s e l f  in to  a 

m e c h a n ism  Jb r  e x is t in g . I llu s tra te d  by th e  lik es o f  e c o to u r ism  an d  th e  

n o t io n  o f  th e  ‘ c a r b o n  s in k ' ,  w h e re  th e  c lich é  o l  n a tu re  h a s  b e c o m e  a 

c o m m o d ity , th e re  is  n o  n a tu r e  e x is te n t  to d a y  th a t d o e s  n o t  r e f le c t  th e  

fo r m  o f  h u m a n  r e p r e s e n ta t io n . In th e  e n d , ‘n a tu r e ’ i t s e l f  w il l  be 

n o th in g  m o r e  th an  a  m ac h in e  w h o se  s o le  fu n c tio n  is  to  p e r p e tu a te  th e  

m a te r ia l  im a g e  o f  h u m a n ity . T h e  su r e s t  t e s ta m e n t  th a t  th is  m a y  b e  

in e v ita b le  i s  th e  fa c t  th a t e v e n  t o  su g g e s t  su ch  a  th in g  w ill b e  d e e m e d  

a b s u r d , c o n sp ir a to r ia l ,  fan c ifu l, le ft -w in g , su b s ta n o e le s s , p e s s im is t ic ,  

p a r a n o id  o r  n a ïv e  in  a s su m in g  i t  c o u ld  e v e r  b e  o th e r w ise .

Λ  N A T U R A L  I D E O L O G Y

T h e  fact th at M a r x ’ s  c o n c e p t  o f  a lie n a tio n  m a y  b e  flaw e d  g iv e s  n o  

c a u se  fo r  c e le b r a t io n . A s w e  a re  n o w  s e e in g , in  th e  a b se n c e  of 

a lie n a tio n  th e  e x p a n s io n  o f  c a p ita l  a c c e le r a te s  in p ro jK > rtio n  w ith  th e  

d e c lin e  in p o lit ic a l  a w a r e n e s s . In k e e p in g  w ith  i t s  im a g e  a s  th e  ‘e n d  o f  

id e o lo g y ’ , c a p ita l is t  s o c ie ty  is  n o w  g e n e ra lly  a s s u m e d  to  b e  ‘n a tu ra l* . 

W ith  lib e ra l su b je c t iv ity  tra n sc e n d in g  c la s s  d if fe r e n c e s ,  p o lit ic a l  o p p o s  

it io n  h as  b e c o m e  m a rg in a liz e d  a n d  d is m is se d  as ir r e sp o n s ib le  

ro m a n tic ism .

Iro n ic a lly , th e  ‘n a tu r a ln e s s ’ o f  m a te r ia l  so c ie ty  is  p r e c is e ly  what. 

M a rx  d e f in e d  as id e o lo g y , fo r  w h a t a p p e a r s  t o  b e  th e  n a tu ra l o r d e r  o i 

c a p ita l  i s ,  in  a c tu a l ity , d e te r m in e d  b y  th e  lo g ic  o i  th e  c o m m o d ity  fo r m . 

A s  c o n sc io u sn e ss  i s ,  a c c o r d in g  to  M a r x ,  w h o lly  c o n d it io n e d  by m a te r ia l  

o r d e r ,  it is  in th e  in te re s t s  o f  th e  ru lin g  c lass t o  e n c o u ra g e  b e l ie f  in 

th o se  id e a s ,  su c h  a s  f r e e  w il l  a n d  m a te r ia l ism , th a t s u p p o r t  c a p it a l 's  

n a tu ra l im a g e . C o n v e r se ly , M a r x  b e l ie v e d  th a t  a lie n a t io n  f r o m  m a te r ia l  

so c ie ty  w o u ld  c r e a te  an  a w a r e n e s s  o f  th e  ‘ fa ls e  c o n sc io u sn e s s ’ o f  

cap ita lis t s u b je c t iv ity .

D e s p ite  th e  fa iled  a p p e a r a n c e  o f  a  r e v o lu t io n a r y  c o n sc io u sn e ss , 

M a r x is t  th o u g h t h as  v e t  t o  a c k n o w le d g e  an y  r e la t io n  b e tw e e n  th e  

s tr u c tu r e  o f  c a p ita l  a n d  th e  n a tu r e  o f  c o n sc io u sn e ss . M ic h a e l H a r d t  an d  

A n to n io  N e g r i ,  fo r  in s ta n c e , c o n tc n d  th a t th e , in th e ir  t e r m s ,  ‘b iz a r r e ’ 

n a tu ra ln e ss  o f  c a p ita l ism , ‘ i s  a  p u r e  a n d  s im p le  m y stif ic a tio n ' w h ic h  w e  

m u s t  ‘d is a b u se  o u r se lv e s  o f  . . . r ig h t  aw’a y ' (H a r d t  a n d  N e g r i  1 9 9 4 :
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3 8 6 —7 ) .  U n fo r tu n a te ly , h o w e v e r , u n t il  w e  r e c o g n iz e  the: r o le  c o n 

sc io u sn e s s  p la y s  in d e te rm in in g  m a te r ia l  o r d e r ,  th e  n a tu re  o f  c a p ita lism  

w ill  c o n tin u e  t o  m y s t ify  u s.

D r iv e n  b y  th e  d u a l  fo r c e s  o f  c a p it a l ism  an d  s c ie n c e , th e  m a te r ia lity  

o f  e x is te n c e  an d  r e f le c t iv e  Ü io u g h l m u s t  b e  se e n  t o  u n fo ld  in tandem , 

d ir e c te d  b y  th e  c o n d it io n s  o f  o b je c t iv ity  a n d  th e  n a tu r e  o f  i t s  r e p r e s e n 

ta t io n . T h e  m o r e  o b je c t iv e  life  is  r e g u la te d  b y  q u a n tita t iv e  m e a s u r e s ,  

g o v e r n e d  b y  m e c h a n ic a l  p r o c e s se s  a n d  d ir e c te d  to w a r d s  d is t in c t  o b je c t s  

in  s p a c e , th e  m o r e  i t  c o r re sp o n d s  w ith  th e  a b s t r a c t  id e a l  o f  re f le c t iv e  

c o n sc io u sn e ss . A s  a  c o n sé q u e n c e , n o t  o n ly  d o e s  th e  w o r ld  in  w h ich  

S v e  s e e  o u r se lv e s  a c t in g ' c o n fo r m  m o r e  w ith  o u r  a c tio n s  a n d  h a b its , 

b u t  m a te r ia l  o r d e r  a n d  th e  sc ie n tif ic  im a g e  o f  n a tu re  a r e  in c re a sin g ly  

m o u ld e d  to  o n e  a n o th e r .

B e in g  o f  th e  s a m e  n a tu r e , sc ie n c e  fu n c t io n s  as th e  u n w it t in g  b u t  

e f fe c t iv e  s u p p o r t  o f  c a p ita l is t  e x i s t e n c e . In p r a c t ic a l ly  e v e ry  in t r o d u c 

t io n  t o  c h a o s  th e o r y , fo r  in s ta n c e , th e  s to c k  m a r k e t  i s  d e sc r ib e d  a s  an 

e x a m p le  o f  s e lf-d e te r m in in g  a n d , th e r e f o r e ,  n a tu ra l o r d e r .  J u s t  as 

ch an ce  h a s  b e c o m e  th e  m o t o r  o f  c r e a t io n , d ie  lo t t e r y  h a s  re p la c e d  

re d e m p tio n  a s  a  so u r c e  o f  h o p e . (T h e  id e a l i sm  o f  C h r is t ia n  th e o lo g y , 

o n  th e  o th e r  h a n d , a llo w s  i t  t o  c o e x is t  a lo n g s id e  m a te r ia l  e x is te n c e , 

p r o v id in g  c a p ita l  w ith  a n  e n d le s s  p o o l  o f  v o lu n ta r y  la b o u r .)  D a r w in ism , 

h o w e v e r , re m a in s  th e  c le a r e s t  su p p o rt, o f  b o th  th e  m e c h a n ic s  an d  

e th ic s  o f  c a p ita l  — th e  p r o c e s s  o f  n a tu r a l  s e le c t io n  i s  n o w  th o u g h t to  

d e m o n stra te , th e  in e v ita b ility  o f  c o m p e t i t io n  a n d  m a r k e t  fo r c e s .  T h e  

b u s in e s s  w o r ld ,  in  th is  s e n s e , c o n s t itu te s  a n  o n g o in g  s t r u g g le  w h e re  

o n ly  th e  f itte st su r v iv e . In tu n e  w ith  ih e  .stro n g  D a rw in ia n  lin e , not 

o n ly  a r e  a lte rn a t iv e s  t o  c a p ita l  w ish fu l th in k in g , an y  f o r m  o f  e c o n o m ic  

in te rv e n tio n  c a n  o n ly  u p se t  th e  ‘n a tu r a l ’ c o u r s e  o f  t ilin g s .

T h e  id e o lo g ic a l  n a tu re  o f  th e  c o n te m p o r a r y  e p is te m e  is  f i r s t  in t im 

a te d  in th e  c o n tr a d ic to r y  im a g e s  o f  l ib e r ty  a n d  d e te r m in ism  c u rre n tly  

a s so c ia te d  w ith  c a p ita l ism  an d  s c ie n c e . O n  th e  o n e  h a n d , f r e e d o m  o f  

c h o ic e  is  p r o c la im e d  a s  th e  m o r a l  fo u n d a t io n  o f  th e  f r e e  m a r k e t  w h ile , 

o n  th e  o th e r , th e  b io m e d ic a l  s c ie n c e s  te l l  u s  d e s t in y  i s  g e n e tic a lly  

d e te r m in e d . B e s id e s  h e r e d ita r y  d is e a s e s  a n d  p h y s ic a l  t r a i l s ,  th e re  i s  a 

g r o w in g  ten d en cy ' w ith in  fie ld s  su c h  as so c io b io lo g y  a n d  c lin ica l, 

c r im in a l a n d  n e u ro p sy c h o lo g y , t o  a ss ig n  g e n e t ic  o r ig in s  t o  b e h a v io u r . 

A c c o r d in g  t o  c u r re n t  r e se a r c h , an y  p r e d i le c t io n , b e  i t  c r im in a lity .
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a d d ic t io n , in te l l ig e n c e  o r  c o n te n tm e n t , can  b e  a t t r ib u te d  t o  th e  m a k e 

u p  o f  an  in d iv id u a l 's  D N A . in th e  e n d , fr e e  w ill an d  d e te r m in ism  a re  

e q u a lly  ta u to lo g ic a l :  s m o k e r s  a re  sa id  t o  c h o o se  s m o k in g  b e c a u se  th ey  

s m o k e , w h ile  a d d ic ts  a re  sa id  t o  h a v e  ‘a d d ic t iv e ’ g e n e s  b e c a u se  duty  

a r e  a d d ic t s .  D e sp ite  th e  c o n tr a d ic t io n s , l ib e ra l  f r e e d o m  a n d  g e n e tic  

d e te r m in ism  a re  n o w  c a lle d  u p o n  w h e r e v e r  th e y  suit..

In  a d d it io n  t o  d ie  D a rw in ia n  id e a  th a t i t  is  th e  ‘ f i t te s t ’ w h o  su c c e e d  

an d  the. ‘ w e a k ’ w h o  fa il , w e  h e a r  to d a y  th a t a d d ic ts  a re  su p p o se d ly  

p r e d isp o se d  t o  a d d ic t io n  in th e  s a m e  w a y  th a t e n t r e p r e n e u r s  a re  

d e s t in e d  t o  h av e  a  ‘n a tu r a l ’ fla ir  fo r  b u s in e s s ,  in te l le c tu a ls  a re  b o rn  

in te llig e n t a n d  m u r d e r e r s  h av e  a  g e n e  fo r  v io le n c e , e tc .  S c ie n c e , in 

d i i s  r e s p e c t ,  s e r v e s  t o  le g it im a te  th e  'n a tu r e ' o f  a c tu a lity . D e lim it in g  

b e h av io u ra l an d  so c ia l  tr a it s  so le ly  t o  th e  in d iv id u a l ’ s  g e n e t ic  ‘ fa c t ic ily ’ 

has th e  e f fe c t  o f  e lid in g  an y  r e la t io n  b e tw e e n  b e h a v io u r  a n d  th e  

e n v ir o n m e n t, th e r e b y  p r o v id in g  a  c o n c r e te  fo u n d a tio n  t o  th e  a to m iz e d , 

a b s tr a c t  s u b je c t  o i  c a p it a l .  M o r e o v e r ,  th e  H u m an  G e n o m e  P r o je c t  has 

p la y e d  a  m a jo r  p a r t  in  e s ta b lish in g  th e  id e a  th a t d if fe re n c e  is  w h o lly  

m a te r ia l .  T h e  p r o je c t ’ s  m u c h  c e le b r a te d  c o m p le t io n  fu r th e r  im p lie s  

th a t th e  c o m p o s it io n  o f  h u m an ity  i t s e l f  is  in s o m e  w a y  ‘ c o m p le t e ’ . In 

c o n tr a s t  t o  th e  fa c t  th a t th e  g e n e t ic  m a k e - u p  o f  e a c h  in d iv id u a l is 

d if fe r e n t , th e  s u p p o s e d  ‘m a p p in g * o f  th e  e n t ir e  h u m a n  g e n o m e  is 

p r e d ic a te d  o n  a n  id e a liz e d  a n d  u n iv e r sa l  m o d e l .  T h is  g e n e t ic  : e v e ry - 

m a n ’ , p r o v id e s  th e  p e r f e c t  b o d ily  c o u n te r p a r t  fo r  th e  e q u a lly  u n iv e r sa l, 

th o u g h  id e a l,  l ib e ra l  m in d .

In k e e p in g  w ith  th e  fo rm  o f  a b s tr a c t  la b o u r , th e  m ech an ical 

fu n c tio n in g  o f  b o th  b o d y  an d  m in d  c o n s t itu te  th e  id e a l  g o a ls  o f  h ealth . 

A n y th in g  th at im p e d e s  th e  c a p a c ity  t o  w o r k  a n d  p e r f o r m  m e c h a n is t ic  

t a s k s ,  a n d  an y th in g  d ia l  u p s e t s  th e  a b ility  t o  a d a p t  t o  th e  d e m a n d s  o f ’ 

o b je c t iv e  life  a r e  c o n s id e r e d  p a th o lo g ie s . T h e  id e a l  b o d y  i s  n o w  

e q u iv a le n t  t o  a m e c h a n ic a l  B a r b ie , w h e r e  th e  h ea lth y  s u b je c t  is 

e x p e c t e d  t o  p la y  g o l f  in to  h e r  n in e tie s  a n d  f o r  w h o m  a g e in g  is  a  fo rm  

o f  d is e a s e .  T h e  m o r e  e m p lo y e r s  a n d  life  in s u r e r s  fa v o u r  th e  f i t ,  th e  

m o r e  i t  b e c o m e s  a p p a re n t  th a t e u g e n ic s  is  in h e re n t t o  th e  v e ry  fo r m  

o f  c a p ita l ism  a n d  sc ie n c e .

N o t  o n ly  m u s t  th e  b o d y  m ain ta in  a  n o r m a l s ta n d a r d  o f  h ea lth  but 

th e  w o r k in g s  o f  th e  b ra in  m u s t  n o t  in te r fe r e  w ith  d a ily  r o u t in e . D e n ie d  

an y  v a lu e  as a  s ta te m e n t on  life , th e  a f fe c t io n s  h av e  b e c o m e  c o m p le te ly
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p a th o lo g iz e d . I t  is  h e r e  th a t c o n te m p o r a r y  m e d ic in e  h as  b e e n  o f  

e n o r m o u s  s u p p o r t  t o  c a p ita l ’ s  im p e r a t iv e  o f  ‘ s e l f - c o n tr o l ’ . T h e  m ass iv e  

c o m m o d if ic a t io n  a n d  p r o l ife r a t io n  o f  a n t id e p r e s sa n ts  an d  tr a n q u illiz e r s , 

f o r  e x a m p le , e v e n  th o u g h  o f  g r e a t  h e lp  t o  m a n y , a r e  p r e d ic a te d  o n  th e  

in d iv id u a t io n  a n d  m a te r ia l iz a t io n  o f  a ffe c t iv ity . W ith  e m o tio n a l  an d  

a ffe c t iv e  s ta te s  in  g e n e r a l  b e in g  t r e a te d  as i f  th e y  r e s u lt  s o le ly  f r o m  th e  

in d iv id u a l ’ s  c h e m is t r y , m e d ic in e  is s e e n  t o  p r o v id e  th e  m e a n s  fo r  

c o r r e c t in g  fau lts  o f  n a tu re , n o t  th e  s u b je c t 's  s ta te  o f  a ffa ir s . M o d e rn  

p sy c h ia try  a n d  p h a r m a c o lo g y  r e v e a l  th e  e ll is io n  o f  a ffe c tiv ity  t o  b e  

to d a y ’s  p re v a ilin g  m o d e  o f  se n s ib ility .

