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PREFACE

T h is  b o o k  h a s  th e  a im  o f  p r o v id in g  a n  in te l lig ib le  in te r p r e ta tio n  o f  th e  

v ie w s  e x p r e s s e d  b y  S t . T h o m a s  A q u in a s  in  h is  De Principiis Naturae a n d  in  

h is De Mixtione Elementorum. T o g e th e r , th e s e tw o  b r ie f w o r k s o f fe r a  

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

n a tu r e  o f  p h y s ic a l th in g s , in  t e r m s  o f  a  th e o r y  w h ic h  c o m b in e s  c o m p o s it io n  

o u t  o f  m a tte r  a n d  fo r m  w ith  c o m p o s it io n  o u t  o f  e le m e n ts .

A n  in te r p r e ta t io n  is a n  a t te m p t to  b r in g  o u t th e  m e a n in g  o f  a  w o r k  b y  

e n te r in g  in to  i t in  a  s y m p a th e t ic  w a y , i .e . , b y  t r y in g  h a r d  to  u n d e r s ta n d  w h a t  

th e  a u th o r  o f  th e  w o r k  is  s a y in g . A n d  th is , to  m e , m e a n s  a t  le a s t 1 ) t r y in g  to  

m a k e  a s  c le a r  a s  p o s s ib le  th e  s e n s e  o f  th e  c la im s  b e in g  m a d e  b y  th e  a u th o r , 

a n d 2 ) a r g u in g  a s  c o n v in c in g ly  a s  p o ss ib le  e ith e r  fo r  th e m  o r  a g a in s t th e m , 

a s  e a c h  o f  th e m  m a y  r e q u ir e .

A n  in te r p r e ta t io n  is  in te l lig ib le  i f  i t 1 ) s q u a r e s  w ith  th e  o b s e r v e d  fa c ts , 

i .e . , w ith  w h a t is  g iv e n  in  s e n s e  o b s e r v a t io n  a n d  in  in tr o s p e c t io n , 2 ) is f r e e  

o f in te r n a l in c o n s is t e n c ie s , i .e . , p r e s e r v e s  th e  in te r -c o n n e c t io n s a m o n g  id e a s  

a s  g iv e n  in  a n a ly s is , a n d 3 ) is  in  p r in c ip le  c a p a b le  o f  c o p in g  w ith  o b je c t io n s , 

a n d  w ith  o th e r  in te r p r e ta t io n s , th e r e b y  i llu m in a t in g  i ts  o w n  p o s it io n s .

x v



T h e  a im  o f  th is  b o o k  is  n o t a  s c h o la r ly  o n e . T h e r e  w ill b e  n o  a t te m p t , 

th e r e fo r e , to  ta k e  in to  a c c o u n t th e  c o u n t le s s th in g s w h ic h  c o u n t le s s p e o p le  

h a v e  h a d  to  s a y  a b o u t A q u in a s o n  m a tte r  a n d  fo r m  a n d  th e  e le m e n ts . N o r  

w ill th e r e b e a n y  a t te m p t to  p u r s u e in  fo o tn o te s , o r in  a p p e n d ic e s , o r  

e ls e w h e r e , th e  g e n e r a lly  u n in te r e s t in g , a n d  o n ly  r e m o te ly  ( i f a t a ll) r e le v a n t , 

a s id e s  w h ic h  a r e  to o  o f te n  p u r s u e d , a n d  in  o v e r w h e lm in g  d e ta i l , in b o o k s o f 

a  s c h o la r ly  s o r t .

T h e  a im  o f  th is  b o o k , s im p ly  p u t, is  to  d o  s o m e  p h ilo so p h y  w h ic h  is  a s  

g e n u in e  a n d  a s  s tr a ig h t fo r w a r d  a n d  a s  u n e n c u m b e r e d  a s  p o ss ib le , u s in g  th e  

w o r d s  o f  A q u in a s  a s  a  p o in t  o f  d e p a r tu r e .

T h e  t r a n s la t io n  o f  th e  De Principiis Naturae w a s m a d e  f r o m  th e  c r it ic a l 

t e x t o f J o h n  J . P a u s o n ; 1 c o m p a r iso n s w e r e m a d e w ith th e c r it ic a l e d it io n  

o f B a s il M . M a ttin g ly ,2 a n d  w ith  th e t e x t o f th e L e o n in e e d it io n .3  4 T h e  

t r a n s la t io n  o f th e  De Mixtione Elementorum w a s  m a d e  f r o m  th e  t e x t a s  i t 

a p p e a r s in  S p ia z z i's Opuscula Philosophical th is  to o  w a s  c o m p a r e d  w ith  th e  

t e x t  o f  th e  L e o n in e  e d it io n .5 I h a v e  t r ie d  th r o u g h o u t ,  b o th  in  t r a n s la t in g  a n d  

in  in te r p r e t in g , to  u s e  o r d in a r y  a n d  u n d e r s ta n d a b le E n g lis h , a n d  s t il l k e e p  

th e  p h ilo s o p h ic a l m e s sa g e  in ta c t .

1  Saint Thomas Aquinas, De Principiis Naturae. In tro d u c tio n  a n d  C r it ic a l T e x t b y  J o h n  J . 

P a u s o n . T e x tu s  P h ilo s o p h ic i  F rib u rg e n s e s , 2 . F r ib o u rg : S o d e te  P h ilo s o p h iq u e , 1 9 5 0 .

2 B a s il M . M a tt in g ly , O .S .B . De Principiis Naturae of St. Thomas Aquinas. C r it ic a l 

E d itio n . N o tre  D a m e , In d ia n a : U n iv e rs ity  o f  N o tre  D a m e . D o c to ra l D is s e r*a t io n , 1 9 5 7 .

3  De Principiis Naturae, ad fratrein Sylvestrum; L e o n in e  e d it io n , v o l. 4 3 , p p . 3 9 -4 7 .

4  D iv i T h o m a e  A q u in a t is , D o c to r is  A n g e lic i, Opuscula Philosophica. C u ra  e t S tu d io  

p . F r R a y m u n d i M . S p ia z z i, O .P . R o m a e : M a rie tt i, 1 9 5 4 : De Mixtione Elementorum ad 

Magistrum Philippum, p p . 1 5 5 -1 5 6 .

5  De Mixtione Elementorum, ad magistrum Philippum de Castro Caeli; L e o n in e  e d it io n , 

v o l- 4 3 , p p . 1 1 5 -1 5 7 .