T h e  c o m p lic i ty  b e tw e e n  m a te r ia l  o r d e r  a n d  th e  s t r u c tu r e  o f  th o u g h t 

is  fu r th e r  r e f le c te d  in  th e  s u d d e n  a n d  v ir tu a lly  u b iq u ito u s  a c c e p ta n c e  

o f  l ib e ra l  su b je c t iv ity . In  a  m a t te r  o f  d e c a d e s , th e  id e a  o f  c h o ic e  has 

sh ifte d  f r o m  b e in g  th e  c o n c e p tu a l  b a s is  o f  l ib e r a l is t  p o l it ic s  t o  b e in g  an 

a lm o s t  u n iv e rsa l a s su m p tio n . E v e r y  a c t  a n d  it s  c o r r e s p o n d in g  o b je c t ,  

b e  i t  s m o k in g  o r  s e x u a l ity ,  is  n o w  ta c itly  a s s u m e d  to  b e  a  m a t te r  o f  

c h o ic e . T h e  p r e s u m p t io n  h as  b e c o m e  so  p e r v a s iv e , w e  fin d  th e  l ik e s  o f  

h a p p in e s s , su ic id e  a n d  fa m e  e v e n  b e in g  r e fe r r e d  t o  a s  ‘ c h o ic e s ’ . D e s p ite  

th e  m a n y  sh o r tc o m in g s  a p p a r e n t  in  i t s  c o n te m p o r a r y  u s a g e , th e  

a c c e p ta n c e  o f  a g e n c y  re f le c ts  th e  in c re a s in g  ‘o b je c t i f ic a t io n ’ o f  e x i s t 

e n c e . A s  life  b e c o m e s  m o r e  m a te r ia l  a n d  o b je c t iv e ly  d e te r m in e d , th e  

m o r e  i t  i s  c o n d u c te d  fro m  a n  in c re a sin g ly  a b s t r a c t ,  re f le c t iv e  p o in t  o f  

v ie w . B e in g  th e  m e a n s  th ro u g h  w h ic h  th e  s u b je c t  d is t in g u ish e s  i t s e lf  

f r o m  b o th  s e l f  an d  w o r ld ,  re f le c t iv e  c o n sc io u sn e s s  c r e a te s  th e  

im p r e s s io n  d ia t  th e  m in d  i s  sp a t ia lly  d is t in c t  fro m  th e  b o d y .  T h e  m o re  

life  is  e n a c te d  fro m  th e  r e f le c t iv e  p o in t  o f  v ie w , th e  m o r e  i t  a p p e a r s  as 

i f  th e  m in d  i s  a b le  t o  a c t  on th e  b o d y  a n d  th a t d ie  s e l f  h a s  c o n tr o l  o v e r  

th e  w il l .  A s o b je c t iv ity  is  m a d e  u p  o f  d is c r e te  m a te r ia l  fo r m s  an d  

p r o c e s se s ,  th e  s e l f  a p p e a r s  t o  h av e  c o n tr o l  o v e r  th e  w il l  a n d  d e te rm in e  

w h ic h  c h o ic e s  t o  m a k e  an d  w h a t  s te p s  t o  ta k e  in  life .

In  a c tu a lity , c h o ic e  i s  m o r e  th e  b a s is  o f  p o lit ic a l  r e sp o n s ib il ity  th an  

f r e e d o m . J u s t  a s  m a n y  d e fe n d  d ie ir  c h o ic e  t o  s m o k e  a s  d o  th o se  w h o  

w ish  t o  m a k e  s m o k e r s  r e sp o n s ib le  fo r  th e ir  h ea lth  c a r e .  A lth o u g h  th e  

‘ f r e e d o m ’ o f  c h o ic e  c o n flic ts  w ith  sc ie n tif ic  d e te r m in ism , i t  h as  th e  

s a m e  e f fe c t  o f  in d iv id u a t in g  r e sp o n s ib il ity . I h e  s a m e  id e a  o f  ch o ice  

th a t s o m e  u s e  in  d e fe n c c  o f  th e ir  r ig h t t o  sm o k e  an d  ta k e  d r u g s  is 

e m p lo y e d  b y  h e a lth  in su re r s  to  d e fe n d  th e ir  r ig h t  t o  im p o s e  e x t r a
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c h a r g e s  o n  s m o k e r s  a m i p o l it ic ia n s  w h o  w ish  t o  h av e  d r u g - u se r s  d e n ie d  

fr e e  h e a lth  c a r e .  A s  th e re  a re  n o w  a s  m a n y  w h o  d e fe n d  th e ir  ch o ice s  

a s  th o se  w h o  c o n d e m n  th e  c h o o se r s , i t  is  c le a r  th a t c h o ic e  is  n o t  so  

m u c h  a  fa c u lty  a s  i t  is  th e  b a s is  t o  c o n c e p t io n s  o f  r ig h t a n d  r e sp o n s i

b ility . J u s t  a s  p r e m e d ita t io n  is  a s su m e d  in  la w , t o  say  s o m e o n e  c h o o se s  

t o  b e  u n e m p lo y e d  is  s im p ly  th e  b a s is  u p o n  w h ic h  t o  Ju d g e  th e m .

R a th e r  th a n  d ie  b a s is  o f  ‘ f r e e d o m ’ , l ib e r a l is m  r e p r e s e n ts  th e  ce n tra l 

n o r m a t iv e  f o r c e  o f  c a p ita l .  C h o ic e  is  n o t  s o  m u c h  an  o p t io n  a s  it is  an 

im p e r a t iv e  th a t s im p ly  d e c r e e s  th a t ‘y o u  m u s t  b e c a u se  y o u  m u st ' 

(B e r g s o n  1 9 7 7 : 2 5 ) .  T h r o u g h  th e  in d iv id u a t io n  o f ‘ s e l f - c o n tr o l ’ , c h o ic e  

e n a b le s  th e  ‘ s e l f- o rg a n iz a t io n 7 o f  th e  e n t ire  e c o n o m ic  m a c h in e . In ste a d  

o f  th e  g o v e r n m e n t , i t  is  th e  s u b je c t  w h o  o r d e r s  i t s e l f  t o  g e t  a  jo b ,  g e t  

m a r r ie d , h av e  c h ild re n , g o  sh o p p in g , b u y  a  h o u se , e tc .  I ro n ic a lly , the 

m o r e  c a p ita l  d e te r m in e s  l i fe ,  th e  le s s  c o n tr o l  o n e  h as  o v e r  life  and 

a c t io n . A s  w e  a i e  c le a r ly  w itn e s s in g , th e  m o r e  f r e e d o m  is  a s s u m e d , 

th e  m o r e  o n e  is  o b lig e d  t o  c o n fo r m  t o  th e  o b je c t iv e  o r d e r  o f  m a te r ia l  

so c ie ty  a n d  c h o o se  w h a t th e  e c o n o m y  h as  t o  o f f e r .  A c c o r d in g ly , as 

B e r g so n  w r ite s :  ‘ H e n c e  o u r  life  u n fo ld s  in  sp a c e  r a th e r  th an  in  t im e ; 

w e  live  fo r  th e  e x t e r n a l  w o r ld  r a th e r  th a n  lo r  o u r s e lv e s ;  w e  sp e a k  

r a th e r  th an  th in k ; w e  ‘a r e  a c te d ' r a th e r  th an  a c t  o u r se lv e s ’  (B e r g so n  

1 9 1 9 :  2 3 1 ) .  W h e n  e x is te n c e  is  d e te r m in e d  e c o n o m ic a lly  a n d  l i fe  is 

g o v e r n e d  b y  w o r k , o n e  i s  o b lig e d  t o  live  ‘o u t s id e  o n e s e l f ’ ,  an d  

c o n fo r m  t o  th e  m e c h a n is t ic  a n d  c h r o n o lo g ic a l  r o u t in e s  o f  th e  o b je c t iv e  

w o r l d .

S in c e  c a p ita l is t  so c ie ty  i s  c o m p o se d  e n t ire ly  o f  c o m m o d it ie s  an d  

o r d e r  is  m a in ta in e d  th r o u g h  d ie  e c o n o m ic  in te g r a t io n  o f  p ro d u c tio n  

a n d  c o n su m p t io n , c h o o s in g  c o m m o d it ie s ,  o r  sh o p p in g , b e c o m e s  ju s t  as 

m u c h  a n  im p e r a t iv e  a s  w o r k .  C o n su m p t io n  is , o f  c o u r s e ,  th e  m o to r  o f  

th e  e c o n o m y  a n d  in o r d e r  t o  m ain ta in  a  c o n sta n t ly  in c re a s in g  le v e l  o f  

p r o d u c t io n  i t  is  n o t  o n ly  e sse n t ia l  fo r  th e  e c o n o m y  t o  e x p a n d  b u t  fo r  

c o n su m e r s  t o  p u rc h a se  a n y  ‘n e w ’ c o m m o d it ie s  th a t c o m e  o n to  th e  

m a r k e t .  T h e  o n g o in g  d e m a n d  f o r  ‘d if fe r e n c e ’ h as  le a d  t o  th e  m a te r ia l  

b a s is  o f  v ir tu a lly  e v e ry  c u ltu r e  a n d  th e  e n t ir e  h is to r y  o f  a r t  b e c o m in g  

r e d u c e d  t o  c o m m o d it ie s .  W h ile  th is  p r o v id e s  a  so u r c e  o f  e n te r ta in m e n t 

fo r  th e  W e s t ,  th e  m a te r ia l  d is so lu t io n  o f  c u ltu r e s  a ls o  e n a b le s  c a p ita lis t  

p r o d u c t io n  t o  e x p a n d  th r o u g h o u t  th e  g lo b e . In o n e  s e n s e , e c o n o m ic  

l ib e r a lism  is  a  s o c ia l  a n d  p o lit ic a l  ' im p e r a t iv e ’ , b u t ,  in  a n o th e r , th e
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e a s e  w ith  w h ich  lib e ra lism  ha.s s p r e a d  th ro u g h o u t  th e  g lo b e  s ig n a ls  th e  

c o m p lic ity  b e t w e e n  th e  fo r m  o i  re f le c t iv e  c o n sc io u sn e ss  a n d  th e  

im p r e s s io n  o f  a g e n c y .

A lth o u g h  c o m m o d ity  fe t ish ism  a p p e a r s  t o  b e  d r iv e n  b y  th e  d e s ire  

fo r  c h a n g e  fo r  i t s  o w n  sa k e , th e  t r a n s fo r m a t io n  o f  th e  m a te r ia l  f o r m  o f  

c o m m o d it ie s  i s  n o t  w ith o u t d ir e c t io n . A ll n e w  ty p e s  of c o m m o d ity  

m ust, fit in to  th e  o v e r a l l  s t r u c tu r e  o f  th e  e c o n o m y  a s  w e ll  as fu lfil th e  

r e q u ir e m e n ts  o f  c a p it a l ’ s  c o n tin u e d  g r o w th . S c ie n tif ic  d e v e lo p m e n t , in 

th is r e s p e c t ,  h as  b e e n  c o n sta n t ly  in te g r a te d  in to  m a te r ia l  e x is te n c e . 

T h e  in flu e n c e  o f  e x p a n s io n  it se lf ,  to g e th e r  w ith  th e  d e m a n d  fo r  

in c re a s in g ly  e ffic ie n t p r o d u c t io n  an d  d is t r ib u t io n , h as  c r e a t e d  a  d e m a n d  

fo r  in c re a s in g ly  r a p id  c o m m u n ic a t io n s  an d  tr a n s p o r t .  T h e  d e v e lo p m e n t  

o f  fo r m s  o f  r a p id  t r a n sp o r t  a n d  m a s s  d is tr ib u t io n  h a s  s te a d i ly  ‘ r e d u c e d ’ 

th e  s iz e  o f  th e  g lo b e . S im ila r ly , c o m m u n ic a t io n s  te c h n o lo g ie s  h ave 

b r o u g h t  p e o p le  to g e th e r  a t  th e  s a m e  t im e  as s u p p o r t in g  th e  te n d e n c y  

to w a r d s  in d iv id u a t io n . T h e  m o r e  te c h n o lo g y  b e c o m e s  in te g ra l  to  

m a te r ia l  e x i s t e n c e , th e  m o r e  i t  b e c o m e s  im p e r a t iv e  t o  k e e p  u p  w ith  

c h a n g e , a s  e a c h  g e n e ra t io n  le a v e s  th e  e a r l ie r  o n e  b e h in d . W ith  v ir tu a lly  

e v e ry  ‘w o r k in g ’ p e r s o n  in  th e  W e s te r n  w o r ld  n o w  in te g r a te d  in to  th e  

c o m m u n ic a t io n s  n e tw o r k , i t  is  n o w  p o s s ib le  t o  l iv e  th e  g r e a te r  p a r t  o f  

o n e ’ s  life  w ith o u t  m a k in g  p h y sic a l c o n ta c t .

A s  lite  b e c o m e s  e v e r  m o r e  e c o n o m ic a lly  d e te r m in e d , th e  re fle c t iv e  

s e l f  b e c o m e s  in c re a s in g ly  se p a r a te d  fro m  se n s ib ility  s in c e  th e  d e m a n d s  

o f  th e  o b je c t iv e  o r d e r  b y  n a tu r e  c o n flic t  w ith  a n y  ‘ s u b je c t iv e ’ d e s ire s . 

In a  s im ila r  fa sh io n , se n s ib ility , a ffe c tiv ity  a n d  d e s ir e  a re  a ll absent, 

f r o m  th e  l ib e ra l  c o n c e p t io n  o f  th e  s u b je c t ,  w h o se  f r e e d o m  is  d u e  to  

b e in g  d e ta c h e d  f r o m  th e  ‘w il l ’ . A s  e c o n o m ic  e x i s t e n c e  d e m a n d s  that, 

o n e  a c t  o u t s id e  o n e s e l f ,  th e  e lis io n , r e p r e s s io n  an d  r e g u la t io n  o f  

se n s ib ility  r e p r e s e n ts  b o th  an  e f fe c t  an d  a  c o n d it io n  o f  th e  c u r re n t  

so c ia l  o r d e r .  T h e  o n ly  w a y  t o  su s ta in  e x i s t e n c e  in  c a p ita l is t  so c ie ty  is 

t o  s u b m it  t o  th e  im p e r a t iv e  t o  w o r k  an d  c o r r e la te  o n e ’ s  ‘h a b it  in 

g e n e r a l ’ t o  th e  d e m a n d s  o f  th e  e c o n o m y . M o r e o v e r ,  th e  fa c t  th at life  

i s  o b je c t iv e ly  d e te r m in e d  c r e a te s  so m e th in g  o f  a n  a ffe c t iv e  v a c u u m . 

T h e  o n ly  w a y  t o  fill in t im e  is  e ith e r  t o  w o r k  o r  b e  e n te r ta in e d . 

A c c o r d in g ly , in  k e e p in g  w ith  th e  im p e r a t iv e  t o  w o r k ,  su c c e s s  is  n o w  

th e  e q u iv a le n t o f  b e in g  ‘ ca sh -r ic h  a n d  t im e - p o o r ’ .  O u t s id e  o f  w o rk , 

c a p it a l 's  p r im a r y  a im  is  t o  fill in  t im e . In th is  r e s p e c t ,  l ife  is  q u ic k ly
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im ita tin g  a r t ,  in  d a ily  l ife , a s  in  th e  c in e m a , w a tc h in g  te le v is io n  o r  

p la y in g  a  c o m p u te r  g a m e ,  o n e ’ s  a tte n tio n  is  c o n sta n t ly  d ire c te d  

to w a r d s  th e  fu tu re »  ‘ su s p e n d e d ’ in  e x p e c ta t io n  o f  w h a t w il l  h ap p en  

n e x t .

A s  th e  o b je c t iv e  o r d e r  co rn e s  l o  d e te r m in e  th e  w h o le  o l  e x is te n c e , 

d ie  so c ia l  b e c o m e s  an  in c re a s in g ly  u n if ie d  an d  se lf-g o v e r n in g  e c o n o m ic  

o r d e r .  H o w e v e r , a lth o u g h  o r d e r  i s  m a in ta in e d  th ro u g h  th e  in d iv id u 

a tio n  o f  ‘ s e l f - c o n tr o l ’ an d  t im e  is  filled  w ith  w o rk  a n d  p la y , th e  fact 

th a t  life  i s  c o n d u c te d  f r o m  d ie  a b s tr a c t  p o s it io n  o f  th e  w o r k e r  an d  

c o n s u m e r  in  g e n e r a l  le a v e s  d ie  s u b je c t  a n d  th e  s o c ia l  v u ln e ra b le  t o  th e  

v o ic e  o f  d e s ir e .  T h e  b a r e  m e c h a n ic a l r e p e t it io n  o f  d if fe re n c e  an d  th e  

m o n o to n y  o f  w o r k  a n d  t im e  le a v e s  r o o m  fo r  b o r e d o m , s t r e s s  an d  

g e n e r a l  d is a f fe c t io n . F u r th e r m o r e , as u n ity  is  fo u n d e d  o n  th e  p u re ly  

a b s t r a c t  f o r m  o f  th e  e x c h a n g e  r e la t io n , th e  so c ia l  is  le ft  w id io u t  a 

c o l le c t iv e  id e n tity , i l  is  h e r e  th a t th e  im p e r a t iv e  t o  sh o p  a n d  w o rk  

b e c o m e s  e n fo r c e d  d ir o u g h  d ie  in d iv id u a t io n  o f  fe a r .  T h e  m o r e  c a p ita l  

d e te r m in e s  th e  so c ia l ,  th e  m o r e  su b m iss io n  t o  th e  o b je c t iv e  o r d e r  

b e c o m e s  a  n e c e s s ity . A s w o r k  is  ih e  so le  s o u r c e  o f  in c o m e , lo s in g  

o n e ’ s  jo b  c a r r ie s  th e  th r e a t  o f  so c ia l  e x c lu s io n . T h e  g e n e r a l  fe a r  o f  

u n e m p lo y m e n t is  p r o m o t  e d  th ro u g h  im a g e s  o f  h o m e le s s n e s s ,  w h ile  the 

im p e r a t iv e  t o  w o r k  h a rd  a n d  s ta y  e m p lo y e d  i s  e n c o u ra g e d  by d ie  

c o n sta n t  th r e a t  o f  e c o n o m ic  d o w n tu r n . In a ll , fin a n c ia l b la c k lis t in g  an d  

e c o n o m ic  e x c lu s io n  re m a in  fo r e v e r  in th e  sh a d o w  o f  e m p lo y m e n t  an d  

so lv e n c y .

A lo n g  w it h  th e  v e r y  r e a l  th r e a t  o f  e c o n o m ic  r u in , th e  m e d ia  has 

c r e a te d  a  v ir tu a l  w a l l  o f  fe a r  a r o u n d  e v e r y  c it iz e n  as w e l l  a s  e v e ry  fre e  

m a rk e t  so c ie ty . A t  th e  sa m e  t im e  a s  b e in g  e n te r ta in e d , th e  w o rk in g  

a r e  n o w  fe d  im a g e s  o f  c r im in a lity  a n d  te r r o r .  T h e  in d iv id u a l, in  th is 

r e s p e c t ,  d e sp i te  h is iso la t io n , is  e n c o u ra g e d  t o  b e  w a r y  o f  s tra n g e rs  

a n d  k e e p  h is  p r o p e r ty  s e c u r e . W ith  th e  d ir e a t  n o w  e x te n d in g  t o  th e  

e x i s t e n c e  o f  e v i ld o e r s  in te n t  o n  d e s t r o y in g  fr e e  so c ie ty , w o r k in g  h a rd , 

p a y in g  ta x  a n d  sh o p p in g  b e c o m e  th e  e q u iv a le n t o f  p o lit ic a l  a c ts . S im p ly  

b y  s ta y in g  a liv e , th e  l ib e ra l  in d iv id u a l is  a b le  to  tak e  p r id e  in  his 

c o n tr ib u tio n  t o  m a in ta in in g  th e  ' f r e e d o m ’ o f  th e  so c ia l  w h o le .

A s c a p ita l  b e c o m e s  m o r e  u n ifie d , th e  fa c t  th a t th e  e c o n o m y  a lo n e  

d e fin e s  o r d e r  m e a n s  th a t th e  so c ia l  b e c o m e s  p r o g r e s s iv e ly  d iv id e d  ir o m  

i t s  o t h e r .  A n y th in g  th at ca n n o t b e c o m e  in te g r a te d  in to  th e  so c ia l  o r d e r
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e n d s  u p  b e in g  c x c lu d c d  a n d  n e g a t iv e ly  d e fin e d  a s  u n d e r d e v e lo p e d , 

p r im it iv « ,  u n e m p lo y e d  an d  c r im in a l , e tc .  D e s p ite  th e  fa c t  u n e m p lo y 

m e n t  i s  a  p a r t  o f  c a p ita lism  i t s e l f ,  th o se  w ith o u t  w o r k  a r c  la b e lle d  laz y  

a n d , a s  w ith  ‘d o le  c h e a t s ’ , o f t e n  u s e d  a s  s c a p e g o a t s  in  t im e s  o f  

e c o n o m ic  c h a n g e . In a d d itio n  t o  e c o n o m ic  o r d e r ,  so c ia l  a n d  p o lit ic a l  

o r d e r  a r c  m a in ta in e d  th r o u g h  th e  la w . T o d a y ,  an y th in g  th a t u p s e t s  th e  

e c o n o m ic  o r d e r  o f  th in g s , n o  m a t t e r  w h a t  i t s  c a u se , is  d e e m e d  t o  b e  

ir r e sp o n s ib le  i f  n o t  c r im in a l. O n  th e  g r o u n d s  th a t e v e ry o n e  w ith in  

c a p ita l is t  so c ie ty  h a s  th e  sa m e  o p p o r tu n it ie s  t o  f in d  w o r k  a n d  g e n e ra lly  

c h o o se  a  l i fe , ,  th e re  is  n o w  in c re a sin g ly  le s s  sy m p a th y  w ith  an y th in g  

th a t t r a n s g r e s s e s  e ith e r  e c o n o m ic , c iv il  o r  c r im in a l la w . T h e  m o re  

c a p ita l  e x t e n d s  in to  an d  tr a n s fo r m s  o th e r  s o c ie t ie s ,  a n d  th e  m o r e  r ig id  

th e  d e m a n d s  o f  e c o n o m ic  e x i s t e n c e  b e c o m e ,  w e  fin d  th a t th e  law  

b e c o m e s  in c re a s in g ly  b r u ta l .  ‘Z e r o  to le r a n c e ’ is  n o w  u s e d  t o  c le a r  th e  

h o m e le s s  a w a y  f r o m  m id d le -c la ss  a r e a s ;  th o se  w h o  a re  u n a b le  t o  b e n d  

t o  th e  d e m a n d s  o f  th e  e c o n o m y  a r e  n o w  ja ile d  s o m e t im e s  fo r  q u ite  

m in o r  o f fe n c e s . O n  th e  n a t io n a l  l e v e l ,  h y s te r ia  n o w  s u r r o u n d s  th e  

th r e a t  o f  a sy lu m - se e k e r s  a n d  r e fu g e e s  w h o , la b e lle d  p a ra s ite s  an d  

c r im in a ls , a r e  im p r iso n e d  w ith o u t  c h a rg e  a n d  e v e n  p u sh e d  b a c k  o u t  to  

se a  o n  s in k in g  b o a t s .  S ta te  c o m m u n is t  s o c ie t ie s  a re  e x c lu d e d  f r o m  the 

g lo b a l  e c o n o m y  a n d  m il ita r y  p r e s s u r e  p la c e d  w h e r e  r e l ig io n  in te r fe re s  

w ith  e c o n o m ic  l ib e r a lism . In a ll , th e  w o r ld  is  b e in g  tr a n s fo r m e d  in to  a 

s in g le  e c o n o m ic  m a c h in e , c o n sta n t ly  a t  w a r  w ith  an y th in g  i t  is  u n a b le  

t o  in te g ra te  w ith in  it se lf .

N o t  o n ly  th e  ‘lo g ic ' o f  c a p ita l  b u t  a ll  fo r m s  o f  r e p r e s e n ta t io n  d e r iv e  

fro m  a n d  re fle c t  th e  s t r u c tu r e  o f  r e f le c t iv e  th o u g h t . F o r  th is r e a s o n , as 

c a p ita l  a d v a n c e s  th e  e n t ire  s o c ia l  m a c h in e  c o m e s  t o  c o m p le m e n t  an d  

s u p p o r t  th e  m a in te n a n c e  o f  e c o n o m ic  u n ity . W ith  c a p ita l  a s su r in g  a 

m a jo r i ty  o f  th e  p o p u la t io n  a  c o m fo r ta b le  in c o m e , ‘d e m o c r a t ic ’ g o v e r n 

m e n t  is  s te a d ily  r e d u c e d  t o  m a n a g in g  c a p ita l .  A t th e  sa m e  t im e , b e c a u se  

p u b lic  o p in io n  a ls o  b e c o m e s  th e  s o le  m e a s u r e  o f  v a lu e , a ll m e a n s  o f  

c o m b a t in g  d ie  th r e a t s  t o  o r d e r ,  fro m  c a r p e t - b o m b in g  fifte en -y ea r-o ld  

y o u th s  t o  g iv in g  l i fc - se n te n c e s  t o  p e t ty  th ie v e s ,  a r c  c a r r ie d  o u t  u n d e r  

th e  sa n c t io n  o f  th e  ‘ m o r a l  m a jo r i ty ’ . A s  i t  i s  i l l  th e  v e ry  n a tu re  o f  th e  

c u r r e n t  s o c ia l  o r d e r  t o  e x p a n d , w e  n o w  find  th at an y  d e g r e e  o f  d ir e c t  

o p p o s i t io n  t o  c a p ita l ,  sc ie n c e  o r  th e ir  g lo b a liz in g  e f fe c t s ,  c o m e s  u n d e r  

a t ta c k  a n d  e v e n tu a lly  m a k e s  th e  w h o le  e v e n  s tr o n g e r .
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M etap h y sics beyon d M arx  

the substance o f  aesthetics, culture and sensibility

A lth o u g h  M a rx  w a s  c e r ta in ly  c o r r e c t  in  h is a c c o u n t  o f  th e  co n tin u ««] 

e x p a n s io n  o f  c a p ita l ism , p o lit ic a lly , th in g s  a p p e a r  t o  b e  th e  r e v e r s e  o f  

w h a t h e  p r e d ic te d .  In ste a d  o f  a  c la s s  c o n flic t , l ib e ra l su b je c t iv ity  n o w  

tra n sc e n d s  a n y  d iv is io n  b e tw e e n  c a p ita l is t  an d  w o r k e r .  R a th e r  th an  

re v o lu t io n a r y  c o n sc io u sn e s s ,  th e re  is  a  g r o w in g  h o s t il ity  a m o n g st 

to d a y 's  b ro a d  ‘m id d le  c la s s ’ to w a r d s  p o l it ic s  a lto g e th e r .

N o w  th at ‘c iv il iz a t io n ’ is  a  sy n o n y m  o t c a p ita l is t  d e m o c r a c y , 

an y th in g  c r it ic a l o f  th e  c u r re n t  s ta te  o f  th in g s  is b ra n d e d  ‘ ra d ica l*  and 

d ism is se d  a s  ir r e sp o n s ib le  r o m a n tic ism . S in c e  d e m o c r a c y  h as  b e c o m e  

th e  ‘ p o lit ica l w in g ' o l c a p ita l ism , th e  m e d ia , th e  s ta te  am i th e  ‘g en e ra l 

p u b lic ’ h a v e  b e c o m e  v io le n t ly  in to le ra n t  o f  an y th in g  but. ‘p e rso n a l 

o p in io n ’ . B e c a u se  c a p ita lism  i s  th e  so c ia l  o r d e r ,  ‘ a n t i- c a p ita li sm ’ has 

b e co m e , a  c o n v e n ie n t a n d  c o g e n t  m e a n s  o f  c o n ta in in g  a n y  p o lit ic a l  

c r it iq u e  o f  c a p ita l ,  o r  sc ie n c e  o r  d e m o c r a c y , w h a te v e r . In t im id a te d  b y  

th e  th re a t o f  ‘ d i s o r d e r ’ ,  th e  w o rk in g  c la s s  n o w  a c c e p ts  a n ti-c a p ita lism  

a s  le g it im a t io n  fo r  a n y  a m o u n t o f  p o l ic e  o r  m il i ta r y  v io le n c e .

S in c e  w ith in  c a p ita lis t  s o c ie ty  e v e ry th in g  a p p e a r s  l o  b e  a  m a t te r  of 

c h o ic e  an d  e v e r y o n e  is  s u p p o s e d ly  e q u a l  in  th e  e y e s  o t  th e  la w  an d  

h ave th e  sa m e  e c o n o m ic  o p p o r tu n i t ie s ,  it has b e c o m e  g e n e ra lly  

a c c e p te d  th a t c r im in a ls  an d  il le g a l  im m ig r a n t s  a re  s im p ly  g r e e d y  an d  

th e  u n e m p lo y e d , la z y . F u r th e r m o r e , b e c a u se  p e o p le  a p p e a r  t o  m ak e  

th e ir  o w n  c o n sc io u s  ‘l ife - c h o ic e s ’ , fe w  q u e s t io n  the. fa c t  th a t th e  m o s t  

p o w e r fu l  c a p ita l is t  c o u n tr y  h o u se s  a  q u a r te r  o f  th e  w o r ld ’ s  p r iso n  

in m a te s , a  la rg e  p e rc e n ta g e  o f  w h o m  a r e  a  fo r m a lly  e n s la v e d  m in o r ity . 

A s th e  l ib e r a l is t  id e a l o f  th e  u n iv e r sa l  'r i g h t ’ t o  ' f r e e '  c h o ic e  i s  th e  

o n ly  p o lit ic a l  p o s it io n  th a t  c a p ita l ism  a n d  d e m o c r a c y  a llo w , w h e th e r  

w h ite , b la c k , g a y  o r  M u s lim , o n e  h as  n o  a lte r n a t iv e  but: t o  fo llo w  th e  

‘ s tr a ig h t an d  n a r r o w ’ , g e t  a  jo b ,  g e t  m a r r ie d , b u y  a  h o u s e ,  g e t
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c o n n e c te d  a n d  w a tc h  te le v is io n . A s  th e  o n ly  r e a l  p o l it ic a l  c h o ic e  o f  any 

m in o r ity  is  t o  ‘g e t  a  jo b ’ , v ir tu a lly  e v e r y  p o lit ic a l  m o v e m e n t  o f  th e  

p a st  h as  d is s o lv e d  in t o  in d iv id u a l ‘ r e sp o n s ib il ity ’ .

T h e  fa c t  th a t c a p ita l ism  is  n o w  in  a c tu a lity  sy n o n y m o u s  w ith  so c ia l  

o r d e r ,  m e a n s  th a t th e  e x c lu s io n  a n d  e n tr a p m e n t  o f  a n y  a lte rn a t iv e  to  

c a p ita l  a s  ‘o t h e r ’ i s  p a r i  o t  th e  v e r y  lo g ic  o f  r e p r e se n ta t io n . N o t  o n ly  

d o e s  ih e  p re f ix  ‘a n t i ’ s e t  p o l it ic s  i t s e l f  a g a in s t  c a p ita l ism , g lo b a liza tio n  

o r  s c ie n c e , i t  c o n v e n ie n t ly  a l lo w s  all p o s i t io n s  t o  b e  b r a c k e te d  

to g e th e r ,  a lo n g  w ilh  a lte r n a t iv e , ro m a n tic  an d  d is o r d e r e d .  A s th e  

g lo b a l  o r d e r  e x te n d s  fu r d ic r  b e y o n d  th e  W e s t ,  w e  n o w  find  p o lit ica l 

o p p o s i t io n , d e sp i te  th e  e x t r e m e  d is c o n te n t  i t  e x p r e s s e s ,  r e m o v e d  fro m  

an y  c u ltu r a l  o r  p o lit ic a l  p u r p o se  a n d  la b e l le d  te r r o r is t  an d  e v il . A s 

o p p o s it io n  w ith in  th e  W e s t  b e c o m e s  m o r e  d e s p e r a te ,  th o se  o p p o se d  

t o  th e  IM F  a r e  b e in g  la b e lle d  te r r o r i s t s .  M o r e o v e r ,  a s  c a p ita l ism  and 

sc ie n c e  n o t  o n ly  d e te r m in e  b u t  a c tu a lly  r e p r e s e n t  m a te r ia l  o r d e r ,  i t  is 

n o t  p o s s ib le  t o  r e p r e se n t  an y  'r a t io n a l ’ a lte rn a t iv e  t o  th e  c u r re n t  s ta te  

o f  d iin g s  o r  e m p ir ic a lly  d e fe n d  an y  r a t io n a le  fo r  d is tu r b in g  w h a t  is  

a s s u m e d  t o  b e  th e  ‘o r d e r ’ o f  n a tu r e . T h e  c le a r e s t  i l lu s t r a t io n  o f  th is  is 

D e n n e t t ’ s  p e r c e p t io n  o f  th e  ‘e th ic s ’ o l  D a rw in ism :

T h o se  o f  u s  w h o  le a d  fu lfi ll in g , e v e n  e x c it in g , l iv e s  sh o u ld  h a rd ly  b e  

sh o c k c d  t o  s e e  p e o p le  in  th e  d isa d v a n ta g e d  w o r ld  — an d  in d e e d  in  

th e  d r a b b e r  c o r n e r s  o f  o u r  o w n  w o r ld  lu r in g  to  fan a tic ism  o f  o n e  

b ra n d  o r  a n o th e r . W o u ld  y o u  s e t d e  d o c ile ly  f o r  a  l itc  o f  m e a n in g le s s  

p o v e r ty , k n o w in g  w h at y o u  k n o w  to d a y  a b o u t  th e  w o r ld ?  T h e  

te c h n o lo g y  o f  th e  in fo sp h e r c  h as  r e c e n t ly  m a d e  i t  c o n c e iv a b le  fo r  

e v e r y b o d y  o n  th e  g lo b e  to  k n o w  w h at y o u  k n o w  {w ith  a lo t  o f  

d is to r t io n ) .  U n til  w e  can  p r o v id e  an  e n v ir o n m e n t fo r  a ll  p e o p le  in 

w h ich  fa n a t ic ism  d o e s n ’ t  m a k e  s e n s e , w e  can  e x p e c t  m o r e  a n d  m o re  

o f  it .  B u t  w e  d o n 't  h av e  t o  a c c e p t  it ,  a n d  w e  d o n ’ t  h av e  t o  r e sp e c t  

it .  T a k in g  a  f e w  t ip s  f r o m  D a rw in ia n  m e d ic in e , w e  can  ta k e  s te p s  

t o  c o n se r v e  w h a t is  v a lu a b le  in  e v e r y  c u ltu re  w ith o u t  k e e p in g  a liv e  

( o r  v ir u le n t)  a ll  i t s  w e a k n e s se s .  (D e n n e t t  1 9 9 5 : 5 1 7 )

A s  D e n n e tt  m a k e s  c le a r ,  th e re  a re  n o  v a lu e s  in c a p ita l is t  so c ie ty , 

e x c e p t  f o r  d ie  e c o n o m ic . N o th in g  h as  ‘m e a n in g ’ b u t  c o m m e r c e  and 

th e  ‘ f r e e  m a r k e t ' .  W ith o u t  an y  d e fin it iv e  g r o u n d  t o  m o r a l  a n d  e th ica l
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v a lu e , o n ly  th e  m a jo r i ty  a n d  u lt im a te ly  m ig h t can  d e te r m in e  w h a t is 

r ig h t. In th e  l ig h t  o f  th e  c u r r e n t  b a t t le  a g a in s t  a ll a n d  e v e ry  ‘b r a n d ’ o f  

p o lit ic a l  o p p o s i t io n  t o  c a p ita l , th e  w a r  a g a in s t  o th e r n e ss  w a s  d e c la re d  

s o m e  t im e  a g o .  T h e  c u r r e n t  w a r s  a g a in s t  d r u g s  a n d  t e r r o r  r e v e a l  th e  

r e a l  c o n flic t  a n d  s u p p r e s s io n  b e n e a th  c a p it a l 's  s e e m in g ly  p e ac e fu l 

e x p a n s io n . F u r th e r m o r e , th e  b r u ta li ty  an d  c ru e lty  w e  n o w  se e  

u n le a sh e d  f r o m  w ith in  ‘ f r e e  s o c ie t y ',  w h e re  le a d e r s  fr e e ly  g lo a t  a b o u t  

k illin g  c o n sc r ip ts  an d  p u sh in g  r e fu g e e s  b a c k  o u t  t o  se a , is  a  d ir e c t  

il lu s tra t io n  o f  th e  fa c t  th a t  in  th e  age  o f  sc ie n c e  an d  c a p ita l  life  i t s e l f  

n o  lo n g e r  lia s  a n y  v a lu e .

A s w e  a re  c le a r ly  w itn e s s in g , c a p ita l ism  p r o g r e s s e s  b y  c o n tin u a lly  

su r m o u n t in g  a n y  o b s ta c le s  th a t m a y  c o n fr o n t  it . D ir e c t  o p p o s i t io n  on ly  

m a k e s  c a p ita l ism  s tr o n g e r . B e c a u se  c a p ita l ism  is  m a te r ia l  o r d e r ,  th e  

e c o n o m is t s ,  a s  w ith  th e  s c ie n t is t s ,  h av e  all th e  ‘ r e a s o n s ’ . A s any 

'a lte rn a t iv e ' t o  e ith e r  c a p ita lism  o r  sc ie n c e  is  b e y o n d  r e p r e se n ta t io n , 

o p p o s i t io n  c a n n o t b e  r e p r e se n te d  o r  d e b a te d , a s  an y  o th e r  t o  th e  

p r e s e n t  s ta te  o t  th in gs c a n  o n ly  b e  b a se d  o n  id e a li sm . In  lin e  w ith  th is , 

M a rx  c o n c e iv e d  o p p o s i t io n  t o  c a p ita l  t o  d e r iv e  n o t  fro m  ’ id e o lo g y ’ b u t  

d is a f fe c t io n , a n d  c la s s  c o n flic t  t o  b e  d r iv e n , n o t  b y  o p p o s in g  id e a ls  b u t 

a c o n flic t  o i  n a tu re s .