B e c a u s e th e  De Principiis Naturae (D P N ) w a s a  v e r y  e a r ly  w o r k  o f 

A q u in a s  (a r o u n d  1 2 5 2  o r  1 2 5 3 ) a n d  th e  De Mixtione Elementorum (D M E ) a  
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c o n s id e r a b ly  la te r  o n e  (1 2 7 3 ) , a n d  b e c a u s e  th e  D M E  a d d s  to  w h a t  th e  D P N  s a y s  

a b o u t th e  e le m e n ts , o n e  s h o u ld  p e r h a p s  r e a d  a n d  s tu d y  th e  D P N  b e fo r e  th e  

D M E . A n d th a t is w h y th e  D P N  is f ir s t in th e a r r a n g e m e n t o f th is  

b o o k , in P A R T  O N E , fo llo w e d  b y th e D M E , in  P A R T  T W O ; a lth o u g h  m y  

t r a n s la t io n , a n d  in te r p r e ta t io n , o f th e  D M E  w a s  a c tu a lly  d o n e  b e fo r e  th a t o f  

th e  D P N . M y  h o p e  is  th a t  th is  w ill h a v e  n o  u n d e s ir a b le  e f fe c t s  o n  th o s e  w h o  

r e a d  th is  b o o k  a s  a r r a n g e d .

P A R T  T H R E E  r e f le c ts  o n  w h a t  A q u in a s  h a s  to  s a y  a b o u t  m a tte r  a n d  fo r m  

a n d  th e  e le m e n ts , h e r e  a n d  th e r e  th r o u g h o u t h is  m a n y  w o r k s , a n d  in  v a r io u s  

c o n te x t s . T h is  th ir d  p a r t  a t te m p ts  to  d o  a t  le a s t  th e  fo l lo w in g : 1 ) to  m a k e  a s  

c le a r  a s  p o s s ib le  h o w , a c c o r d in g  to  A q u in a s , th e s e  tw o  k in d s  o f  c o m p o s it io n , 

i .e . , c o m p o s it io n  o u t o f  m a tte r  a n d  fo r m  a n d  c o m p o s it io n  o u t o f e le m e n ts ,  

a r e  r e la te d  to  o n e  a n o th e r  a n d  to  th e  p h y s ic a l s u b s ta n c e s  in  w h ic h  th e y  a r e  

fo u n d , a n d 2 ) to  s e e  w h e th e r  w h a t  h e  s a y s  c a n  b e  a c c e p te d , i .e . , to  a r g u e  fo r  

o r  a g a in s t h is  c la im s  a n d  a r g u m e n ts , a s  e a c h  o f  th e m  m a y  r e q u ir e .

P A R T  F O U R  lo o k s  a t  a  m ix  o f  th in g s  f r o m  v a r io u s  s o u r c e s , in  a n  a t te m p t  

to  m a k e  c le a r e r , to  th e  e x te n t th a t i t c a n , b o th  w h a t  Aquinas th o u g h t a b o u t  

th e  e le m e n ts  a n d  w h a t  we today th in k  a b o u t th e m : a b o u t th e  d e f in it io n  o f  

" e le m e n t , ” a b o u t th e  th in g s th a t a r e l is t e d  a s e le m e n ts , a b o u t th e  c a u s a l 

r o le ( s ) o f th e e le m e n ts , a b o u t th e d is t in c t iv e  p r o p e r t ie s o f e a c h  o f th e  

e le m e n ts , a b o u t h o w  v a r io u s e le m e n ts c o m b in e  to  fo r m  c o m p le x  b o d ie s  

(m ix e d  b o d ie s , in  th e  la n g u a n g e  o f  A q u in a s ) , a b o u t  w h a te v e r  e ls e  s u g g e s t s  

i t s e lf  a s  im p o r ta n t . T h e  id e a  is  th a t th e s e  tw o  v ie w s , i .e . , 1 ) th a t  o f  A q u in a s  

a n d 2 ) th a t o f p e o p le  to d a y , m ig h t w e ll , b y  a p p r o p r ia te  c o m p a r is o n s  a n d  

c o n tr a s t s , s h e d  s o m e  h e lp fu l a n d  w e lc o m e  l ig h t  o n  o n e  a n o th e r .
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P A R T O N E

D E  P R I N C I P I I S  N A T U R A E





D e  P r in c ip i is  N a tu r a e 1

1 T h e  t it le  o f th is  w o rk  c o u ld  ju s t a s  w e ll h a v e  b e e n  De Principiis Generationis or De 

Principiis Rerum Naturalium. See b e lo w  p p . 1 1 -1 4 , th e  s e c tio n  e n tit le d , T h e  m e a n in g  o f  

" n a tu re ”  in  th e  t it le : D e  Principiis Naturae, e s p e c ia lly p . 1 4 .

C h a p te r  o n e

G e n e r a t io n  a n d  c o r r u p tio n

I n  c h a p te r  o n e , A q u in a s  ta lk s  a b o u t  m a n y  th in g s : a b o u t  w h a t  c a n  e x is t , 

a n d  w h a t  d o e s  e x is t ; a b o u t  w h a t  is  s im p ly  (o r  p e r io d ) , a n d  w h a t  is  s o m e th in g  

o r o th e r ; a b o u t m a tte r a n d  fo r m ; a b o u t p r im e  m a tte r  a n d  s u b je c t ; a b o u t  

g e n e r a t io n  a n d  c o r r u p t io n , b o th  s u b s ta n t ia l a n d  a c c id e n ta l; a b o u t fo r m , b o th  

s u b s ta n tia l a n d a c c id e n ta l; a b o u t p r iv a t io n ; a b o u t a r t a n d n a tu r e . H is  

c o m m e n ts s e e m  to  b e  a im e d  a t m a k in g  c le a r  h o w  to  th in k  a n d  ta lk  a b o u t  

c h a n g e — in  p a r t ic u la r  a b o u t c h a n g e  in  th e  n a tu r a l w o r ld . T h in k  a n d  ta lk  

a b o u t  i t  th is  w a y ,  h e  s e e m s  to  b e  s a y in g ,  b e c a u s e  th is  is  th e  w a y  i t  is .

B e in g : p o te n t ia l  a n d  a c tu a l; s u b s ta n tia l  a n d  a c c id e n ta l

1 .  N o ta  q u o d  q u o d d a m  p o te s t  e s s e  l ic e t  n o n  s it , q u o d d a m  v e r o  
e s t . I llu d  q u o d  p o te s t  e s s e , d ic itu r  p o te n t ia  e s s e ; i l lu d  q u o d  ia m  
e s t , d ic itu r  e s s e  a c tu . S e d  d u p le x  e s t  e s s e : s c i lic e t  e s s e  e s s e n t ia le  
s iv e s u b s ta n t ia le r e i , u t h o m in e m  e s s e , e t h o c e s t e s s e  
s im p lic it e r ;  e s t  a liu d  e s s e  a c c id e n ta le ,  u t  h o m in e m  e s s e  a lb u m ,  e t  

h o c  e s t  e s s e  a liq u id .

T a k e n o te  th a t s o m e th in g s c a n  e x is t , th o u g h  th e y  d o  n o t , 
w h e r e a s o th e r s  d o  in d e e d  e x is t .  T h o s e  w h ic h  c a n  e x is t  a r e  s a id  to  
b e  p o te n t ia lly . T h o s e  w h ic h  a lr e a d y  d o  e x is t a r e  s a id  to  b e  
a c tu a lly . A n d  th is  in  tw o  w a y s . T h e r e  is  f ir s t  th e  e s s e n t ia l o r  
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s u b s ta n t ia l e x is te n c e  o f  a  th in g ,  a s  fo r  a  m a n  to  b e ;  a n d  th is  is  to  
b e  s im p ly . T h e r e is s e c o n d ly  a c c id e n ta l e x is te n c e , a s  fo r  a  m a n  
to  b e  w h ite ;  a n d  th is  is  to  b e  s o m e th in g  o r  o th e r .