M a r x ’ s c o n c e p t  o f  v a lu e  u lt im a te ly  d e r iv e s  f r o m  w h a t he re c o g n iz e d  

t o  b e  th e  c re a t iv e  p o te n t ia l  o f  a c tiv ity . V a lu e , in th is r e s p e c t ,  is seen  

to  b e  in tr in s ic  t o  th e  r e la t io n  b e tw e e n  p r o d u c e r  a n d  p r o d u c e d  as it 

a r is e s  s o le ly  w ith in  th e  c o n tin u ity  in w h ich  an  o b je c t  is m a d e .  A lth o u gh  

d if fe re n c e  in  v a lu e  is  sa id  to  b e  in c a p a b le  o f  b e in g  e x c h a n g e d  in  k in d  

o r  q u a n tif ie d , in  th e  w a g e - r e la t io n , w h e re  th e  w o r k e r  is p a y e d  a  sun» 

le s s  th an  th e  o b je c t ’ s  e x c h a n g e  v a lu e , th e  c re a t iv e  p o te n t ia l  o f  a c tiv ity  

se rv e s  a s  th e  o r ig in  o f  ‘ s u r p lu s  v a lu e ' a n d , u lt im a te ly , c a p ita l ,  M a rx  

a r g u e d , f r o m  th is  p e r s p e c t iv e ,  th a t th e  c o m m o d if ic a t io n  o f  la b o u r  en d s 

u p  tu rn in g  th e  w o r k e r ’ s  c re a t iv e  c a p a c ity  in to  th e  so u r c e  o f  th e ir  o w n  

d o m in a tio n . T h e  e x c h a n g e  o f  la b o u r  t im e  fo r  w a g e s  b e c o m e s  n e c e s sa ry  

fo r  e x i s t e n c e , b u t  m a te r ia l  life  i s  d e p r iv e d  o f  an y  in tr in s ic  v a lu e  fo r  th e  

w o r k e r ,  b e in g  a  m a c h in e  sim  

c a p ita l  se e k s  t o  e x p lo i t  e v e r  m o r e  v a lu e  f r o m  la b o u r , th e  w 'o rk e r  an d  

the. c a p ita l is t  s t r u g g le  o v e r  th e  v a lu e  o t  t im e . M a rx  p r e d ic te d  th at th e  

m o r e  c a p ita l  d o m in a te d  m a te r ia l  e x i s t e n c e , th e  g r e a t e r  th e  se n se  o f  

a lie n a tio n  fe lt  b y  th e  w o r k e r .  F in a lly , th e  c o lle c t iv e  se n se  o f  a lie n a tio n
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w a s  e x p e c t e d  t o  g iv e  r is e  t o  a  r e v o lu t io n a r y  c o n sc io u sn e ss  w h e re  a 

u n ite d  w o rk in g  c la s s  w o u ld  c r e a te  a  n e w  o r d e r  w h e re  p o te n t ia l  w o u ld  

n o t  b e  s e p a r a te d  fro m  life .

T o d a y ,  in  sp ite  o f  th e  m u c h  p u b lic iz e d  ‘ a n t i- c a p ita lis t ’ p r o t e s t ,  

a lie n a tio n  i s  m o r e  in  d e c lin e  th a n  a  r e v o lu t io n a r y  fo r c e .  D e s p ite  th e  

m a n y  g a in s  m a d e  b y  w o r k e r s  in th e  s t r u g g le  fo r  b e t t e r  w o rk in g  

c o n d it io n s ,  w a g e  e a r n e r s  h av e  fa ile d  t o  u n ite  e ith e r  a s  a  c la s s  o r  in 

o p p o s it io n  t o  c a p ita l .  F r o m  a n o th e r  p e r s p e c t iv e ,  h o w e v e r , th e r e  s e e m s  

t o  b e  s o m e  tru th  in  M a r x 's  a c c o u n t  o f  c a p it a l i s m 's  e lis io n  o f  c re a t iv ity  

an d  ‘ v a lu e * . T h e  s p r e a d  o f  c o m m o d if ic a t io n  anti th e  c a p ita l is t  m o d e  of 

p r o d u c t io n  is  r a p id ly  d e s t r o y in g  e v e r ) ' ‘ a e s th e t ic ’ q u a li ty . A rt is  n o w  

n o th in g  m o r e  th an  a  fo r m  o f  e n te r ta in m e n t . H a r o ld  B lo o m ’s  can n o n  

h as  b e e n  c o m p le te ly  p i l la g e d  b y  th e  c in e m a  in d u str y , w h ic h  has 

s t r ip p e d  l ite ra tu re  o f  e v e ry th in g  b u t  p lo t  a n d  s u s p e n s e . E v e ry  o n e  o f  

th e  ‘m u s e s ’ , h as  b e c o m e  n o th in g  m o r e  th an  a  so u r c e  o f  a m u se m e n t . 

T h e  sa m e  g o e s  fo r  c u ltu r e  w h ich , o n c e  c o m m o d if ie d , is  r e m o v e d  fro m  

h is to r y  a n d  r e d u c e d  to  an  o b je c t  o f  c o n su m p t io n . W ith  a ll  p r o d u c t io n  

b a se d  p u r e ly  o n  p r o f i t ,  an d  all m o d e s  o f  e x c h a n g e  n o w  q u a n tif ie d , a r t  

an<l c u ltu r e  h a v e  b e c o m e  r e d u c e d  t o  r e p r e se n ta t io n s  of th e m  se lv e s .

A lo n g  w ith  th e  d e s t r u c t io n  o f  a r t  th e  c re a t iv e  m o n ik e r  is  n o w  

sh ift in g  to w a r d s  th e  tr a d it io n a lly  m o r e  ‘ in te l le c tu a l ’  d is c o u r se s .  N e w  

te c h n o lo g ie s ,  w o n d e r  d r u g s  a n d  v a r ie t ie s  o f  fru it  a r e  to d a y  th e  r e su lt  

o f  ‘ c r e a t iv e  s c ie n c e ’ . A d v e r t i s e r s  a n d  e n t r e p r e n e u r s  a re  n o w  th e  o n e s  

w h o  h av e  ‘ id e a s ’ , w h ile  so ftw a r e  d e v e lo p e r s  a re  n o w  th e  m o d e l  o i  th e  

't e m p e r a m e n ta l  a r t is t ic  ty p e s ’ . In th e  m e a n t im e , a r t is t s  h a v e  b e e n  

co n fin e d  t o  p r o d u c in g  a tt ra c t iv e  d e s ig n s ,  c a tc h y  tu n e s  o r  e x c it in g  p lo ts  

a n d  n a rra t iv e s . H a v in g  b e e n  a p p r o p r ia te d  b y  c a p ita l ,  a r t  o n  th e  w h o le  

h as  b e e n  tr a n s fo r m e d  f r o m  a  m o d e  o f  a e s th e t ic  p r o d u c t io n  in to  th e  

‘e n te r ta in m e n t in d u str y ’ ,  w h e re  m u s ic ,  f i lm , fine  a r t ,  e tc .  a re  

‘m a n u fa c tu r e d ’ .

S c ie n c e  iu r th e r  c o m p le m e n ts  c a p it a l ’ s  su p p r e s s io n  o f  c re a t iv ity  w ith  

th e  r e d u c t io n  o f  ch an ge  t o  c h an ce  a n d  c h a o s . A n  e v e r - g r o w in g  n u m b e r  

o f  d is c ip l in e s , f r o m  n e u r o s c ie n c e  a n d  a r tif ic ia l in te l l ig e n c e  to  n eo- 

D a r w in is t  so c ia l  th e o ry  a r e  t r y in g  th e ir  h a r d e s t  t o  r e d u c e  h u m an  

c r e a t iv ity , a r t is t ic  o r  o th e r w is e ,  t o  a c o m b in a t io n  o f  in te l l ig e n c e , sk ill 

a n d  lu c k . In a s  g o o d  a s  e v e r y  c a se  d ie  b ra in  i s  r e d u c e d  t o  s o m e  fo rm
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o f  c o m p le x  p a r a l le l  c o m p u te r ,  th e re b y  l im it in g  th o u g h ! in i t s  e n t ire ty  

t o  th e  fo r m  o t  m e c h a n ism  a n d  c re a t iv ity  t o  e ith e r  c h an ce  o r  th e
j

e n g in e e r in g  o f  p o s s ib i li t ie s .  In  ty p ic a l fa sh io n , D e n n e t t  in fo r m s  u s  th e  

w o rk s  o f  B e e th o v e n  can  b e  a t t r ib u te d  t o  th e  c o m b in a t io n  o f  h av in g  th e  

r ig h t s e t  o f  g e n e s  fo r  m a s te r in g  th e  p ia n o , b e in g  b o r n  in to  a  m u s ic a l  

h o u se h o ld  an d  th r o w in g  to g e th e r  th e  o d d  se t  o f  n o te s  (D e n n e t t  1 9 9 5 ) . 

T h is  ra n d o m  d is tr ib u t io n  o f  g e n e s  an d  ‘m e in e s ’ , t o g e t h e r  w ith  th e  

s e le c t iv e  p o w e r  o f  th e  m a r k e t ,  is  sa id  t o  c o n st itu te  th e  fo u n d a tio n  o f  

a ll  so c ia l p r o d u c t io n .

A s  D e n n e t t  c le a r ly  e x e m p lif ie s , th e  c u r re n t  p r e d o m in a n c e  o f  s c ie n 

tific  th o u g h t h a s  a r ise n  a t  th e  e x p e n se  o f  an y  se n se  o f  ‘ c r e a t iv ity ’ . T h e  

p r o b le m  is  th a t a r g u m e n ts  lik e  th e  a b o v e  c a n n o t  b e  a r g u e d  a g a in st 

b e c a u se  th e  o n lv  b a s is  t o  ‘a e s th e t ic ’ d if fe re n c e  is  sen sib ility * it se lf .J J
S im p ly  p u t ,  o n ly  th o se  w h o  'g e t  i t 1, o r  in tu it  th e  m a n n e r  in w h ich  

d if fe r e n c e s  a re  a p p re h e n d e d  o r  p r o d u c e d  c a n  c o n c e iv e  h o w  a n d  w h y  

c re a t iv ity  c a n n o t b e  r e d u c e d  t o  e ith e r  m a te r ia l ity  o r  c h a n c e . S ad ly , 

h o w e v e r , a s  o b je c t iv e  life  b e c o m e s  e v e r  m o r e  m a te r ia l iz e d , sen sib ility  

in  g e n e r a l  is b e c o m in g  in c re a sin g ly  su b s ta n c e le s s  w h e re  a ll  f o r m s  o f  

a e s th e t ic  d if fe r e n c e  a r e  e x c h a n g e d  f o r  a n  in d if fe re n t  p le a su r e . In  a ll, 

w e  a r e  lo s in g  to u c h  w ith  c re a t iv ity  itse lf .

T h e  fa c t  th at th e  d e s tru c t io n  o f  c u ltu r e  p a r a l le ls  th e  d e c lin e  of 

p o lit ic a l  c o n sc io u sn e ss  te lls  u s  th a t M a r x 's  c o n c e p t  o f  v a lu e  i s  n o t  so  

m u ch  a  l im ita tio n  b u t  a  l im it . A lth o u g h  d if fe re n c e  is  w ith o u t  d o u b t  

in tr in s ic  t o  d ie  r e la t io n  b e tw e e n  s u b je c t  a n d  o b je c t ,  c r e a t iv ity  d o e s  n o t 

d e r iv e  f r o m  th e  in d iv id u a l a lo n e . V a lu e , c u ltu r e  o r  a e s th e t ic  d if fe re n c e  

r e s id e s  s o le lv  in  th e  d u r a t io n  o r  ‘ l i fe ’ o f  c u ltu r e  an d  th e  re la t io n s  th atj

u n fo ld  w ith in  i t .  T h e  o r ig in  o f  d if fe re n c e  is  c o m p a r a b le  t o  th e  

's u b s ta n c e ' o f  se n s ib ility . A c c o r d in g ly , th e  m o r e  life  i s  c o m m o d if ie d , 

a n d  re la t io n s  q u a n tif ie d , th e  m o r e  th e  v a lu e  o f  c u ltu r e  d e c lin e s  and 

se n s ib ility  is  s t r ip p e d  o f  its  su b s ta n c e . U n fo r tu n a te ly , a s  w e  can  n o w  

s e e ,  th e  m o r e  w e  a r e  d e p r iv e d  o f  d if fe re n c e  a n d  th e  su b s ta n c e  o f  life  

is d e s t r o y e d ,  th e  le s s  ‘ c o n sc io u s ’  w e  a r c  o f  c h a n g e  a n d  th e  n a tu re  

o f  e x i s t e n c e . T h e  o n ly  w a y  w e  c a n  h av e  in sig h t in to  d ie  n a tu r e  o f  

c a p ita l  a n d  sc ie n c e  is  to  e x te n d  o u r  u n d e r sta n d in g  oi th e  p r o d u c t io n  

a n d  n a tu re  o f  d if fe r e n c e . A s  su c h  a  p r o je c t  is  b y  n a tu re  b e y o n d  th e  

lim its  o f  e m p ir ic ism  a n d  r e p r e s e n ta t io n , m e ta p h y s ic s  e m e r g e s  a s  th e
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u ltim a te  b a s is  o l' p o lit ic s . W o  can  n o  lo n g e r  w a it  fo r  th e  r e v o lu t io n  to  

c o m e , as M arx  th o u g h t , am ! m a n y , in c lu d in g  H a r d t  an d  N e g r i ,  still 

b e lie v e .

D I F F E R E N C E  A N D  S E N S I B I L I T Y

I f  w e  c o u ld  e x c lu d e  e v e ry  fu n c tio n a l, m a te r ia l  a n d  fo rm a l a t t r ib u te  o f  

h u m a n  d e s i r e ,  th e  o n ly  th in g  w e  w o u ld  find  re m a in in g  is  its  a ffe c tiv e  

e x p r e s s io n  a n d  a p p r e h e n s io n . F o r  in s ta n c e , i t  i s  n o t  d if fe r e n t  fo o d s  w e  

d e s i r e ,  a s  o p p o s e d  to  n e e d , b u t d if fe r e n c e s  in  ta s te . W e  can  sa y , fo r  

th is  r e a s o n , th a t th e  o b je c t  o f  h u m a n  d e s i r e ,  a n d  th a t w h ich  d is t in 

g u ish e s  it f r o m  n e e d , is  the. a p p r e h e n s io n  o f  i t s  e x p r e s s io n . ’I"he c le a re st  

il lu s tra t io n  o f  th is is h u m a n  se x u a l ity ,  w h e r e  a p p re h e n s io n  h as  b e c o m e  

a n  e n d  in it se lf ,  q u a lita t iv e ly  d is t in c t  fro m  p r o c r e a t io n . S e x ,  h o w e v e r , 

is  in n o  w a y  th e  m o to r  o f  d e s ir e  as a  w h o le .  B r o a d ly  sp e a k in g , th e  

n a tu r e  o f  h u m a n  d e s ir e  can  b e  s e e n  t o  d e r iv e  f r o m  th e  e m e r g e n c e  o f  

a ffe c tiv e  se l f- a w a r e n e s s . T h r o u g h  th e  e v o lu t io n  o f  c o n sc io u sn e ss  w e 

h av e  a c q u ir e d  th e  a d d it io n a l c a p a c ity  fo r  a p p re h e n d in g  d if fe r e n c e s  in 

a p p r e h e n s io n  it se lf .

I f  a c t io n  w a s  m o t iv a te d  s o le ly  b y  n ee d  th en  w e  w o u ld  e x p e c t  th e  

h u m an , a s  w ith  th e  r e s t  o f  th e  a n im a l s p e c ie s ,  t o  b e  c o n te n t  and 

c e r ta in ly  m o r e  s ta b le  w ith  a  g iv e n  s e t  o f  n e c e s s it ie s . I f  a ll w e  re q u ire d  

in  life  w a s  w a rm  c lo th in g , c o m fo r ta b le  lo d g in g s , a  w e l l- b a la n c e d  d ie t  

a n d  su ita b le  p a r tn e r  th en  th e  d if f ic u lt ie s  w e  c o u ld  e x p e c t  t o  fa c e  w o u ld  

n o t  g o  b e y o n d  th e  lik e s  o f  e ff ic a c y  an d  s u p p ly . In c o n tr a s t  t o  th is , 

h is to r y  re v e a ls  th a t fo r  a ll  t im e  a n d  in  e v e r y  cu ltu re, d if fe re n c e  h as  

b e e n  in te g ra l  t o  h u m a n  a c t iv ity  in g e n e r a l .  In stead  o f  s t ic k in g  t o  w ate r  

t o  q u e n c h  o u r  th ir s t ,  to r  e x a m p le , w e  h av e  c r e a te d  te a s ,  b e v e r a g e s , 

ju ic e s  an d  w in e s , e t c .  R a th e r  th an  c o n stru c t in g  p u r e ly  fu n c tio n a l 

s h e lt e r s ,  w e  h a v e  d e v e lo p e d  a r c h ite c tu r e . W e  d o  n o t  w e a r  c lo th e s  

s o le ly  to  k e e p  w a r m , b u t  a ls o  fo r  h o w  th e y  lo o k .  In a d d it io n  to  

p r o v id in g  a  m e a n s  t o  c o m m u n ic a te  in fo r m a t io n , la n g u a g e  h as  c re a te d  

th e  p o te n t ia l  fo r  L ite ra tu re , p o e tr y  a n d  h u m o u r , e tc .  e tc .

J u s t  a s  d if fe re n c e  a d d s  an a e s th e t ic  d im e n sio n  t o  n e e d , se n s ib ility , 

o r  th e  a w a r e n e s s  o f  a ffe c tiv e  c h a n g e , c a n  b e  s e e n  t o  a d d  an  a e sth e tic  

d im e n s io n  t o  th e  e v o lu t io n  o f  f o r m  a n d  fu n c t io n . F o llo w in g  th e  

e m e r g e n c e  o f  c o n sc io u s n e s s ,  th e  e v o lu t io n a r y  p r o c e s s  h as  b e c o m e
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‘ in te n s iv e ’ a s  w e ll a s  e x te n s iv e . A lth o u g h , m o s t  n o ta b ly  w ith  m u s ic , 

d if fe r e n c e s  a re  p r o d u c e d  s o le ly  fo r  a p p re h e n s io n  it se lf ,  th e  d e s ir e  fo r  

d if fe r e n c e  tr a n sc e n d s  an v  d is t in c t io n  b e tw e e n  ‘a r t ’ a n d  fu n c tio n . 

A lth o u g h , a s  K a n t h as  a r g u e d , th e re  can  b e  n o  ‘o b je c t iv e ’ g r o u n d s  fo r  

d e te rm in in g  m a t te r s  o f  t a s te ,  s e n s ib ility  c a n n o t b e  r e m o v e d  fro m  

se n sa t io n . A s  se n s ib ility  d e te r m in e s  th e  a p p re h e n s io n  o f  a ll  d if fe r e n c e s  

th e  b o u r g e o is  d is t in c t io n  b e tw e e n  a r t  an d  c u ltu r e  is  e ssen tia lly  

u n d e rm in e d .

W h e th e r  d if fe re n c e  is  c r e a te d  f o r  a p p re h e n s io n  a lo n e  o r  in re la tio n  

t o  n e e d , b o th  th e  m o t iv a t io n  an d  th e  m e a n s  re m a in  th e  sam e . 

M o r e o v e r ,  th e  im p e tu s  to  c re a te  n o t o n ly  n e w  fo r m s  o f  a r t .  cu is in e  

a n d  m u s ic  b u t  e q u a lly  n e w  so c ia l  an d  s e x u a l  r e la t io n s , g e s t u r e s ,  ty p e s  

o f  sp e e c h  an d  w ay s t o  r e la x ,  a s  w e l l  as th in k , i s ,  in  S p in o z a ’ s 

te r m in o lo g y , causa  jw  o r  c a u se  o f  it se lf .  W e  c a n n o t sa y , f o r  in sta n c e , 

th a t d e s ir e  is  u lt im a te ly  m o t iv a te d  to w a r d s  p le a su r e  s im p ly  b e c a u se  

d if fe re n c e  is  i t s e l f  ‘ a f fe c t iv e ’ . T h a t  i s ,  i t  i s  n o t  fo r  th e  in d iffe re n c e  o f  

p le a su r e  th a t w e  d e s ir e  n e w  ty p e s  o f  w in e  o r  m u s ic  b u t  th e  d if fe re n c e s  

in  o u r  a ffe c tiv e  a p p re h e n s io n  o f  th e m . A s th e  c u ltu ra l an d  h is to r ic a l  

u b iq u ity  o f  m u s ic  is  te s ta m e n t , th e re  is n o  r e a s o n , p u r p o se  o r  g o a l  fo r  

c r e a t in g  d if fe r e n c e s  o th e r  th an  c re a t iv ity  it se lf .

T h e  lik e s  o f  c u is in e , d r e s s ,  a r c h ite c tu r e  a n d  se x u a lity  d e m o n str a te  

th a t  sen sib ility  has a d d e d  a n  a e s th e t ic  d im e n sio n  t o  th e  m o r e  p ra c tic a l  

n e e d s  a d d r e s se d  b y  th e  in te l le c t . B e c a u se  a ffe c tiv ity  is  a p p re h e n d e d  

so le ly  in  th e  c o n tin u ity  o f  d u r a t io n , a e s th e t ic  d if fe r e n c e s  h a v e  b e e n  

in te g r a te d  in to  a lm o s t  e v e ry  fo r m  o f  h u m a n  p r a c t ic e . C u is in e , fo r 

e x a m p le , a s  o p p o s e d  t o  ‘ fo o d ’ , r e p r e se n ts  th e  b le n d in g  o f  av a ilab le  

p r o d u c e ,  fa r m in g  p r a c t ic e s , so c ia l  r i t u a ls ,  n u tr it io n a l n e e d s  a n d  so  0 11 

w ith in  th e  se n s ib ilit ie s  o f  t a s te .  M o r e o v e r ,  n o t  o n ly  d o e s  th e  d e s ir e  fo r 

c h an ge  a n d  d if fe r e n c e  w ith in  ta s te  h a v e  a n  e f fe c t  o n  th e  w a y s  in  w h ich  

fo o d s  a r e  p r e p a r e d ,  i t  in  n u n  in flu e n c e s  th e  d e s i r e  fo r  p a r t ic u la r  ty p e s  

o f  p r o d u c e  a n d  th e  n a tu r e  o f  fa rm in g  p r a c t ic e s ,  e tc .  B ro a d ly  sp e a k in g , 

s e n s ib ility  c o n s t itu te s  a  s o r t  o f  te m p o r a l  su r fa c e  e x p r e s s in g  th e  m a n i

fo ld  d e s ir e s  th at b in d  p r a c t ic e s  t o  th e ir  m a te r ia l  c o m p o n e n try .

A s  B e rg so n  d e m o n s t r a te s  in Time an d  Free W ill,  th e  d u ra t io n  o f  

s e n s ib ility  is c o m p r ise d  o f  a  m u lt ip l ic ity  o l a ffe c tiv e  s ta te s  th at are  

a p p r e h e n d e d  a s  in te r p e n e tr a t in g  an d  q u a lita t iv e ly  d is t in c t . A ffe c t iv ity , 

in  th is s e n s e , p r o v id e s  a  m e a n s  o f  c o n c e iv in g  d if fe r e n c e s  (h at a re  n o t
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sp a t ia lly  d e te r m in e d  a n d  m u lt ip l ic it ie s  th a t a re  n e ith e r  n u m e r ic a l n o r  a 

m u lt ip le  o f  th e  o n e . T h e  'u n ity ' o f  s e n s ib i l i ty  w h en  a p p re h e n d e d  in  its  

d u r a i  io n , an d  n o t  f r o m  th e  n u m e r ic a l  u n ity  o f  re f le c t iv e  c o n sc io u sn e ss , 

is  its  m u lt ip l ic ity . S in c e  i t  i s  th r o u g h  se n s ib ility  th a t th e  im m a n e n t 

re la t io n s  b e tw e e n  s e l f ,  o th e r s  an d  th e  e n v ir o n m e n t a r e  e x p r e s s e d  and 

th e  a e s th e t ic  r e la t io n  b e tw e e n  d e s ir e  a n d  h a b ita t  is  m a in ta in e d , c u ltu ra l  

d if fe re n c e  is , a s  w ith  a ï ïe c l iv i ly ,  a  q u a lita t iv e  m u lt ip l ic ity . A lth o u g h  

c u ltu r e s  m a y  b e  n u m e r ic a lly  m u lt ip le ,  a s  w e l l  as sp a t ia lly  u n ified , 

c u ltu ra l  d if fe re n c e  in it se lf  i s  m a n ife s t  in  th e  m a n ifo ld  d e s ir e s  an d  

in te r re la te d  p r a c t ic e s  e n fo ld e d  in th e  m a te r ia l  c o m p o s it io n  ot th e  so c ia l 

a n d  it s  e n v ir o n m e n t. A c c o r d in g ly , c u ltu r e  e x i s t s  n o w h e re  e lse  b u t  in 

t im e , in  th e  c o n tin u ity  o l  its  d u ra t io n  g iv in g , a m o n g s t  o t h e r  th in g s, 

s u b s ta n c e  t o  se n s ib ility  a n d  a e s th e t ic s  t o  p r a c t ic e .

T h e  u n ity  o f  re f le c t iv e  c o n sc io u sn e s s  a n d  th e  sp a t ia l  f r a m e w o r k  th at 

d e te r m in e s  o b je c t iv ity  a r e  in  th e m se lv e s  q u a lita t iv e ly  d is t in c t  fro m  th e 

m a n ifo ld  a ffe c ts  th a t m ak e  u p  se n s ib ility . T h is  r a d ic a l  d is t in c t io n  m a y  

c o n tr ib u te  t o  th e  a p p e a r a n c e  o f  th e ir  b e in g  se p a r a te d  b u t  b e c a u se  all 

q u a lita t iv e  d if fe r e n c e s  r e s id e  w ith in  se n s ib ility  r e f le c t iv e  c o n sc io u sn e ss  

can  b e  e q u a lly  re g a rd e d  as o n e  of its  c o n st itu e n ts  ju s t  a s  th e  in te lle c t  

p r e s e n ts  but. an  asp ect, o f  c o n sc io u sn e s s  as w e ll a s  th e  m in d . It. is  in 

th is s e n se  th a t sen sib ility * i s ,  fo r  e x a m p le , e n fo ld e d  w ith in  th e  sp atia l 

fr a m e w o r k  o f  r e f le c t iv e  c o n sc io u sn e s s  w h ich  n o t o n ly  u n ite s  o b je c t iv ity  

w it h  d e s i r e  b u t  a d d s  an  a e s th e t ic  d im e n s io n  t o  p e r c e p t io n  a s  a  w h o le .

> f r e p re se n ta t io n

h as  c r e a te d  th e  illu sio n  th at d if fe r e n c e s  in a p p re h e n s io n  a r e  c a u se d  

d ir e c t ly  b y  an  o b je c t 's  m a te r ia l  q u a lit ie s . A s  e x p r e s s io n s  su ch  a s  th e  

‘ s c e n t  o f  a  r o s e ’ a n d  th e  ‘ ta s te  o f  w in e ’ c le a r ly  i l lu s t r a te ,  se n sa t io n s  

a re  n o t  n a m e d  in  th e m se lv e s  b u t  a c c o r d in g  t o  d ie  

th e y  c o r r e s p o n d . A s  a  c o n se q u e n c e , r e p r e s e n ta t io n  g iv e s  r is e  t o  th e  

im p r e s s io n  th a t o n e  c a n  r e p r e s e n t  d if fe r e n c e s  th a t can  o n ly  b e  a p p r e 

h e n d e d  s im p ly  b y  r e p r e s e n t in g  th e  o b je c t  it se lf .  In  c o n tr a s t  t o  th is , 

in t r o s p e c t io n  w il l  r e v e a l  th a t n o  m a n n e r  o f  ta s te  is  e ith e r  c o n s ta n t  o r  

n o t  t o  s o m e  d e g r e e  a c q u ir e d . T h e  c o ffe e  I e n jo y  n o w , fo r  in s ta n c e , 

w a s  d e sp is e d  in  y o u th , is  u n p le a sa n t  w ith  c e r ta in  fo o d s  n o r  p r e p a r e d  

t o  th e  lik in g  o f  m y  T u r k ish  n e ig h b o u r . N o t  o n ly  d o e s  o u r  o w n  ‘ t a s t e ’ 

co n tin u a lly  v a ry , th e r e f o r e ,  th e  s a m e  o b je c t  w ill ta s te  d if fe r e n tly  to  

o th e rs .

o b je c t s  w ith  w 'hich

In Time an d  Free Will B e rg so n  re v e a ls  how· th e  fo rm  i
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V a r ia t io n s  in  o u r  o w n  a n d  o th e r s  a p p re h e n s io n  o f  th e  sa m e  o b je c t , 

r e v e a l  s e n sa t io n  t o  b e  in se p a ra b le  f r o m  se n s ib ility . W h ile  th e  flav o u r  

o f  c o ffe e  m a y  d e r iv e  f r o m  it s  m a te r ia l  q u a lit ie s , th e  ‘ t a s t e ’ w il l  v ary  

a c c o r d in g  t o  th e  c o m b in e d  e ffe c ts  o f  p a s t  e x p e r ie n c e  a n d  o n e ’ s  p r e se n t  

s ta te  o f  b e in g . T h e  il lu s io n , in  th is  c a s e ,  l ie s  n o t  in  th e  se n sa t io n  b u t  

th e  id e a  o f  an  in d e p e n d e n t  o b je c t  e m b o d y in g  th e  ‘ f la v o u r  o f  c o f fe e ’ . 

N o t  o n ly  h as  th e  m a te r ia l  fo rm  o f  c o f fe e  c o n tin u a lly  e v o lv e d , its  

e v o lu t io n  i s  in se p a ra b le  f r o m  th e  v a r ia t io n  o f  c u ltu r a l , r e g io n a l  an d  

in d iv id u a l se n s ib ilit ie s  th a t i t  p a ra l le ls .

R e v e a lin g  m o r e  th an  ju s t  f la v o u r , th e  ta s te  o f  c o ffe e  is  a t  o n c e  an 

e x p r e s s io n  o f  i t s  d e s ira b ili ty . T a s t e ,  a s  w ith  a ll  o th e r  m o d e s  o f  

a p p r e h e n s io n , e x p r e s s e s ,  b y  w a y  o f  in te n s ity , th e  le v e l o f  o u r  a ttra c t io n  

o r  a v e r s io n  to  th e  tilin g . E v e n  th o u g h  in  la n g u a g e  w e  in v ariab ly  say  

th a t w e  ‘ l ik e  th e  t a s t e ’ ,  th e r e b y  im p ly in g  th a t i t  is th e  se n sa t io n  th a t  is 

e v a lu a te d , a t t r a c t io n  is  in  fa c t  in se p a ra b le  f r o m  th e  im m e d ia c y  o r  

d u ra t io n  o f  a p p r e h e n s io n  it se lf .  T h e  ta s te  o f  th e  w in e  fo r  th is r e a so n  

e x p r e s s e s  o u r  e v a lu a t io n  a n d  o u r  a p p re h e n s io n  o f  its  q u a lit ie s  a t  the 

s a m e  t im e . It is  th e  ta s te  o f  th e  c o ffe e , th e  lo o k  o f  d ie  fa c e  o r  d ie  

s m e ll  o f  th e  r o s e ,  e t c .  th a t r e v e a ls  th e  n a tu r e  o f  o u r  a t t r a c t io n .

B r o a d ly  sp e a k in g , a ffe c tiv ity  c a n  b e  r e g a r d e d  a s  th e  e x p r e s s io n ,  in 

p o s it iv e  o r  n e g a t iv e  d if fe r e n c e s  in  in te n s ity , o f  h o w  m u c h  w e  d e s i r e  to  

r e p e a t  an  e n c o u n te r  w ith  so m e o n e  o r  s o m e th in g . C o n v e r se ly , it can  

ju st  as easily  b e  sa id  th at w e  a re  a tt r a c te d  t o  w h a te v e r  a ffe c ts  us 

p o s it iv e ly . I t  is  im p o r ta n t ,  h o w e v e r , n o t  t o  c o n fu se  a f fe c t  writh  e f fe c t , 

a s  th e  t w o  a r e  ra d ic a lly  d is t in c t .  A lth o u g h  o n e 's  f i r s t  c ig a r e t te  m ay  

h av e  p r o d u c e d  r a th e r  u n p le a sa n t effects, i t  w a s  m o s t  p r o b a b ly  th e  w ay  

in  w h ich  o n e  w a s  affected  th a t d e te r m in e d  i f  a n d  w h en  th e re  w a s  t o  b e  

a  n e x t  o n e . T h e  im m e d ia c y  o f  a p p r e h e n s io n , in  o th e r  w o r d s ,  n o t  on ly  

e x p r e s s e s  d e s ir a b ili ty  b u t  is , a t  th e  sa m e  t im e ,  its  e v a lu a t io n  — w e  find  

so m e o n e  a tt ra c t iv e , f o r  in s ta n c e , b e c a u s e  th e y  T o o k ’ g o o d . A n d  as 

a t t r a c t io n  a n d  a v e r s io n  a r e  b o th  so le ly  in te n s iv e , th e  o n ly  g r o u n d s  fo r  

e v a lu a t in g  d e s ir a b ili ty  a r e  u lt im a te ly  th e  e v a lu a t io n  itse lf .

P r io r  t o  h av in g  ta s te d  i t ,  o n e ’ s  id e a  o f  c o f fe e  w il l  la r g e ly  c o n fo rm  

t o  w h a t d ie  n a m e  d e n o te s  — th e  a b s tr a c t  s e t  o r  e m p ty  c la s s  o f  th e  

d i in g  in  g e n e r a l .  F o llo w in g  an  in itia l e n c o u n te r ,  in  a d d it io n  t o  g a in in g  

a n  id e a  o f  th e  f la v o u r  o f  c o f fe e ,  i t  m a y  e v e n tu a lly  b e c o m e  a n  ‘a c q u ire d  

t a s t e ’ . In  th e  p r o c e s s ,  i t  is  n o t  th a t o n e  g r o w s  t o  l ik e  th e  ta s te , it is
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th e  se n sa t io n  it se lf  th a t c h a n g e s  f r o m  o n e  o f  d is g u s t  to  so m e th in g  

d e s i r e d .  O n e  c o u ld  a r g u e  th a t  th ro u g h  r e p e t it io n  th e  s e n se s  g r o w  u se d  

to  th e  f la v o u r  a n d  s m e ll ,  b u t  o p p o s in g  th e  n a tu re  o f  h a b it  w e  fin d  th at 

r e p e a t in g  th e  sa m e  w ill e v e n tu a lly  a n d  in v a r ia b ly  le a d  t o  b o r e d o m  — 

o n e  w o u ld  ju s t  a s  q u ic k ly  b c c o m c  s ic k  o f  th e  ta s te  i f  o n c e  a c q u ir e d  it 

d id  n o t v a r y . A s  th e  a c q u ir in g  a n d  d isp e n s in g  o f  ta s te  b o th  i l lu s t r a te ,  it 

is  n e ith e r  id e a s  n o r  h ab its  th a t c o n d it io n  th e  im m e d ia te  a p p re h e n sio n  

o f  th in g s , b u t  th e  s ta te  o f  o n e 's  d e s ir e .

If, fo r  e x a m p le ,  w e  h a v e  th e  g o o d  fo r tu n e  t o  ta s te  a n  e x c e p t io n a l  

b o t t le  o f  w an e , w c  w il l  in v a r ia b ly  find  th a t th e  c h e a p  c la r e t  w e  

o rd in a r ily  d r in k  w il l  n e v e r  ta s te  q u ite  th e  s a m e . A s  th is  d e m o n s t r a te s ,  

th e  m an n e r  in  w h ich  so m e th in g  a f fe c ts  u s  e x p r e s s e s  n o t  so  m u c h  th e  

fo r m  o f  o u r  se n s ib ility  b u t  th e  e v e n t  o f  its  t r a n s fo r m a t io n . F u r th e r 

m o r e ,  a lth o u g h  th e  w in e  th at w e  fin d  to  b e  o u ts ta n d in g  d if fe r s  fro m  

w h a t w e  a r c  u se d  to ,  its  d if fe r e n c e  d o e s  n o t d e r iv e  f r o m  c o n tr a s t  b u t 

is  g iv e n  in  i t s  a c tu a l  t a s te .  T h is  is  fu r th e r  i l lu s t r a te d  b y  w h at h ap p e n s 

w h e n  w e  re tu rn  t o  w h a t w e  u su a lly  d r in k , fo r  w e  w il l  n o t ic e  th a t i t  

n o  lo n g e r  ta s te s  a s  g o o d ,  o r  a t  le a s t  th e  s a m e , a s  i t  d id .  H e n c e , i t  is 

n o t  th e  w in e  th a t h a s  c h a n g e d  b u t  o u r se lv e s ,  fo r  th e  d if fe re n c e  betw re en  

b e fo r e  an d  a fte r  d e r iv e s  f r o m  ou i· se n s ib ility .