I n i. , h e o b s e r v e s th a t s o m e th in g s c a n e x is t , th o u g h th e y d o n o t ;  

a n d  th e se  a r e  s a id  to  b e  p o te n t ia l ly . O th e r s  th in g s  d o  e x is t ; a n d th e s e a r e  

s a id  to  b e  a c tu a lly . W h a t is th e p o in t o f th e s e  r e m a r k s ?  o n e  m ig h t a s k . 

A r e n 't th e y  f r u s tr a t in g ly  o b v io u s , a n d  s in g u la r ly u n in fo r m a t iv e ? W h a t  

in te lle c tu a l a d v a n c e , o f  e v e n  a  m in im a lly  c la r ify in g  s o r t , is m a d e  b y  n o t in g  

th a t  w h a t  c a n  e x is t  is said (d ic itu r ) to  b e  p o te n t ia l ly ?  O r  th a t  w h a t  d o e s  e x is t  is  

said (d ic itu r )  to  b e  a c tu a lly ? I s  " w h a t is  p o te n t ia l ly "  a n y  c le a r e r  th a t  " w h a t 

c a n  e x is t" ? I s  " w h a t is  a c tu a lly "  a n y  c le a r e r  th a t  " w h a t  d o e s  e x is t" ? A n d  d o e s  

" d id tu r "  m e a n : is  s a id  in the ordinary, everyday language in to  w h ic h  o n e  is  

b o m ? O r  d o e s  i t  m e a n : is  s a id  in philosophical language, fo r p h ilo s o p h ic a l  

p u r p o s e s ? A n d  w h a t  d if f e r e n c e , i f  a n y , w o u ld  th a t  m a k e ?

T h e  p o in t  o f  th e s e  r e m a r k s  s e e m s  to  b e  to  s e t  th e  s ta g e  fo r  a  p h ilo s o p h ic a l 

a c c o u n t  o f  th e  o b s e r v e d  fa c t  o f  c h a n g e  in  th e  p h y s ic a l o r  n a tu r a l w o r ld . O n e  

w a y , p e r h a p s  th e  c le a r e s t  a n d  e a s ie s t  w a y , to  b e g in  to  th in k  a b o u t  p h y s ic a l o r  

n a tu r a l c h a n g e  is  to  th in k  in  t e r m s  o f  w h a t c a n  b e  a n d  w h a t is . F o r , a  th in g  

w h ic h  is  u n d e r g o in g  c h a n g e  b o th  is  a n d  c a n  b e . I t  is o r  e x is t s  (a n d  o f  c o u r s e , 

s in c e  i t  is ,  i t  a ls o  is  w h a t  i t  is ) ; a n d  s im u lta n e o u s ly  c a n  b e , th o u g h  i t  y e t  is  n o t , 

th a t  w h ic h  i t  is  b e c o m in g . I t  c o u ld  n o t  b e  u n d e r g o in g  c h a n g e  i f  i t  d id  n o t  e x is t  

(a n d  e x is t  a s  w h a t  i t  is ) ;  n o r  i f  i t  w e r e  n o t  t r u e  to  s a y  o f  i f  th a t  i t  c a n  b e  (b u t  is  

n o t)  w h a t  i t .is  b e c o m in g . T o  b e ( to  b e  a c tu a lly —  w h a t  i t  is ) , to  b e  a b le  to  b e  

( to  b e  p o te n tia l ly  —  w h a t  i t  is  b e c o m in g ) , a n d  n o t  to  b e  (n o t to  b e  a c tu a lly —  

w h a t  i t  is  b e c o m in g ) —  th e se  th r e e  p r o v id e  a  c le a r  a n d  e a s y  w a y  o f  b e g in n in g  

to  th in k  a n d  to  ta lk  a b o u t m a tte r  ( c a n  b e ) , fo r m  ( is ) , a n d  p r iv a t io n  ( is n o t ) . 

T h e s e  th r e e , i .e . , m a tte r , fo r m , a n d  p r iv a t io n —  a s  A q u in a s  s e e s  i t , a n d  a s  

t r u th  h a s  i t —  a r e  th e  th r e e  p r in c ip le s  o f  n a tu r e , th e  th r e e  b e g in n in g  p o in t s  

(principia), o r  s o u r c e s , o f  th e  p r o c e s s  o f  g e n e r a t io n  b y  w h ic h  n a tu r a l th in g s  

a r e  b r o u g h t  in to  e x is te n c e .
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A q u in a s  o b se r v e s  fu r th e r , in  1., th a t th e  e x is te n c e  o f  a  n a tu r a l th in g  is  o f  

tw o  s o r t s . T h e r e  is , f ir s t , i ts  e s se n tia l o r  s u b s ta n t ia l e x is te n c e ;  a n d  th is  is  o n ly  

o n e . T h e r e  is , s e c o n d ly , i ts  a c c id e n ta l e x is te n c e ;  a n d  th is  is  m o r e  th a n  o n e . 

F o r  e x a m p le , I e x is t —  a s  w h a t  I a m , i .e . , a  r a t io n a l a n im a l. T h is  is  m y  o n e  

e s s e n t ia l o r  s u b s ta n t ia l  e x is te n c e . T h is  is  w h a t  I a m  ( e s s e n t ia l) a s  a n  u lt im a te  

e x is t in g  s u b je c t  ( s u b s ta n tia l) . B u t, I  a m  a lso  f iv e  f e e t  e ig h t  in c h e s  ta ll ; w h ite ,  

k n o w le d g e a b le , a n d v ir tu o u s ; a fa th e r a n d  a s o n , a n d ta l le r th a n m y*  

d a u g h te r ; I  a m  b e in g  c a r r ie d  to  m y  s o n 's  h o u s e ; b e fo r e  th a t I w a s  a t h o m e , 

s it t in g  o n  th e  s o fa , a t n o o n , a n d  w e a r in g  c o m fo r ta b le  s la c k s . T h e s e  a r e  

a m o n g  m y  m a n y  a c c id e n ta l e x is te n c e s . N o n e  o f th e s e  is  in c lu d e d  in  w h a t I 

a m  e s s e n tia lly , i .e . , in  m y  o n e  e x is te n c e  a s  a n  u lt im a te  e x is t in g  s u b je c t . T h e y  

a r e , o n e  a n d  a ll o f  th e m , a d d e d  to , o v e r  a n d  a b o v e , i t . T h e  u lt im a te  e x is t in g  

s u b je c t is  I —  th is  r a t io n a l a n im a l. M y  b e in g  f iv e  f e e t  e ig h t in c h e s  ta l l, a n d  

w h ite , a n d  k n o w le d g e a b le , e tc . —  n o  o n e  o f  th e s e  is  w h a t  I  a m  a s  a n  u lt im a te  

e x is t in g  s u b je c t . N e ith e r  is th e  c o l le c t io n  o f  th e m  w h a t I a m  a s  a n  u lt im a te  

e x is t in g  s u b je c t . F u r th e r m o r e , n o  o n e  o f  th e m , n o r  th e  c o l le c t io n  o f  th e m , is  

i t s e lf  a n  u lt im a te  e x is t in g  s u b je c t .

M a tte r : p r im e  m a tte r  a n d  s u b je c t

2 .  A d  u tr u m  q u e  e s s e  e s t  a liq u id  in  p o te n t ia . A liq u id  e n im  e s t  in  
p o te n t ia  u t s it  h o m o , u t  s p e r m a  e t  s a n g u is  m e n s tr u u s ; a liq u id  
e s t  in  p o te n t ia  u t  s it a lb u m , u t h o m o . E t ta m  i l lu d  q u o d  e s t  in  
p o te n t ia  a d  e s s e  s u b s ta n t ia le ,  q u a m  i l lu d  q u o d  e s t  in  p o te n t ia  a d  
e s s e  a c c id e n ta le , p o te s t d ic i m a te r ia ; s ic u t s p e r m a  h o m in is e t  
h o m o  a lb e d in is . S e d  in  h o c  d iff e r u n t , q u ia  m a te r ia  q u a e  e s t  in  
p o te n tia  a d  e s s e  s u b s ta n t ia le , d ic itu r  m a te r ia  e x  q u a ; q u a e  a u te m  
e s t  in  p o te n t ia  a d  e s s e  a c c id e n ta le , d ic itu r  m a te r ia  in  q u a . I te m , 
p r o p r ie  lo q u e n d o , q u o d  e s t in  p o te n t ia  a d  e s s e  s u b s ta n t ia le , 
d ic itu r m a te r ia p r im a ; q u o d v e r o e s t in  p o te n t ia  a d e s s e  
a c c id e n ta le , d ic itu r  s u b ie c tu m . U n d e  d ic itu r  q u o d  a c c id e n t ia  
s u n t  in  s u b ie c to ;  n o n  a u te m  d ic itu r  q u o d  fo r m a  s u b s ta n t ia l is  s it  
in  s u b ie c to . E t s e c u n d u m  h o c  d if f e r t m a te r ia  a  s u b ie c to , q u ia  
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s u b ie c tu m  e s t  q u o d  n o n  h a b e t  e s s e  e x  e o  q u o d  a d v e n it ,  s e d  p e r  s e  
h a b e t  e s se  c o m p le tu m ; s ic u t  h o m o  n o n  h a b e t  e s s e  a b  a lb e d in e . 
S e d  m a te r ia  h a b e t  e s s e  e x  e o  q u o d  s ib i  a d v e n it , q u ia  d e  s e  h a b e t  
e s se  in c o m p le tu m . U n d e , s im p lic ite r  lo q u e n d o , fo r m a  d a t  e s s e  
m a te r ia e , a c c id e n s  a u te m  n o n  d a t  e s s e  s u b ie c to , s e d  s u b ie c tu m  
a c c id e n t i, l ic e t a liq u a n d o u n u m  p o n a tu r p r o a lio , s c i lic e t  
m a te r ia  p r o  s u b ie c to ,  e t  e  c o n v e r s o .

T h e r e  is  s o m e th in g  in  p o te n c y  to  e a c h  o f  th e s e  w a y s  o f  b e in g . 
F o r  e x a m p le , th e r e  is  s o m e th in g  in  p o te n c y  to  b e in g  a  m a n , l ik e  
s p e r m  a n d  m e n s tr u a l b lo o d ;  a n d  th e r e  is  s o m e th in g  in  p o te n c y  
to  b e in g  w h ite ,  l ik e  m a n . B o th  w h a t  is  in  p o te n c y  to  s u b s ta n tia l 
e x is te n c e ,  a n d  w h a t  is  in  p o te n c y  to  a c c id e n ta l  e x is te n c e , c a n  b e  
c a lle d  m a tte r ; l ik e  s p e r m , th e  m a tte r  o f m a n ; a n d  m a n , th e  
m a tte r  o f  w h ite n e s s . B u t  th e y  d if fe r  in  th is : th e  m a tte r  w h ic h  
is  in  p o te n c y  to  s u b s ta n t ia l e x is te n c e  is  c a lle d  th e  m a tte r  out of 
which; a n d  th a t  w h ic h  is  in  p o te n c y  to  a c c id e n ta l e x is te n c e  is  
c a l le d  th e  m a tte r  in which. P r o p e r ly  s p e a k in g , h o w e v e r , w h a t  is  
in  p o te n c y  to  s u b s ta n t ia l e x is te n c e is c a l le d  p r im e m a tte r ;  
w h e r e a s  w h a t  is  in  p o te n c y  to  a c c id e n ta l e x is te n c e  is  c a l le d  a  

s u b je c t W h e n c e  i t  is  s a id  th a t  a c c id e n ts  a r e  in  a  s u b je c t ;  b u t  i t  is  
n o t s a id  th a t a  s u b s ta n t ia l fo r m  is in  a  s u b je c t . A n d , i t is  
a c c o r d in g  to  th is  th a t  m a tte r  d if f e r s  f r o m  a  s u b je c t: a  s u b je c t  d o e s  
n o t h a v e e x is te n c e  f r o m  th a t w h ic h  c o m e s to  i t ; r a th e r  i t  h a s  
e x is te n c e ,  c o m p le te  e x is te n c e ,  o f  i t s e lf ; m a n , fo r  e x a m p le , d o e s  
n o t  h a v e  e x is te n c e  f r o m  w h ite n e s s . M a tte r , o n  th e  o th e r  h a n d , 
d o e s  h a v e e x is te n c e  f r o m  th a t  w h ic h  c o m e s  to  i t , fo r  o f  i t s e lf  i t  
h a s  a n  in c o m p le te  e x is te n c e . W h e n c e , s im p ly  s p e a k in g , fo r m  
g iv e s  e x is te n c e  to  m a tte r ; w h e r e a s  a n  a c c id e n t d o e s  n o t g iv e  
e x is te n c e  to  a  s u b je c t ,  b u t  th e  s u b je c t  to  th e  a c c id e n t; a lth o u g h  a t  
t im e s o n e  is  u s e d  fo r  th e  o th e r , th a t  is ,  m a tte r  fo r  s u b je c t , a n d  
c o n v e r s e ly .