A s  B e r g so n  h as  d e m o n s t r a t e d ,  n e ith e r  d e s ir e  n o r  se n s ib ility  c o n fo r m  

t o  d ie  s t r u c tu r e  o f  th e  o b je c t iv e  w o r ld .  R a th e r  th an  a s e t  o f  d is c r e te  

in d iv id u a l w a n ts  a n d  n e e d s ,  d e s ir e s  a n d  a ffe c t io n s  a r c  b y  n a tu re  

m a n ifo ld  a n d  in te r p e n e tr a t in g . T h e  s in g u la r  ta s te  o f  a  g la s s  o f  w in e , 

fo r  in s ta n c e , is  c o m p r ise d  o f  w h a t B e r g so n  te r m s  a  ‘q u a lita t iv e  

m u lt ip l ic i ty ’ o f  d is t in c t  a lth o u g h  in se p a r a b le  s e n sa t io n s . A lth o u g h  s in 

g u la r  in  its  a p p r e h e n s io n , th e  ta s te  i t s e l f  h as  n o  u n ified  se n se  o th e r  

th an  it s  m u lt ip l ic ity . In  a d d it io n  t o  d if fe r e n c e s  in  p e r c e p t io n ,  se n s ib ility  

a ls o  e x p r e s s e s  a  m u lt ip l ic ity  o f  s in g u la r  a lth o u g h  in te r r e la te d  d e s ir e s .  

T h e  w a y  in w h ich  w e  a r e  a f fe c te d  b y  c e r ta in  fo o d s ,  fo r  in s ta n c e , m a y  

r e la te  s im p ly  t o  th e  n e e d  fo r  e n e rg y  a n d  h u n g e r , o r  i t  m a y  c o n c e r n  

n u tr it io n  a n d  e x p r e s s  o u r  p h y sica l w e ll- b e in g , a lte rn a t iv e ly , it m a y  be 

in  re la t io n  t o  ta s te , th e r e b y  e x p r e s s in g  o u r  so c ia l  p la c e  a n d  h is to r y , o r  

i t  m a y  b e  a  c a u se  o f  a n x ie ty , e t c .  e tc .  O r d in a r ily  o u r  r e sp o n s e  t o  an 

o b je c t  o r  s itu a t io n  w il l  c o n c c r n  a  n u m b e r  o f  d if fe r e n t  th o u g h  in se p a r 

a b le  d e s ir e s .  A n d  ju s t  as th e  d in n e r  m e n u  can  g re a t ly  a f fe c t  d ie  ta s te  

o f  th e  w in e , o u r  m a n ifo ld  d e s ir e s  a r c  c o n tin u o u s ly  in flu e n c in g  each
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o th e r  — w ith  th e  c o n d it io n  o f  th e  s e l f  a n d  th e  p a th s  i t  fo l lo w s  in  life  

b e in g  e x p r e s s e d  in i l s  m u lt ip le  a f fe c t io n *  ra th e r  th a n  an y  un ified  

d ir e c t io n  o r  s ta te .

A lth o u g h  wt*. w ill p r o b a b ly  b e  a b le  Lo re c a ll  o n ly  th e  m o n :  significan t, 

e v e n ts  in  o u r  l iv e s ,  d e s i r e  a n d  — a s  a  c o n se q u e n c e  · s e n s ib ility  ch an ge  

w ith  e v e ry  e n c o u n te r .  S e n s ib ility  is  c o m p o se d  o f  an  u n b ro k e n  s u c 

c e ss io n  o f  m a n ifo ld  a f fe c ts , e a c h  o f  w h ic h  e x p r e s s e s  a  ch an ge  in  th e  

fo r m  o f  d e s ir e .  A s  B e r g so n  d e m o n s t r a te s  in  M atter an d  M em ory, th e  

e n d u r in g  sen se  o f  h o w  w e  h a v e  b e e n  a f fe c te d  b y  so m e th in g  c o n st itu te s  

w h a t h e  te r m s  a  ‘ p u r e ’ o r  v ir tu a l m e m o r y . R a th e r  th an  a  m e m o r y  o f  

th e  p a s t ,  th e  p u r e  m e m o r y  o r  se n se  o t  p a st  a f fe c ts  su b s is t s  w ith in  th e  

d u ra t io n  o f  th e  p r e s e n t .  F r o m  th is p e r s p e c t iv e  w e  find  th a t o u r  

o rd in a ry  c o n c e p t io n s  o f  th e  p a s t  a n d  p r e s e n t  a r c  in v e r te d : w h ile  th e  

p r e s e n t  is  th a t w h ich  is  a lw a y s  p a s s in g , th e  p a s t  is th a t w h ich  n e v e r  

p a s s e s .  A n d  a lth o u g h  th is  m a y  so u n d  so m e w h a t  c o u n te r - in tu it iv e , i t  is  

q u ite  s t r a ig h t fo r w a r d  f o r  th e re  is  n o w h e r e  e lse  th a t th e  p a s t  can  

e n d u r e  th a n  in th e  d u ra t io n  o f  th e  liv in g . It is  th e  p ast th at c o m p o se s  

o u r  c u r re n t  d isp o s it io n .

[E Jv e n  th o u g h  w e  m a y  h a v e  n o  d is t in c t  id e a  o f  i t ,  w e  fe e l  v a g u e ly  

th a t o u r  p a st  re m a in s  p r e s e n t  t o  u s . W h a t  a r e  w e , in  fa c t , w h a t  is 

o u r  character, i f  n o t  th e  c o n d e n sa t io n  o t  th e  h is to r y  th a t  w e  h av e  

l iv e d  f r o m  o u r  b ir th  — n a y , e v e n  b e fo r e  o u r  b ir th , s in c e  w e  b rin g  

w ith  u s  p r e n a ta l  d isp o s it io n s ?  D o u b t le s s  w e  th in k  w ith  o n ly  a  sm a ll 

p a r t  o f  o u r  p a st , b u t  it is  w ith  o u r  e n t ir e  p a st , in c lu d in g  th e  o r ig in a l 

b e n t  o t  o u i' s o u l ,  th a t w e  d e s i r e ,  w il l  a n d  a c t . (B e r g s o n  1 9 8 3 :  5)

T h e  p a s t ,  in  th is  s e n s e , i s  n o t  a  s u m  o f  in d iv id u a l m e m o r ie s ,  b u t  a 

f lu id , in te r p e n e tr a t in g  a n d  c o n tin u o u s ly  c h a n g in g  m u lt ip l ic ity  o l' p a st 

a ffe c ts . F o r  in s ta n c e , a lth o u g h  w e  m a y  h av e  fo r g o tte n  w h a t w e  w e re  

ta u g h t a t  s c h o o l , h o w  w e  w e r e  t a u g h t ,  a n d  h o w  w e  w e r e  a f fe c te d  by 

th e  te a c h in g  w e  r e c e iv e d ,  r e m a in s  in se p a ra b le  f r o m  o u r  se n s ib i l i t ie s ,  hi 

su b je c t iv e  t e r m s ,  p u r e  m e m o r y  is  c o m p a r a b le  t o  th e  in fin itiv e  o l 

d isp o s it io n  o r  that p a r t  o i  o n e ’ s c h a ra c te r  th at can  o n ly  b e  e n a c te d . 

G e n e ra l ly  sp e a k in g , i t  is  th e  c o n tin u ity  o f  m e m o r y  that, c o n s t itu te s  th e  

su b s ta n c e  o f  o n e ’ s  ‘ n a tu r e ’ : d e te r m in in g  th e  m a n ifo ld  c h a r a c te r is t ic s  o f  

se n s ib ility  an d  g o v e rn in g  th e  in c lin a tio n s  o f  d e s ire .
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B e c a u se  th e  d u ra t io n  w ith in  w h ich  l i fe  u n fo ld s  i s  as in d iv isib le , as 

su b s ta n c e  it se lf , th e  in d iv id u a l is  s i tu a te d  w ith in  a  c o n tin u u m  o f  

ch an g in g  re la t io n s  a n d  a  p r e s e n t  w h ic h  h as  a lw a y s  b e e n  a n d  has n e v e r  

b e e n  p a s t .  F r o m  th is  p e r s p e c t iv e , th e  c o n tin u ity  o f  m e m o r y  can  a lso  

b e  s e e n  to  t r a n sc e n d  th e  in d iv id u a l in  b o th  s p a c e  an d  t im e , ly in g  th e ir  

se n s ib ility  a n d  d e s ir e  t o  d ie  m o v e m e n ts  an d  g e s tu r e s  o f  o th e r s , th e  

c o m p o s it io n  o f  th e  e n v ir o n m e n t a n d  a  h is to ry  e x c e e d in g  th e ir  o w n  

d u r a t io n . A n d  i t  is  th is  im m a n e n t  an d  tr a n sc e n d e n t  m e m o r y  th a t 

c o n ta in s  th e  d if fe r e n c e s  c o n st itu t iv e  o f  c u ltu r e s  a n d  c o lle c t iv e s  o f  an vy
k in d . C u lt u r e ,  in  th e  w id e s t  se n se  o l  th e  t e r m , th e r e fo r e  r e s id e s  n o t 

in g iv e n  p r a c t ic e s  o r  th e  m a te r ia l  c o m p o s i t io n  o f  d ie  s u b je c t  a n d  h is  o r  

h e r  m il ie u , b u t  th e  in te g r a te d  m o v e m e n t  a n d  tr a n s fo r m a t io n  o f  the 

‘w h o le ’ . It is  th e  c o n tin u o u s  o r  ‘v ir tu a l ’ e le m e n t  o f  c u ltu r a l  d if fe re n c e  

w h ic h  c o n s t itu te s  th e  's u b s ta n c e ’ o f  se n s ib ility , d e te r m in in g  th e  n a tu re  

o l  o u r  a t t r a c t io n s , in d iffe re n c e s , a v e r s io n s  an d  in c lin a tio n s.

J u s t  a s  o u r  a p p re h e n s io n  o f  so m e th in g  is  n o t  w h o lly  a t t r ib u ta b le  t o  

th e  o b je c t  it se lf ,  d ie  m e m o r y  o f  h o w  w e  a r e  a f fe c te d  i s  n o t  e n t ire ly  

c o n ta in e d  in  th e  ‘m a te r ia l ’ b r a in . T h e  p u r e  m e m o r y  c o e x is t in g  an d  

c o m p o s in g  th e  l iv in g  sell', o c c u p ie s  th e  d u ra t io n  o r  l i fe  o f  th e  m in d . 

N e i th e r ,  s t r ic t ly  sp e a k in g , c o r p o r e a l  n o r  in c o r p o r e a l ,  i t  is  th e  a b so lu te  

m obilité  o f  th e  s e l f  th at c o n s t itu te s  th e  ‘ s u b s ta n c e ’ o f  s e n s ib ility . E v e n  

th o u g h  a p p r e h e n s io n  e x c e e d s  d ie  o b je c t  e n c o u n t e r e d , th e  fa c t  th a t it 

t r a n s fo r m s  o u r  d e s ir e  m e a n s  th a t th e  in d iv id u a l a n d  h is o r  h e r  

e n v ir o n m e n t e v o lv e  in  ta n d e m . B r o a d ly  sp e a k in g  w e  c a n  say  d ia t  f r o m  

w ith in  th e  c o n tin u ity  o f  d u r a t io n , c h a n g e s  in se n s ib ility  p a ra lle l  the 

t r a n s fo r m a t io n  o f  th e  e q u a lly  su b s ta n tia l  e n v ir o n m e n t. M o r e o v e r ,  f r o m  

th is  p e r s p e c t iv e , i t  is  th e  a d d it io n  o l  m e m o r y  th a t d if fe r e n tia te s  the 

s e l f  a n d  th e  w o r ld .

B e c a u se  th e  p a s t  e n d u r e s  w ith in  o u r  p r e s e n t  d is p o s it io n , w e  ca n n o t 

e n c o u n te r  e v e n  th e  sa m e  th in g  tw ic e  w ith o u t  o u r  a p p re h e n s io n  o f  it 

ch a n g in g . E ach  t im e  wre  l is t e n  t o  a  p ie c e  o f  m u s ic ,  fo r  in s ta n c e , wre  

h e a r  i t  d if fe r e n tly . A lth o u g h  a  s o n g  w il l  o c c a s io n a lly  im p r o v e  o r  ‘g r o w  

o n  u s ’ th ro u g h  r e p e t it io n , it u su a lly  a n d  in  t im e  in e v ita b ly  r e su lt s  in 

e ith e r  b o r e d o m  o r ,  in  m an y  c a s e s ,  e x t r e m e  a v e r s io n . A s  m a n y  o f  

to d a y ’s  a d v e r t is in g  c a m p a ig n s  c lea r ly  i l lu s t r a te ,  a lth o u g h  s o m e  m u s ic  

r e q u ir e s  n u m e r o u s  lis te n in g s  t o  b e  fu lly  a p p r e c ia t e d , e n o u g h  r e p e t it io n  

w il l  tu rn  e v e n  th e  fin est in  c la ss ic a l m u s ic  in to  a  c a u se  o f  su f fe r in g . In
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lin e  w ith  th is , i t  i s  d if fe re n c e  arid  re p e t it io n  th a t u lt im a te ly  re m a in  as 

th e  e sse n tia l a t t r ib u te s  o f  d isc e r n m e n t.

P O L I T I C A L  D E S I R E S

A s  B e r g so n  fu r th e r  d e m o n s t r a te s ,  id e a s  su c h  as c h o ic e  an d  f r e e  w ill 

b e t r a y  a n  in h e re n t in c o n s is te n c y , f o r  i f  th e  w ill i s  to  d e te r m in e  a n  a c t , 

th e  m in d  m ust, b e  ‘ a h e a d ’  o f  th e  b o d y ’s  d u r a t io n  (B e r g s o n  1 9 1 9 : 1 8 1 ). 

S in c e  m in d  an d  b o d y  c o e x is t ,  s u b je c t  a n d  o b je c t ,  id e a  a n d  a c t  ca n n o t 

b e  d is t in g u ish e d . In ste a d  o f  d e te r m in in g  th e  fu tu r e , c h o ic e  i s  fu n d a 

m e n ta l ly  r e t r o s p e c t iv e ,  as i t  is o n ly  e v e r  m a d e  a lt e r  a n  a c tio n  is 

‘ c o m p le t e d ’ a n d  it is  o n ly  in  ‘ r e t r o s p e c t 1 th a t th e  m in d  g a in s  a s c e n d 

a n cy  o v e r  th e  b o d y , T h e  id e a  o f  c h o ic e , as M ill d e sc r ib e s  it ,  p r e s u p 

p o s e s  a t  le a s t  tw o  d is t in c t  a n d  e q u a l  p o s s ib i li t ie s  an d  a  m in d  fr e e  to  

d e c id e  b e tw e e n  th e m . H o w 'e v e r , a s  B e rg so n  p o in t s  o u t ,  th e  m in d  

c a n n o t b e  d is t in g u ish e d  fro m  se n s ib ility  an d  d e s i r e ,  an d  n o  d e c is io n  is 

e v e r  fr e e  f r o m  in c lin a t io n . R a th e r  th an  c h o ic e , an  a c t io n  is  i t s e l f  a 

d e c is io n  t o  fo llo w  th e  p u ll o f  d e s ir e  o r  n o t .  O u r  o n ly  a lte rn a t iv e  in 

life  is  e ith e r  to  fo llo w  o u r  d e s ir e s  o r  r e p r e s s  th em .

C o n tr a r y  t o  th is , th e  p re v a ilin g  b e l ie f  i s  th a t s m o k in g , p re g n a n c y , 

se x u a lity , d r u g  u s e ,  c a r e e r ,  p o v e r ty  a n d  u n e m p lo y m e n t  a ie  a ll  p u rsu its  

o n e  fre e ly  c h o o se s .  A t w h at p o in t ,  h o w e v e r , can  w e  sa y  th at w e  c h o se  

o u r  p a th  in l i fe ,  o r  th a t w e  c h o se  t o  b e  a n  a c c o u n ta n t , law ry e r ,  ju n k ie , 

s t r a ig h t , g a y  o r  in to  te c h n o ?  i f  su c h  th in g s  w e r e  tru ly  c h o se n  th e n  w e 

w o u ld  e x p e c t  t o  f in d  a ll  s tr a ig h t p e o p le  t o  h av e  c h o se n  not t o  b e  g ay  

o r  ta k e  d r u g s  a n d  so  o n .  O n  th e  o t h e r  h a n d , it is  b e c a u se  re fle c t iv e  

th o u g h t a n d  se n s ib ility  a r e  q u a lita t iv e ly  d is t in c t  th a t  th e y  a p p e a r  t o  b e  

r e m o v e d  fro m  o n e  a n o th e r . W ith in  th e  c o n tin u ity  in  w h ich  o n e  th in k s 

a n d  a c ts  th e  m in d  is  n o t  o n ly  in se p a r a b le  f r o m  se n s ib ility  a n d  a c tio n

* se p a ra t io n

th a t w o u ld  a l lo w  th e  m in d  t o  d e te r m in e  th e  b o d y  t o  a c t .  T h e  a b s tra c t  

a n d  d e ta c h e d  p e r s p e c t iv e  a s su m e d  b y  th e  l ib e ra l  s u b je c t  is  in e sc ap a b ly  

a l lo y e d  w ith  a ffe c t iv ity , e m o t io n  an d  d e s i r e ,  in fe c t in g  i t s  u n iv e rsa lity  

w ith  d if fe re n c e  a n d  u n d e rm in in g  it s  o b je c t iv ity  w ith  th e  c o n tin u o u s  

p r e se n c e  o f  in c lin a tio n  an ti d e s ir e .