I n  2 ., A q u in a s p u r s u e s th e  o p e n in g  s e n te n c e  o f 1 . " T a k e  n o te ,"  h e  h a d  

s a id  a s  h e  o p e n e d  1 , " th a t  s o m e  th in g s  c a n  e x is t , th o u g h  th e y  d o  n o t , w h e r e a s  

o th e r s  d o  in d e e d  e x is t ." H e  p o in ts  o u t  h e r e , a s  h e  b e g in s  2 ., th a t  ju s t  a s  th e r e  

a r e  tw o  s o r ts o f a c tu a l e x is te n c e , th e r e  a r e c o r r e s p o n d in g ly tw o  s o r t s o f  

p o te n t ia l e x is te n c e . " T h e r e  is  s o m e th in g  in  p o te n c y  to  e a c h  o f  th e se  w a y s  o f  
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b e in g /*  i .e . , 1 ) to  e s s e n t ia l o r  s u b s ta n t ia l e x is te n c e , o r  to  b e in g  s im p ly , l ik e  

s p e r m  a n d  m e n s tr u a l b lo o d  ( it  is  r e a l ly  th e  o v u m , a s  w e  k n o w  to d a y , n o t th e  

m e n s tr u a l b lo o d ) to  b e in g  a  m a n ; a n d 2 ) to  a c c id e n ta l e x is te n c e , o r  to  b e in g  

a d d it io n a lly  s o m e th in g  o r  o th e r , l ik e  m a n  to  b e in g  w h ite . A n d  b o th  o f  th e s e  

c a n  b e  c a l le d  m a tte r . S p e r m  c a n  b e  c a l le d  th e  m a tte r  o f  m a n , a n d  m a n  th e  

m a tte r  o f  w h ite n e s s . B u t e a c h  is  a  d iff e r e n t s o r t o f  m a tte r . T h is  is  w h y  th e  

m a tte r  w h ic h  is  in  p o te n c y  to  s u b s ta n t ia l e x is te n c e  is  c a l le d  th e  m a tte r  out of 

which, to  in d ic a te  th a t th is m a tte r  is a n  ingredient o f th e  u lt im a te  e x is t in g  

s u b je c t ; a n d  w h y  th e  m a tte r  w h ic h  is  in  p o te n c y  to  a c c id e n ta l e x is te n c e  is  

c a l le d  th e  m a tte r  in which, to  in d ic a te th a t th is  m a tte r  is  n o t  a n  in g r e d ie n t o f  

th e  u lt im a te  e x is t in g  s u b je c t , b u t r a th e r  th e  u lt im a te  e x is t in g  s u b je c t i t s e lf . 

T h e  d if f e r e n c e  b e tw e e n  th e  tw o  m a tte r s  c a n  b e  m a d e  c le a r e r  b y  c a l l in g  th e  f ir s t  

prime matter, to  in d ic a te  th a t th e r e  is n o th in g  p r io r  to  i t ( s in c e  i t is p r im e ,  

i .e . , f ir s t ) w h ic h  is  r e la te d  to  i t  a s  i t s  m a tte r , th a t o f  i ts e lf  i t h a s  n o  s u b s ta n t ia l 

fo r m , a n d  th a t  th e r e fo r e  i t  d o e s  n o t  e x is t  o f  i t s e lf ; a n d b y c a l lin g th e s e c o n d  

a subject, to  in d ic a te th a t th e r e is s o m e th in g p r io r to  i t , n a m e ly  p r im e  

m a tte r , w h ic h  is  r e la te d  to  i t a s  i ts  m a tte r , th a t  i t h a s  a  s u b s ta n t ia l fo r m , a n d  

th a t i t d o e s in d e e d  e x is t o f i t s e lf . T h is  is  w h y  i t is  s a id  th a t a c c id e n ts , i .e . , 

a c c id e n ta l fo r m s , a r e  in  a  s u b je c t (a n  u lt im a te  e x is t in g  s u b je c t) ; a n d  w h y  i t is  

n o t  s a id  th a t  s u b s ta n t ia l fo r m s  a r e  in  a  s u b je c t . R a th e r , s u b s ta n t ia l fo r m s  a r e  

in  p r im e  m a tte r , w h ic h  d o e s  n o t  e x is t  o f  i ts e lf , n o t  b e in g  a n  u ltim a te  e x is t in g  

s u b je c t , th o u g h  i t is  a n  u lt im a te  s u b je c t . P r im e  m a tte r , h a v in g  a n  in c o m p le te  

e x is te n c e , h a s  e x is te n c e  f r o m  th a t  w h ic h  c o m e s  to  i t , i .e . , f r o m  th e  s u b s ta n t ia l 

fo r m . B u t th e  s u b je c t , h a v in g  a  c o m p le te  e x is te n c e , d o e s  n o t h a v e  e x is te n c e  

f r o m  th e  a c c id e n ta l fo r m s  w h ic h  c o m e  to  i t . R a th e r  th e  a c c id e n ta l fo r m s  h a v e  

e x is te n c e f r o m  th e s u b je c t . T h o u g h  " m a tte r ” is m o s t p r o p e r ly u s e d to  

d e s ig n a te w h a t is in  p o te n c y to s u b s ta n t ia l e x is te n c e , a n d " su b je c t" to  

d e s g in a te  w h a t  is  in  p o te n c y  to  a c c id e n ta l  e x is te n c e , s o m e t im e s  o n e  is  u s e d  fo r  

th e  o th e r , i .e . , " m a t te r "  fo r  " su b je c t ,"  a n d  v ic e  v e r s a .

A q u in a s  h a d  s a id  a b o v e  b o th 1 ) th a t s p e r m  a n d  o v u m  a r e  in  p o te n c y  to  

b e in g  a  m a n , i .e . , in  p o te n c y  to  s u b s ta n t ia l e x is te n c e ; a n d 2 ) th a t th e  m a tte r  

w h ic h  is in  p o te n c y  to  s u b s ta n t ia l e x is te n c e is p r im e m a tte r . I s o n e to  

5



c o n c lu d e , th e r e fo r e , th a t  s p e r m  a n d  o v u m  a r e  th e  s a m e  a s  p r im e  m a tte r ? -  

I t s e e m s th a t n o t; fo r  p r im e  m a tte r  o f i t s e lf is a b so lu te ly  fo r m le ss , h a s n o  

fo r m  o f a n y  s o r t ; w h e r e a s  s p e r m  a n d  o v u m , b o th , d o  in d e e d  h a v e  a  fo r m . 

B e s id e s , th o u g h  p r im e  m a tte r  is  in  p o te n c y  to  a ll s u b s ta n t ia l fo r m s , i t is in  

p o te n c y  to  th e m  in  a  c e r ta in  o r d e r . P r im e  m a tte r  is  in  p o te n c y , f ir s t  o f  a ll, to  

th e lo w e s t o f th e s u b s ta n t ia l fo r m s , i .e . , to th e s u b s ta n t ia l fo r m s o f th e  

e le m e n ts , a n d  th r o u g h  th e s e  to  th e  s u b s ta n t ia l fo r m s  o f  m ix e d  b o d ie s , s o m e  

o f w h ic h  b e c o m e  th e  fo o d  w h ic h  is a p p r o p r ia te fo r h u m a n  c o n s u m p t io n . 

H u m a n  b o d ie s p r o d u c e  s p e r m  a n d  o v a  o u t o f  s o m e  o f th is fo o d , a n d  th e  

s p e r m  a n d  o v a , in  tu r n , v ia  f e r t i liz a t io n  a n d  g e s ta t io n , b e c o m e  n e w  h u m a n  

b e in g s . I n  s o m e  w a y , th e  e le m e n ts r e m a in  in  m ix e d  b o d ie s , in c lu d in g  

h u m a n  b o d ie s . H o w  th e y  r e m a in  w ill b e  c o n s id e r e d  la te r o n , a t a  m o r e  

o p p o r tu n e  p o in t

F o r m : s u b s ta n t ia l  a n d  a c c id e n ta l

3 .  S ic u t  a u te m  o m n e  q u o d  e s t  in  p o te n t ia  p o te s t  d ic i  m a te r ia , i ta  
o m n e  a  q u o  a liq u id  h a b e t  e s se ,  s iv e  s u b s ta n t ia le  s iv e  a c c id e n ta le ,  
p o te s t d ic i fo r m a ; s ic u t h o m o , c u m  s it  p o te n tia  a lb u s , f i t a c tu  
a lb u s p e r a lb e d in e m , e t  s p e r m a , c u m  s it p o te n tia h o m o , f i t  
a c tu  h o m o  p e r  a n im a m . E t q u ia  fo r m a  fa c it  e s s e  in  a c tu , id e o  
fo r m a  d ic itu r  e s s e  a c tu s . Q u o d  a u te m  fa c it  a c tu  e s se  s u b s ta n t ia le , 
d ic itu r  fo r m a  s u b s ta n t ia l is , e t  q u o d  fa c it  a c tu  e s s e  a c c id e n ta le ,  

d ic itu r  fo r m a  a c c id e n ta lis .

N o w  ju s t  a s  e v e r y th in g  w h ic h  is  in  p o te n c y  c a n  b e  c a l le d  m a tte r , 
s o  to o  e v e r y th in g  f r o m  w h ic h  s o m e th in g  h a s  e x is te n c e , w h e th e r  
s u b s ta n t ia l o r  a c c id e n ta l,  c a n  b e  c a l le d  fo r m . F o r  e x a m p le , m a n ,  
b e in g  p o te n t ia lly  w h ite , b e c o m e s a c tu a lly  w h ite b e c a u s e o f  
w h ite n e s s ; a n d  s p e r m , b e in g  p o te n t ia lly  m a n , b e c o m e s  a c tu a lly  
m a n  b e c a u s e  o f th e  s o u l . N o w , b e c a u se  fo r m  c a u s e s a c tu a l  
e x is te n c e , fo r m  is s a id to b e a n a c t . W h a t c a u s e s  a c tu a l  
s u b s ta n t ia l e x is te n c e is c a l le d a s u b s ta n t ia l fo r m ; a n d  w h a t  
c a u s e s  a c tu a l  a c c id e n ta l e x is te n c e  is  c a l le d  a n  a c c id e n ta l  fo r m .
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H a v in g  ta lk e d  a b o u t  m a tte r , i .e .,  a b o u t  w h a t  is  in  p o te n c y , in  2 ., A q u in a s  

tu r n s in  3 . to  ta lk  a b o u t  fo r m . F o r m  is  th e  a c tu a lity  o f  th e  p o te n tia l i ty  w h ic h  

is  m a tte r . W h e r e a s  m a tte r  is  th a t  in  a  c h a n g in g  th in g  b y  w h ic h  th a t th in g  c a n  

b e  w h a t i t is  b e c o m in g ; fo r m  is th a t , in  a  th in g  w h ic h  h a s  c o m e  to  b e , b y  

w h ic h  th a t  th in g  is  a c tu a lly , n o w , w h a t  i t w a s , b e fo r e , o n ly  p o te n t ia lly ( in  i t s  

m a tte r ) . T h e  s o u l is  th a t , in  a  h u m a n  b e in g  w h ic h  h a s  c o m e  to  b e , b y  w h ic h  

th e  h u m a n  b e in g  is a  h u m a n  b e in g , i .e . , b y  w h ic h  th e  h u m a n  b e in g  d if f e r s  

f r o m  th e  s p e r m  a n d  o v u m  o u t  o f  w h ic h  i t  c a m e  to  b e . T o  b e  s u r e , s o m e th in g  

o f th e  s p e r m  a n d  o v u m  ( i .e . , p r im e  m a tte r , a n d  c e r ta in  e le m e n ts , a n d  c e r ta in  

a c c id e n ta l fo r m s ) s u r v iv e s a n d r e m a in s in  s o m e  w a y  in  th e  h u m a n  b e in g  

w h ic h  h a s c o m e  to  b e . A n d  c e r ta in  o f  th e s e  r e m a in in g  in g r e d ie n t s , n a m e ly  

p r im e  m a tte r  a n d  th e  e le m e n ts , to g e th e r  w ith  th e  s o u l, c o n s t itu te  th e  e s s e n c e  

o f  th e  h u m a n  b e in g  w h ic h  h a s  c o m e  to  b e , a n d  th is  e s s e n c e  d if f e r e n t ia te s th a t  

h u m a n  b e in g  f r o m  n o th in g n e s s . N o t  o n ly  d o e s  th e  h u m a n  b e in g  d if f e r  f r o m  

th e  s p e r m  a n d  o v u m , th e  m a tte r  o u t  o f  w h ic h  i t  c a m e  to  b e , b y  r e a s o n  o f  th e  

h u m a n  s o u l ( th is is th e  s u b s ta n t ia l fo r m , th e  forma partis); b u t i t d if f e r s  

f r o m  n o th in g n e s s a s w e ll, b y  r e a s o n  o f i t s e s s e n c e , i .e . , b y  r e a s o n  o f th e  

c o m p o s it io n  o f  w h a t  s u r v iv e s  in  i t ( f r o m  th a t o u t  o f  w h ic h  i t  c a m e  to  b e ) a n d  

th e h u m a n  s o u l ( th is c o m p o s it e is th e e s s e n c e , th e  forma totius). F o r m  

d if fe r e n t ia te s . T h e s u b s ta n t ia l fo r m , th e  forma partis, d if fe r e n t ia te s f r o m  

m a tte r . T h e  e s s e n c e , th e  forma totius, d iff e r e n t ia te s f r o m  n o th in g n e s s .

G e n e r a t io n : s u b s ta n t ia l a n d  a c c id e n ta l

4 .  E t q u ia  g e n e r a t io e s t m o tu s a d  fo r m a m , d u p lic i fo r m a e  
r e s p o n d e t d u p le x  g e n e r a t io : fo r m a e s u b s ta n t ia li r e s p o n d e t  
g e n e r a t io  s im p lic ite r ; fo r m a e  a c c id e n ta l i g e n e r a t io  s e c u n d u m  
q u id . Q u a n d o  e n im  in tr o d u c itu r  fo r m a  s u b s ta n t ia l is , d ic itu r  
a liq u id  f ie r i s im p lic ite r , s ic u t d ic im u s: h o m o  f i t v e l h o m o  
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g e n e r a tu r . Q u a n d o  a u te m  in tr o d u c itu r  fo r m a  a c c id e n ta l is , n o n  
d ic itu r  a liq u id  f ie r i  s im p lic ite r ,  s e d  f ie r i  h o c ; s ic u t  q u a n d o  h o m o  
f i t a lb u s , n o n  d ic im u s  s im p lic it e r  h o m in e m  f ie r i v e l g e n e r a r i , 
s e d  f ie r i  v e l  g e n e r a r i a lb u m .