R a th e r  th an  in te n tio n a l, in  th is r e s p e c t ,  th e  c o n tin u ity  o f  th o u g h t 

anti a c t io n  is  ‘ in te n s io n a l ’  -  w h e re  d e s ir e  is  e x p r e s s e d  b y  th e  m u lt i

1 4 7

b u t  e n d u r e s  in  ta n d e m  w ith  th e  w il l ,  p r e c lu d in g  th e  ‘ sp a t ia l



P H I L O S O P H Y  I N  Τ Η -  A C E  C F  S C  E N C E  A N D  C A P I T A L

p lic ity  o l  a ffe c ts  m a n ile s l  w ith in  se n s ib ility . It is  n o t  th a t th o u g h t an d  

a c t io n  d o  n o t c o n ta in  d is t in c t  e le m e n ts ,  b u t  th a t w ith in  c o n tin u ity  th ey  

a re  in sep arab le , fro m  th e  c o n tin u ity  o f  d e s ir e  a n d  a ffe c t iv ity . R a th e r  

d ia n  th e  e n a c tm e n t o f  a  s e r ie s  o i  d is c r e te  a c t io n s , in  th is  s e n s e ,  th e  

p r o c e s s  o l  g e t t in g  o u t  o l  b e d ,  m a k in g  th e  c o f fe e ,  p r e p a r in g  th e  

p o r r id g e ,  e tc .  is  g o v e r n e d  b y  a  c o n tin u o u s  su c c e s s io n  o f  a ffe c tiv e  

s t a t e s .  A s  B e r g so n  w r ite s :

T h e  d u ra t io n  wherein we see ourselves actin g , an d  in  w h ich  i t  is  u se fu l

th a t w e  sh o u ld  s e e  o u r se lv e s ,  is  a  d u r a t io n  w h o se  e le m e n ts  are

d is so c ia te d  a n d  ju x t a p o s e d .  T h e  d u ra t io n  wherein we act  is a  d u ra tio n

w h e re in  o u r  s ta te s  m e l t  in to  e a c h  o t h e r .  (B e r g so n  1 9 9 1 : 1 8 6 )

O n e ’ s o w n  e x p e r ie n c e  w il l  sh o w  d ia t ,  a s id e  f r o m  w h en  r e f le c t in g  on  

p h ilo so p h ic a l  p r o b le m s ,  th e  g r e a te r  p a r t  o f  o u r  l iv e s  u n fo ld  w ith in  th e  

d u ra t io n  'wherein we a c t ’ r a th e r  th an  'see ourselves ac tin g ’ . W e  a r e ,  fo r  

th is  r e a s o n , la rg e ly  u n a w a re  o f  th e  fa c t  th a t  d ie  c o m p o s it io n  o f  o u r  

l iv e s  a n d  o u r  se n s ib ilit ie s  a re  c o n tin u o u s ly  c h a n g in g . T e le v is io n  fo o ta g e  

o f  o u r  r e c e n t  p a s l ,  fo r  e x a m p le , r e v e a ls  h o w  m u c h  o u r  ta s te s  can  

t r a n s fo r m  o v e r  r e la t iv e ly  s h o r t  p e r io d s  o f  t im e . A lth o u g h  so m e w h a t 

a r b it r a r y  t im e - f r a m e s , th e  ‘e ig h t ie s ' ,  's e v e n t ie s ’ a n d  ‘ s ix t ie s ’ , e tc . 

d e m o n s t r a te  n o t  o n ly  a  c o n tin u o u s  c h a n g e  in ta s te  b u t  th e  fa c t  that 

s e n s ib ility  t r a v e r s e s  th e  p o p u la t io n  a s  a  w h o le . T h e  s e v e n t ie s  a r e  a 

c le a r  i l lu s tra t io n  o f  h o w  th e  ‘a c s d ie t ic ’ o f  d ie  a g e  a f fe c te d  e v e ry o n e  — 

as h is to r ic a l  e v id e n c e  n o w  s h o w s , f la re d  t r o u s e r s ,  lo u d  t ie s  an d  

p r o m in e n t  s id e b u r n s  w e r e  th e  n o r m . C o n se q u e n t ly , n o  o n e  c a n  b e  

sa id  to  h a v e  h a d  c o m p le te  c o n tro l  in  ‘c h o o s in g ’ t o  lo o k  th e  w a y  th ey  

d id .

W h a t  h o rr if ie s  m a n y  w h o  lo o k  b a c k  o n  th e  s e v e n t ie s  is  n o t  so  m u c h  

th e  lo o k  o f  w h a t th e y  u s e d  t o  w e a r  b u t  th e  fa c t  th e y  d e s i r e d  to  w e a r  

i t .  A s su c h  e x a m p le s  s h o w , i t  is  m o r e  a c c u ra te  t o  say  th a t  i t  i s  w e  w h o  

a re  w ith in  d e s i r e  a n d  d e s i r e  th a t c h o o se s  u s ,  r a th e r  th a n  th e  o t h e r  w ay  

r o u n d . W h ile  th e  re f le c t iv e  se ll  h a s  s o m e  p o w e r  in  d e c id in g  w h e th e r  

o r  n o t  t o  a c t  u p o n  th e m , i t  i s  n o t  w e  w h o  d e te r m in e  th e  n a tu re  o f  

o u r  lik e s  an il d is l ik e s .  A lth o u g h  m an y  a re  fo r c e d  t o  c h o o se  b e tw e e n  

k e e p in g  u p  a p p e a r a n c e s  o r  ‘c o m in g  o u t ’ , o n e  d o e s  n o t  ‘ c h o o s e ’ t o  b e  

a t t r a c te d  t o  m e m b e r s  o f  o n e ’ s  o w n  s e x .  In  e v e r y  c a s e  w e  ‘ f in d ’
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o u r se lv e s  w ith in  d e s i r e ,  ju s t  as o n e  f in d s  o n e se l f  t o  b e  g a y  o r  s tr a ig h t , 

o r  in  b e tw e e n , o r  in te re s te d  in  s p o r t ,  a r t ,  c o o k in g  o r  a s tro p h y s ic s . 

M o r e o v e r ,  i t  is  d e s ir e  th a t  b in d s  th e  s u b je c t  t o  a c tu a lity . E v e r y  a sp e c t  

o f  ih e  o b je c t iv e  w o r ld  -  fro m  th e  la n g u a g e  a n d  g e s tu r e s  o f  u rb an  

y o u th , th e  c o lo u r  o f  c a r s  o r  b e d - l in e n , to  th e  s t r u c tu r e  o f  th e  u n iv e r se

i.s a c c o m p a n ie d  b y  a  c a te g o r y  o f  d e s ir e .  A n d  a lth o u g h , fo r  e x a m p le , 

o n e  m a y  b e  fo r c e d  t o  d o  th in gs d »a t a r e  o f  n o  in t e r e s t ,  h av e  n o  m e a n s  

o f  re a liz in g  c e r ta in  d e s ir e s  o r  s im p ly  h a v e  a  se n se  o f  so m e th in g  m is s in g , 

it is th e  m u lt ip l ic ity  o f  d e s i r e s ,  in h e re n t t o  th e  d u ra t io n  ‘ w h e re in  w e  

a c t ’ , th a t m a k e  u p  th e  su b s ta n c e  o l  th e  l iv in g  se lf.

A s  th a t w h ic h  e n d u r e s  in  th e  c o n tin u ity  o f  d e s ir e ,  g iv in g  su b s ta n c e  

an d  d ir e c t io n  t o  o u r  lik e s  anti d is lik e s , th e  ‘v ir tu a l ’ m e m o r y  o f  th e  

p a s t  g iv e s  d e p th  t o  th e  d u ra tio n  o f  th o u g h t an d  a c t io n . J u s t  as id e a s  fo r  

th e  c r e a t io n  o f  c u is in e s , fin e  a r t  a n d  m u s ic  e m e r g e  w ith in  se n s ib ility , 

g u id in g  th e  c o m p o s it io n  o f  t a s t e s ,  c o lo u r s  an d  so u n d s , d a ily  life  is 

g o v e r n e d  b y  a  c o n sta n t ly  v a ry in g  m u ltip lic ity ' o f  a ffe c tiv e  in c lin a tio n s  

w h ic h , in  tu r n , d ir e c t  th e  c o n tin u ity  o l  thought, a n d  a c t io n . A nd as 

w ith in  d u ra t io n  o b je c t iv ity  in  g e n e r a l  b e c o m e s  an  in d iv is ib le  c o n tin 

u u m , i t s e lf  in fe c te d  w ith  th e  c o n tin u ity  ol. a ffe c tiv e  v a r ia t io n , o th e r s  

an d  o b je c t s  a r e  tr a n s fo rm e d  in to  m o v e m e n ts  an d  s in g u la r it ie s . W h ich  

is  e q u a lly  th e  c a s e  w ith  th e  o b je c t iv e  s e l f ,  i t s  a c t io n s  an d  id e a s . 

A lth o u g h  th e  c o n te n t  o f  th o u g h t , fo r  e x a m p le ,  a p p e a r s  t o  u n fo ld  a s  a 

s e r ie s  o f  d is c r e te  l in g u is t ic  e le m e n ts , i t  d o e s  so  not. in a  v a c u u m  but 

w ith in  th e  in d iv is ib le  d u ra tio n  o f  se n s ib ility . A n d  a s  w ith in  th e  

c o n tin u ity  o f  d u ra tio n  la n g u a g e  is  in se p a ra b le  f r o m  a ffe c t iv ity , th o u gh t 

i t s e l f  m u s t  b e  s e e n  a s  an  in d iv is ib le  p r o c e s s  w h e re  th e  d is c r e te  u n its  o f  

lan g u a g e  b e c o m e  w h a t B e rg so n  te r m s  ‘p a r t ia l  e x p r e s s io n s ’  o f  a  c o n tin u 

o u s ly  c h a n g in g  c o m p o s it io n .

A s  th e  c h a r a c te r is t ic s  o f  r e p r e se n ta t io n  c o n d it io n  a ll  fa c e ts  o f  th e  

c o m m o d ity , th e n  in  a d d itio n  t o  o b je c t iv e  fo r m , c o m m o d if ic a t io n  can  

b e  s e e n  t o  b r in g  a b o u t  th e  m a te r ia l iz a t io n  o f  c u ltu ra l  d if fe r e n c e s . 

T h ro u g h  th e  p r o c e s s  o f  c o m m o d if ic a t io n , ‘ c u lt u r e s ’ a rc  r c d u c c d  t o  

th e ir  m a te r ia l  e le m e n ts  a n d  p r a c t ic e s  a n d  d iv o r c c d  f r o m  th e  m ilie u  

w ith in  w h ich  th e y  e v o lv e . R a th e r  th an  se r v in g  a s  c a ta ly sts  fo r  m u lt ic u l · 

tu r a l ism , fo r  in s ta n c e , to d a y ’ s  ‘w o r ld  m u s ic ’ , ‘ e th n ic  c u is in e ' an d  

‘ in d ig e n o u s  a r t s ’ t r a n s fo r m  th e ir  c o n te n ts  in to  s ta t ic  r e p r e s e n ta t io n s  o f  

a b s tr a c t  a n d  u n d iffe re n tia te d  W e s te r n  c a te g o r ie s .  W h e re a s  Indian
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c u is in e  H as e v o lv e d  o v e r  th o u sa n d s  o f  y e a r s ,  in te g ra tin g  e n v iro n m e n ta l 

c o n d it io n s , m o d e s  o f  p r a c t ic e ,  r e l ig io u s  b e l ie fs  a n d  c e n tu r ie s  o i 

m ig r a t io n , c o n q u e s t  an d  c o lo n iz a t io n  w ith in  th e  s in g u la r ity  o f  its  

p e o p le ’ s  l iv in g  se n s ib i l i t ie s ,  c o m m e r c ia liz a t io n  h as  r e d u c e d  i t  e ith e r  to 

th e  s te r e o ty p ic a l  c u r ry  o r  r e c ip e s  fo r  c o m b in in g  th e  n e c e s sa ry  sp ic e s . 

A s  a  c o n s e q u c n c c ,  d if fe re n c e  is  f r o z e n  in  m a te r ia l  fo r m . A s  w e  are  

c u r re n tly  w itn e ss in g  w ith  th e  g r o w th  o f  g lo b a l  to u r is m , re p re se n ta t io n  

is  p r o g r e s s iv e ly  ta k in g  d ie  p la c e  of' r e a l i ty .  T h is  e x a c t  t r a n s fo r m a t io n  is 

o c c u r r in g  a c r o s s  th e  s p e c t r u m  o f  c o n te m p o r a r y  c a p ita l is t  e x is te n c e , 

co n fin in g  e v e ry th in g  f r o m  fo o d  to  fa sh io n  a n d  m u s ic  to  h u m an  id e n tity  

itse ll ’ so le ly  t o  i t s  m a te r ia l  c o m p o s it io n .

C o m m o d if ic a t io n  can  b e  s e e n  t o  re d u c e  d if fe re n c e  t o  i t s  lo w e s t  

c o m m o n  d e n o m in a to r . E v e ry th in g , fro m  c u is in e  t o  m u s ic ,  h as  lo s t  all 

‘ s u b s ta n c e ’  in  r c c e n t  y e a r s ,  ju s t  a s  a  h a m b u r g e r  fu lfils  th e  g e n e r a l  

r e q u ir e m e n ts  o f  t a s te ,  m u s ic ,  film  an d  te le v is io n  c o m e  t o  fill the 

v a c u u m  o f  t im e  w ith  r e p e t it io n  fo r  i t s  o w n  sa k e . A s  c o m m o d if ic a t io n  

n e g a te s  th e  d if fe r e n c e  o f  h is to r y , w e  fin d  th a t n o t  o n ly  a e s th e t ic  se n se  

b u t  a ls o  so c ia l  se n s ib i l i t ie s  o f  a ll  k in d s  a r e  in d e c lin e . O n  th e  o n e  h an d , 

th e  c u r re n t  m o v e m e n t  o f  c h a n g e  is  d e s t r o y in g  th e  w is d o m  an d  

d if fe re n c e  th a t g iv e s  c o n tin u ity  t o  c u ltu r e  a n d  c h a n g e . O n  th e  o th e r  

h a n d , th e  ‘d if fe r e n c e ’ o l ’ c u ltu r e  a n d  life  in g e n e r a l  c o n t in u e s  in  th e  

o n g o in g  r e s is ta n c e  a n d  r e lu c ta n c e  o f  c u ltu r e s  to  w h a t H a r r y  C le a v e r  

r e fe r s  t o  a s  th e  ‘ im p o s it io n ’ o f  w o r k  (C le a v e r  1 9 7 9 ) .  W ith  v ir tu a lly  

everyr c u ltu r e  a n d  p e o p le  th a t h as  b e e n  c o lo n iz e d  o r  e n s la v e d  b y  

c a p ita l ,  th e  m e m o r y  o f  th e  p a st  c o n tin u e s  in th e  a ffe c tiv e  d is ta s te  w ith  

th e  c u ltu r a l  v a c u u m  o l  c a p ita l is t  e x i s t e n c e . B e n ea th  th e  ‘a u to n o m y * o i 

s t r u g g le ,  th e r e fo r e ,  i t  is  n o w  p o s s ib le  t o  c o n c e iv e  th e  m u lt ip l ic ity  o f  

d if fe re n c e  an d  th e  d u r a t io n  o t  c u ltu re .

A s  c a p ita l  a n d  sc ie n c e  c o n tin u e  th e  g e n e r a l  te n d e n c y  to w a r d s  tu rn in g  

o u r se lv e s  a n d  th e  g lo b e  in to  a n  in te g r a te d  a n d  se l l- g o v e rn in g  m e c h a n 

is m , th e  m o d e r n  s u b je c t  is  b e c o m in g  in c re a sin g ly  in d iv id u a te d . W ith  

te le v is io n , th e  te le p h o n e  a n d  th e  In te rn e t , p r iv a te  c a r  an d  h o m e  and 

in d iv id u a l w o r k  c o n tr a c t ,  th e  in d iv id u a l is  b e c o m in g  a  w o r ld  u n to  

h im se lf . N o t  o n ly  is  th e  in d iv id u a l d is ta n c e d  f r o m  o th e r s  b y  te c h n o lo g y , 

but. h e  o r  sh e  is  d e n ie d  an y th in g  o t h e r  th an  ‘q u a n tita t iv e ’  r e la t io n s  w ith  

a ll  b u t  a n  in c r e a s in g  fe w  b y  th e  u b iq u ity  o f  th e  m o n e ta r y  e x c h a n g e
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re la t io n . T h e  m o r e  e v e ry th in g  b e c o m e s  c o m  m o d if ie d  an d  in d iv id u a te d , 

th e  m o r e  ‘c u lt u r e ’ an d  a e s th e t ic  r e la t io n s  in g e n e r a l  a re  d e p r iv e d  o l 

c o n tin u ity  a n d  s u b s ta n c e . I t  is  n o t  s u r p r is in g , th e r e fo r e ,  t o  find  

c a p it a l ism  m o s t  a d v a n c e d  in th e  n e w  c o lo n ie s , w h ich  a r e ,  to  v ary in g  

d e g r e e s

W ith  th e  c o n q u e s t  o f  th e  in d ig e n o u s  p o p u la t io n , th e  c o lo n iz e r s  w e r e  

f r e e  t o  e x p lo it  th e  r e s o u r c e s  a n d  in d u str ia l  m a te r ia l  o f  th e ir  r e sp e c tiv e  

c o n tin e n ts .

A lth o u g h  fo r  th e  m o s t  p a r t  le s s  b r u ta l ,  th e  s p r e a d  o f  fr e e  e n te rp r ise  

a n d  e x p lo ita t io n  is  an  o n g o in g  p r o c e s s .  W ith  th e  g lo b a l  e n fo r c e m e n t  

o f  f r e e  m a rk e t  p o l ic ie s  an d  d e r e g u la t io n , sc ie n c e , c a p ita l ism  and 

d e m o c r a c y  a re  a d v a n c in g  th e  u n ifie d  h u m a n  m a c h in e  t o  a ll  c o m e r s  o f  

th e  g lo b e . G iv e n  th e  e n o r m o u s  p o te n t ia l  b e n e fit s  th a t c o m e  w ith  

c a p ita l  an d  th e  g e n e r a l  w illin g n e ss  t o  a c c e p t  m a te r ia l  w e a lth , c a p ita lism  

h a s  fo r  th e  g r e a te r  p a r t  s p r e a d  r e la t iv e ly  u n h in d e re d . In  th e  p r o c e s s ,  

h o w e v e r , w e  n o w  find  th a t c u ltu r e  a s  m u c h  a s  n a tu re  is  c o m in g  u n d e r  

th re a t . B e c a u se  c u ltu r e  r e s id e s  n o t o n ly  in  th e  m a te r ia l  e le m e n ts  and 

p r a c t ic e s  o f  i t s  p e o p le s  b u t  in th e  m o v e m e n t  of c u ltu ra l sen sib ility  

i t se lf ,  c o m m o d if ic a t io n  a n d  in d iv id u a t io n  h a v e  th e  e f fe c t  o f  e lid in g  

c u ltu r a l  c o n tin u ity  an d  p r a c t ic e .  T h e  p u r e ly  m ate r ia l an d  m ec h an istic  

n a tu re  o f  c a p ita l ism  m e a n s  th a t i t  is  in tr in sic a lly  a n tith e tic a l t o  c u ltu ra l  

d if fe re n c e .

A s  an y  fo rm  o f  c u ltu ra l p r a c t ic e ,  a s  m u c h  a s  s o -c a l le d  s ta te  

c o m m u n ism , c a n n o t b e c o m e  c a p ita l is t  w ith o u t  b e c o m in g  o t h e r  th an  

it se lf ,  an e v e r  in c r e a s in g  a n ta g o n ism  is  g r o w in g  b e tw e e n  th o se  w h o  

w ish  t o  d e fe n d  th e ir  c u ltu re s  a n d  th e  p o w e r - b r o k e r s  o f  c a p ita l is t  

e x p a n s io n . T h e  sad  t r u th , h o w e v e r , is  th a t c a p ita l ism  w ill e v e n tu a lly  

b r e a k  d o w n  an y  o b s ta c le  t o  i t s e l f ,  i f  n o t  b y  b lo w in g  it u p  then, tu rn in g  

it in to  a  so u r c e  o f  r e v e n u e : fo r  e x a m p le ,  to u r ism  an d  c h e a p  la b o u r .

T h e  in e v ita b le  d e m is e  o f  p o lit ic a l  o p p o s i t io n  to ,  a s  w e l l  as c u ltu ra l 

p r o d u c t io n  w ith in , c a p ita l  is  b e s t  i l lu s t r a te d  b y  th e  s o -c a l le d  e r a  o f  

p o s tm o d e r n ity . T h e  a d v e n t o f  th e  p o s tm o d e r n  e ffe c tiv e ly  m e a n s  th e  

d is so lu t io n  o f  e v e n · c iv il ri 

g r o w n  o u t  o f  th e  W e s t .  A lth o u g h  th e  s ta te  w e n t  t o  g r e a t  le n g th s  to 

e f fe c t  su c h  a  go a l

th e  W e s t  h as  b e e n  th e  c o m b in e d  fo r c e s  o f  in d iv id u a t io n  an d  c o m m o d 

if ic a tio n . O n c e  m o n e y  b e c a m e  th e  d o m in a t in g  p r in c ip le  o f  th e  a r t
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, th e  m a in  c a u se  o f  th e  d e m ise  o f  p o lit ic s  a n d  a r t  in

g h ts , p o lit ic a l  an d  a r t is t ic  m o v e m e n t  t o  h av e
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m a r k e t ,  o n e  h a d  t o  c o m p e te  t o  .su rv ive  an ti w ith  th e  d e a th  o f  a ll an d  

e v e ry  ‘m o v e m e n t ’ th e  h is to r y  o f  a r t  b e c a m e  o p e n  t o  r e p r o d u c t io n . 

S im ila r ly , o n  th e  p o lit ic a l  f r o n t , th e  n e w  e c o n o m ic  r e a l ity  m e a n t  th at 

g e t t in g  a jo b  an d  sta y in g  a flo a t w a s  e n o u g h  o f  a  b a t t le  fo r  any 

in d iv id u a l.

A lth o u g h  c a p ita lism  is  o n ly  th e  e c o n o m ic  a sp e c t  o i  th e  b ro a d  

te n d e n c y  th a t i s  t r a n s fo r m in g  th e  g lo b e ,  a n d  w ith in  th is te n d e n c y  e v e ry  

a sp e c t  o t  m a te r ia l  n e e d  is  b e in g  a d d r e s se d  in  s o m e  w a y , th e  o n e  th in g  

th a t c a n n o t  b e  sa t is fie d  is th e  n a tu re  o f  d e s i r e .  W ith  th e  e lis io n  o f  th e  

s u b s ta n c e  o f  c u ltu r a l  an d  a e s th e t ic  d if fe re n c e  i t  a p p e a r s  w e  a r e  a lso  

lo s in g  th e  su b s ta n c e  o f  o u r  se n s ib ilit ie s . S e n s ib ility , in  th is  s e n s e , is  

w h a t in te g r a te s  u s  w ith  th e  m o v e m e n t  o f  m a te r ia l  c h a n g e , and 

c o o r d in a te s  o u r  a c t io n s  a n d  r e a c t io n s  w ith  o th e r s  a n d  d if fe r e n tia te s  o u r  

m a te r ia l  e n v iro n m e n t. W ith in  c a p ita l ism , h o w e v e r , s e n s ib ility  is  d e v o id  

o f  su b s ta n c e . A s  a  c o n se q u e n c e , t im e  n e e d s  t o  b e  c o n sta n tly  filled  w ith  

th e  p r e s s u r e s  o f  w o r k  a n d  life  as w ell an ti e n te r ta in e d  b y  th e  n ev e r-  

e n d in g  n a rra t iv e s  o f  f i lm  a n d  te le v is io n .

It is b e c o m in g  a p p a re n t  th at fo r  an e v e r  in c re a s in g  n u m b e r  o f  

p e o p le ,  w o r k  a n d  e n te r ta in m e n t  a re  n o t  e n o u g h  to  fill th e  v a c u u m  o f  

e x is te n c e . T h e  fa s te s t  g r o w in g  a fflic t io n s  to d a y  a re  b o r e d o m  an d  

d e p r e s s io n . W h ile  o n e  e x p r e s s e s  p o s it iv e ly  th e  d e s ir e  fo r  so m e th in g  

m o r e ,  th e  o t h e r  i s  a  c le a r  s ta te m e n t  o n  h o w  lac k in g  in su b s ta n c e  

c o n te m p o r a r y  life  h as  b e c o m e . In o n e  s e n s e , a s  d u ra t io n  i s  b e in g  

s t r ip p e d  o f  s u b s ta n c e , t im e  it se ll  i s  b e c o m in g  a  p r o b le m  — n o t  f o r  th e  

u n d e r sta n d in g  b u t  fo r  se n s ib ility . T h e  p r e v a le n c e  o f  b o r e d o m  to d a y  

c le a r ly  in d ic a te s  th a t g iv in g  su b s ta n c e  t o  t im e  is  p o s s ib ly  o f  g r e a te r  

im p o r ta n c e  th an  h av in g  e v e ry th in g  o n e  n e e d s .

D e p r e s s io n ,  o n  th e  o th e r  h a n d , i s  th e  d is e a s e  o f  c a p ita l ism . It i s  th e  

p u r e  e x p r e s s io n  o f  d e s ire  w ith o u t  su b s ta n c e  a n d  se n s ib ility  w ith  n o  

p o te n t ia l .  R e lig io n  an d  sp ir itu a lity  h a v e  b e c o m e  s o  d e v o id  o f  su b s ta n c e  

th ey  o n ly  r e so n a te  th e  v a c u u m . S c ie n c e  i s  c o n sta n t ly  p r o d u c in g  

c h e m ic a l so lu t io n s  a n d  th e ra p y  h as  tu r n e d  th e  n e e d  f o r  fr ie n d sh ip  in to  

a  so u r c e  o f  p ro fit .

T h e  p r im a r y  m e a n s  th ro u g h  w h ich  se n s ib ility  m a n a g e s  to  a c q u ire  

su b s ta n c e  is  th r o u g h  d r u g s .  T h e  ra p id  r is e  in  le v e ls  o f  a d d ic t io n  can  b e  

s e e n  as a m e a n s  o f  e sc a p in g  a  life  o f  m e c h a n ic a l  r e p e t it io n . T h e  m ass iv e  

r is e  in  c o c a in e  a n d  h e ro in  u s e  in  th e  p a s t  d e c a d e s  r e p r e s e n ts  n o th in g
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le s s  th an  th e  d e s ir e  t o  g iv e  ‘ s u b s ta n c e ’ t o  se n s ib ility . D r u g s ,  in  tliis 

s e n se  a re  a  m e a n s  o f  su rv iv a l lo r  an in c re a s in g  n u m b e r . T h e  n a tu re  o f  

a e s th e t ic s  an ti d if fe re n c e  i t s e l f  te lls  us th a t d r u g  a d d ic t io n  is n o t  a  cu re  

b u t  a  s to p g a p . A n d , ju s t  as th e  w a r  o n  t e r r o r  i s  th e  m e a n s  w h e re b y  

c a p ita l is t  o r d e r  is ab le  t o  c o m b a t  an y  a n d  a ll  e x te r n a l  d il ie r e n c e s ,  the 

w a r  o n  d r u g s  is  th e  m e a n s  b y  w h ic h  o r d e r  is  m a in ta in e d  f r o m  w ith in . 

S a n c t io n e d  b y  th e  g r o u n d le s s  c h a rg e  o f  c r im in a lity , m illio n s  u p o n  

m illio n s  o f  ‘m in o r i t ie s ’ , fo r  in s ta n c e , a r e  b e in g  im p r iso n e d  an d  d e n ie d  

c u ltu r a l  a n d  p o lit ic a l  p o w e r .

T h e  p r im a ry  fau lt o f  th e  c u r re n t  m o v e m e n t  o f  th in g *  is  th at h um an  

o r d e r  is  ju s t  a s  in c o m m e n su ra te  w ith  th e  n a tu re  o f  h u m an  d e s ir e  a s  it 

is w ith  ih e  o r d e r  o l  n a tu re . Ju s t  a s  s tr a ig h t lin es a n d  m e c h a n ic a l o r d e r  

c o n tr a s t  w ith  th e  c o m p o s it io n  o f  n a tu re  an d  a  ta c e  l ift  d o e s n ’ t q u ite  

m atch  th e  n a tu ra l c o m p o s it io n  o f  th e  fa c e , so  i t  is th at m a te r ia l  so c ie ty  

d o e s n 't  fit writh  th e  c o m p o s it io n  o f  c h a n g e . N a t u r e ,  h o w e v e r , d o e s  n o t 

m e a n  u n to u c h e d , it s ig n ifie s  th e  lo g ic  o f  ch an ge  a n d  c o n tin u ity . 

C u ltu r e , a ls o ,  d o e s  n o t m ean  w a y s  a n d  p e o p le s  o f  th e  p a st  b u t the 

im p lic a t io n  o f  th e  p a s t  w ith in  th e  d e s ire s  an d  p r a c t ic e s  o f  th e  p r e s e n t .  

I f  w e  a re  to  c h a n g e  th e  d ir e c t io n  o f  th in g s , th is w il l  n o t  b e  ac h ie v e d  

s o le ly  th ro u g h  d ir e c t  o p p o s it io n  t o  e ith e r  c a p ita l ism  o r  sc ie n c e  b u t  by 

w o r k in g  o u t  h o w  w e  can  a v o id  m a k in g  e c o n o m ic s  a n d  o u r  k n o w le d g e  

o f  th e  m a te r ia l  w o r ld  e n d s  in th e m se lv e s .

h i  th is  r e g a r d ,  th e  lo g ic  o i  a e s th e t ic  d if fe re n c e  p r o v id e s  th e  b a s is  o f  

a tru ly  ‘e v o lu t io n a r y ’ e th ic s , fo r  it r e p r e s e n ts  c o n tin u ity  th rou gh  

ch an ge  an d  d il fe r e n c e  in  i t s e lf  r a th e r  th an  f r o m  o th e r s . I f  wre  a r e  to  

ch an ge  th e  n a tu re  o f  e x is te n c e , h o w e v e r , it. w ill n o t  b e  th ro u g h  so m e  

p r o le ta r ia t  r e v o lu t io n , b u t  o n ly  th r o u g h  th e  re v a lu a t io n  o f  th o u g h t an d  

v a lu e s . I f  w e  a r e  t o  e s c a p e  th e  m o v e m e n t  o f  c a p ita lism  a n d  the 

d e s t r u c t io n  o f  a e s th e t ic , c u ltu r a l  a n d  e n v iro n m e n ta l  r e la t io n s , th e n  w e  

m u s t  g iv e  v a lu e  to  th e  u n q u a n tifia b le  q u a li t ie s  th a t g iv e  su b s ta n c e  an d  

c o n tin u ity  t o  c u ltu ra l  d if fe re n c e  an d  se n s ib ility . T h e  a im  o f  an y  lu tu re  

p o l it ic s  m u s t  n o t  b e  t o  o p p o s e  c a p ita l ,  sc ie n c e  o r  d e m o c r a c y  b u t  to  

m a k e  c u ltu r e  n o t c o m m o d it ie s  th e  b a s is  o l  d if fe r e n c e , su b s ta n c e  n o t 

m a t te r  th e  b a s is  o f  p r a c t ic e  a n d  d e s ir e  n o t c h o ic e  th e  b a s is  o t  e th ics  

an d  p o lit ic s .

In D e le u / .e ’ s w o r d s , th e  e q u a t io n  o l d if le r e n c e  a n d  re p e t it io n  fo rm s  

th e  fo u n d a tio n , n o t  o n ly  o f  a e s th e t ic  p r o d u c t io n  b u t  o f  e th ic s . ’H ie
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p r o d u c t iv e  re la t io n s  o r  c o m m o n  n o tio n s  tra n sc e n d in g  s u b je c t  and 

o b je c t  a re  w h a t  u lt im a te ly  d is t in g u ish  d ie  e th ic s  o f  d e s ir e  f r o m  lib e ra l 

f r e e d o m . It i s  b y  c r e a t in g  d if fe r e n c e s  in w h at w e  a r e  a t t r a c te d  t o ,  o r  

p a r t  o f , th a t w e  m a in ta in  th e  su b s ta n c e  o f  c u ltu r e  a n d  g iv e  m o m e n tu m  

t o  m o v e m e n t . A n d  i t  is  th ro u g h  d e s ir e  th at w e  r e sp o n d  t o  th e  o n g o in g  

p r o b le m s  p o se d  b y  life  an d  c h a n g e . A e s th e t ic s  a n d  e th ic s , in th is  s e n se , 

sh a re  th e  sa m e  lo g ic ,  a s  th e ir  v a lu e  d e r iv e s  f r o m  th e  d e g r e e  t o  w h ich  

d if fe r e n t  r e sp o n s e s  t o  th e  p r o b le m  o f  r e p e t it io n  m ain ta in  th e  c o n tin u ity  

o f  th a t w h ic h  d if fe r e n tia te s  r e p e t it io n  itse lf .

W ith  th e  c u r re n t  c a p ita l is t  so c ia l o r d e r  an d  th e  p a th o lo g iz a t io n  o f  

an y  t i lin g  th a t c o n flic ts  w ith  i t s  r o u t in e , w e  fin d  th e  p r o b le m s  o f  

e x is te n c e  c o n tin u a lly  p u sh e d  to  th e  m a rg in  a n d  c o n fin e d . A lth o u g h  all 

‘d e s i r e s ' a r e  o b v io u s ly  n o t  e th ic a l ,  so lv in g  l i f e 's  p r o b le m s  th ro u g h  th e  

la w  a lo n e  le a d s  o n ly  t o  th e  in e v ita b le  r e p e t it io n  o f  t r a n s g r e s s io n . O n  

th e  o n e  h a n d , th e  law  r e q u ir e s  tr a n sg e ss io n  in o r d e r  t o  fu n c t io n . O n  

th e  o t h e r ,  r e p r e s s io n  tu r n s  t r a n sg r e s s io n  i t s e l f  in t o  d ie  b a s is  o f  d e s ir e .  

W h ile  th e  la w , as w ith  m o n e y  a n d  s c ie n c e , w il l  a lw a y s  h av e  a  fu n c tio n , 

as a b u se s  o f  p o w e r  w il l  u n d o u b te d ly  r e m a in , i t  is  o n ly  b y , p a r a d o x 

ic a l ly , g iv in g  f r e e d o m  t o  d e s ir e  th a t w e  w ill b e  a b le  t o  f in d  so lu t io n s  

to  p r o b le m s  th a t d e s ir e  i t s e l f  m a n ife s t s .

A s  B e r g so n  h a s  su g g e s te d , i t  i s  u p  t o  p h ilo so p h y  t o  ‘ r e v e r s e  th e  

h ab its  o t  th o u g h t ’ . T h is ,  h o w e v e r , is  m o r e  th an  s im p ly  a  p r o b le m  o f  

e p is te m o lo g y , fo r  th e  h ab its  o f  th o u g h t a r e  r e sp o n s ib le  fo r  th e  c u r re n t  

s ta te  o f  t ilin g s . T h is  ‘ r e v e r sa l·  d o e s  n o t  r e q u ir e  th e  r e v iv a l  o f  sp e c if ic  

c u ltu r a l  q u e s t io n s  o r  a  re tu rn  t o  ‘n a tu r e ’ , b u t  r a th e r  g iv in g  life  to  

th o u g h t . T ra d it io n a l  p r a c t ic e s ,  a r t is t ic  m o v e m e n ts  a n d  ‘ n a tu r e ’ in  th is 

r e s p e c t  d o  n o t  so  m u c h  c o n s t itu te  o b je c t s  a s  m o d e s  o l  a  p ro d u c tiv e  

an d  d if fe re n tia l  lo g ic .  In  th is  s e n se , i f  w e  a r e  t o  a v o id  e x p e n d in g  o u r  

e n v ir o n m e n t, w e  m u s t  sh ift  th e  b a s is  o f  p ra c t ic e  f r o m  m a t te r  to  

su b s ta n c e , r a th e r  th an  r e tu r n  t o  p r e - in d u s tr ia l  t im e s .  S im ila r ly , i f  w e  

a re  t o  e s c a p e  th e  c u r re n t  d e c lin e  in to  in e p titu d e  a n d  b an a lity  w e  m u st  

m a k e  a e s th e t ic  d if fe re n c e  th e  b a s is  o f  v a lu e  r a th e r  th an  m ec h an ic a l 

re p e t it io n .
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