B e c a u s e  g e n e r a t io n  is  a  m o t io n  to  fo r m , th e r e  a r e  tw o  k in d s  o f  
g e n e r a t io n  c o r r e s p o n d in g  to  th e  tw o  k in d s  o f  fo r m . T h e r e  is  
g e n e r a t io n  s im p ly ,  w h ic h  c o r r e s p o n d s  to  s u b s ta n t ia l  fo r m . A n d  
th e r e  is  g e n e r a t io n  w ith  r e s p e c t  to  s o m e th in g  o r  o th e r , a n d  th is  
c o r r e s p o n d s to  a c c id e n ta l fo r m . W h e n  a  s u b s ta n t ia l fo r m  is  
in tr o d u c e d , s o m e th in g  is  s a id  to  c o m e  to  b e  s im p ly . W e  s a y , fo r  
e x a m p le ,  th a t  a  m a n  c o m e s  to  b e , o r  th a t  a  m a n  is  g e n e r a te d . B u t  
w h e n  a n  a c c c id e n ta l fo r m  is in tr o d u c e d , i t is n o t s a id  th a t  
s o m e th in g  c o m e s to  b e  s im p ly , b u t th a t i t c o m e s to  b e  th is . 
W h e n  a  m a n  c o m e s to  b e  w h ite , fo r  e x a m p le , w e  d o  n o t s a y  
s im p ly  th a t  th e  m a n  c o m e s  to  b e ,  o r  th a t  h e  is  g e n e r a te d ;  b u t  th a t  
h e  c o m e s  to  b e ,  o r  is  g e n e r a te d  a s ,  w h ite .

I n  3 ., A q u in a s  h a d  ta lk e d  b r ie f ly  a b o u t  fo r m , a n d  a b o u t i t s tw o  ty p e s , 

s u b s ta n t ia l a n d  a c c id e n ta l. I n  4 ., h e  tu r n s  to  ta lk  a b o u t  g e n e r a t io n , th e  w a y  to  

fo r m . A n d  h e  b e g in s  b y  p o in t in g  o u t th a t g e n e r a t io n  is a  c e r ta in  s o r t o f  

m o tio n , o r  m o v e m e n t , w h ic h  t e r m in a te s in  fo r m . T h is im p lie s , o f c o u r se , 

th a t g e n e r a t io n  b e g in s  w ith , d e p a r t s  f r o m , m a tte r  a n d  p r iv a t io n . G e n e r a t io n  

is  th e p a s s a g e , th e  c h a n g e , f r o m  m a tte r  a n d  p r iv a t io n to fo r m . T h e r e  a r e  

tw o  k in d s o f g e n e r a t io n , o n e w ith  r e s p e c t  to e a c h  k in d  o f fo r m . T h e r e  is

1 )  g e n e r a t io n  s im p ly , th e  w a y  to  s u b s ta n t ia l fo r m ; in  w h ic h  c a s e  a th in g  

c o m e s  to  b e  a s  a n  u lt im a te  e x is t in g  s u b je c t , e .g . , a s  a  h u m a n  b e in g . T h e r e  is

2 )  g e n e r a t io n  a s  s o m e th in g  o r  o th e r , th e  w a y  to  a c c id e n ta l fo r m ; in  w h ic h  

c a s e  a  th in g , a lr e a d y  a n  u lt im a te  e x is t in g  s u b je c t , b e c o m e s th is o r  th a t , e .g . , 

w h ite  o r  h o t .
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C o r r u p t io n : s u b s ta n t ia l a n d  a c c id e n ta l

5 . E t h u ic  d u p lic i g e n e r a t io n i o p p o n itu r  d u p le x  c o r r u p t io ,  
s c i lic e t s im p lic it e r e t s e c u n d u m  q u id . G e n e r a t io v e r o e t  
c o r r u p tio  s im p lic ite r  n o n  s u n t n is i in  g e n e r e  s u b s ta n t ia e , s e d  
g e n e r a t io  e t c o r r u p t io  s e c u n d u m  q u id  s u n t in  o m n ib u s a liis  
g e n e r ib u s . E t  q u ia  g e n e r a t io  e s t  q u a e d a m  m u ta t io  d e  n o n  e s se  a d  
e s se , e  c o n v e r s o  a u te m  c o r r u p t io  d e  e s s e  a d  n o n  e s s e , n o n  e x  
q u o lib e t  n o n  e n te  f i t  g e n e r a tio ,  s e d  e x  n o n  e n te  q u o d  e s t  e n s  in  
p o te n tia ;  s ic u t  id o lu m  e x  c u p r o  q u o d  e s t  id o lu m  in  p o te n t ia ,  n o n  
in  a c tu .

T h e r e  a r e  tw o  k in d s  o f  c o r r u p t io n  o p p o s e d  to  th e s e  tw o  k in d s  o f  
g e n e r a t io n . T h e r e  is  c o r r u p t io n  s im p ly , a n d  th e r e  is  c o r r u p t io n  
w ith  r e s p e c t to s o m e th in g  o r o th e r . N o w , g e n e r a t io n  a n d  
c o r r u p t io n  s im p ly  a r e  fo u n d  o n ly  in  th e  g e n u s o f  s u b s ta n c e , 
w h e r e a s  g e n e r a tio n  a n d  c o r r u p t io n  w ith  r e s p e c t  to  s o m e th in g  o r  
o th e r a r e fo u n d in a ll th e o th e r g e n e r a . A n d a lth o u g h  
g e n e r a t io n  is  a  k in d  o f  c h a n g e  f r o m  n o n -e x is te n c e  to  e x is te n c e , 
a n d  c o r r u p tio n  c o n v e r se ly  f r o m  e x is te n c e to n o n -e x is te n c e ,  
g e n e r a t io n  d o e s  n o t  ta k e  p la c e  f r o m  ju s t  a n y  k in d  o f  n o n  b e in g , 
b u t  f r o m  th e  n o n  b e in g  w h ic h  is  b e in g  in  p o te n c y . A  s ta tu e , fo r  
e x a m p le , c o m e s  to  b e  f r o m  b r o n z e  w h ic h  is  a  s ta tu e  in  p o te n c y , 
n o t  in  a c t .

I n  5 ., A q u in a s  n o te s  th a t th e r e  a r e  tw o  k in d s  o f  c o r r u p t io n , c o r r u p t io n  

b e in g  o p p o s e d  to  g e n e r a t io n , ju s t  a s  th e r e  a r e  tw o  k in d s  o f  g e n e r a t io n . T h e r e  

is  f ir s t c o r r u p t io n  s im p ly , w h ic h  a lo n g  w ith  g e n e r a t io n  s im p ly , o c c u r s  o n ly  in  

th e g e n u s o f s u b s ta n c e . T h e r e is s e c o n d ly  c o r r u p tio n  w ith  r e s p e c t to  

s o m e th in g  o r  o th e r , w h ic h  a lo n g  w ith  g e n e r a t io n  w ith  r e s p e c t to  s o m e th in g  

o r  o th e r , ta k e s  p la c e  in  a ll th e  o th e r  g e n e r a . N o t  o n ly  is  g e n e r a t io n  a  m o t io n  

to  fo r m ; b u t, b e c a u s e  o f  th a t , i t  is  a ls o  a  c e r ta in  s o r t  o f  p a s s a g e  o r  c h a n g e  f r o m  

n o n -e x is te n c e  to  e x is te n c e , in a s m u c h  a s  fo r m  c a u s e s  e x is te n c e , a s  w a s  p o in te d  

o u t a b o v e . T h e  g e n e r a t io n  o f a  h u m a n  b e in g , fo r  e x a m p le , is th e  m o t io n  

w h ic h  t e r m in a te s in  th e  h u m a n  s o u l, a n d  i t is b e c a u s e  o f th e h u m a n  s o u l  

th a t a  h u m a n  b e in g  b e g in s , a n d  c o n tin u e s , to  e x is t . T h is m o t io n  b e g in s in  

(d e p a r t s f r o m ) n o n -b e in g , b u t n o t f r o m  ju s t  a n y  n o n -b e in g ;  r a th e r  f r o m  th a t  
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n o n -b e in g  w h ic h  is  b e in g  in  p o te n c y , i .e . , f r o m  a n  a p p r o p r ia te  m a tte r  w ith  a n  

a p p r o p r ia te  p r iv a t io n . A n d  th e  c o r r u p t io n  o f  a  h u m a n  b e in g  is th e  o p p o s it e  

m o t io n , th e m o t io n  w h ic h  t e r m in a te s in  th e r e m o v a l o f th e h u m a n  s o u l, 

a n d  th r o u g h  th a t in  th e  d is c o n t in u a n c e  o f e x is te n c e  fo r  th e  h u m a n  b e in g . 

W h a te v e r  c a u s e s fo r m , c a u s e s e x is te n c e . W h a te v e r  r e m o v e s  fo r m , r e m o v e s  

e x is te n c e .

G e n e r a t io n  r e q u ir e s  m a tte r , fo r m  a n d  p r iv a t io n

6 .  A d  h o c  e r g o  q u o d  s it  g e n e r a t io , t r ia  r e q u ir u n tu r s c i lic e t  e n s  
p o te n t ia , q u o d  e s t  m a te r ia ; e t  n o n  e s s e  a c tu , q u o d  e s t  p r iv a t io ; e t  
id  p e r  q u o d  f i t  a c tu , s c i lic e t  fo r m a . S ic u t  q u a n d o  e x  c u p r o  f it  
id o lu m , c u p r u m  q u o d  e s t in  p o te n tia  a d  fo r m a m  id o l i, e s t  
m a te r ia ; h o c  a u te m  q u o d  e s t  in f ig u r a tu m  s iv e  in d is p o s itu m , e s t  
p r iv a t io ; f ig u r a  a u te m  a  q u a  d ic itu r  id o lu m , e s t fo r m a ; n o n  
a u te m  s u b s ta n t ia lis , q u ia  c u p r u m  a n te  a d v e n tu m  i l liu s  fo r m a e  
h a b e t  e s s e  in  a c tu ,  e t  e iu s  e s se  n o n  d e p e n d e t  a b  i l la  f ig u r a ,  s e d  e s t  
fo r m a a c c id e n ta l is . O m n e s e n im  fo r m a e a r t if ic ia le s s u n t  
a c c id e n ta le s . A r s e n im  n o n  o p e r a tu r  n is i s u p r a  id  q u o d  ia m  

c o n s t itu tu m  e s t  in  e s se  a  n a tu r a .

I n  o r d e r , th e r e fo r e , th a t th e r e  b e  g e n e r a t io n , th r e e  th in g s a r e  
r e q u ir e d : n a m e ly ,  b e in g  in  p o te n c y ,  w h ic h  is  m a tte r ; n o n -b e in g  

in  a c t , w h ic h  is  p r iv a t io n ;  a n d  th a t  th r o u g h  w h ic h  a  th in g  c o m e s  
to  b e in g  in  a c t , n a m e ly  fo r m . W h e n , fo r  e x a m p le , a  s ta tu e  is  
m a d e  o u t  o f  b r o n z e , th e  b r o n z e  w h ic h  is  in  p o te n c y  to  th e  fo r m  
o f  th e  s ta tu e  is  th e  m a tte r ;  th e  u n s h a p e d , o r  th e  u n a r r a n g e d , is  
th e  p r iv a t io n ;  a n d  th e  s h a p e  f r o m  w h ic h  th e  s ta tu e  g e t s to  b e  
c a l le d  a  s ta tu e  is  th e  fo r m . B u t th is  fo r m  is  n o t a  s u b s ta n t ia l  
fo r m  b e c a u se  th e  b r o n z e ,  b e fo r e  th e  c o m in g  o f  th a t  fo r m , a lr e a d y  
h a s  a c tu a l e x is te n c e , a n d  i t s  e x is te n c e  d o e s  n o t  d e p e n d  o n  th a t  
s h a p e . T h is  fo r m  is , r a th e r , a n  a c c id e n ta l fo r m . A ll a r t if ic ia l  
fo r m s  a r e  a c c id e n ta l fo r m s . F o r  a r t w o r k s o n ly  o n  w h a t h a s  

a lr e a d y  b e e n  p u t  in to  e x is te n c e  b y  n a tu r e .
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I n  6 ., A q u in a s p u ts to g e th e r , in to a k in d o f b r ie f s u m m a r y , th e  

r e q u ir e m e n ts fo r  g e n e r a t io n . T h r e e  th in g s a r e  r e q u ir e d , n a m e ly  m a tte r , 

fo r m , a n d  p r iv a t io n . T w o  o f th e s e , n a m e ly  m a tte r a n d  p r iv a t io n , a r e  

r e q u ir e d  in  th a t f r o m  w h ic h  g e n e r a t io n  b e g in s o r  d e p a r t s , i .e . , in th e  

terminus a quo. T h e  th ir d , n a m e ly  fo r m , is  r e q u ir e d  in  th e  e n d  r e s u lt , o r  

p r o d u c t , o f th e  g e n e r a t io n , i .e . , in  th e  terminus ad queni. S u p p o s e  th a t a  

s ta tu e  is  b e in g  m a d e  o u t  o f  b r o n z e . B e fo r e  th e  c h a n g e  b e g in s , th e  b r o n z e  is  

in  p o te n c y  to  th e  s h a p e  o f  th e  s ta tu e  ( th is  is  e n s  p o te n tia , i .e . , th e  m a tte r );  

i t  is  a lso  w ith o u t  th a t  s h a p e  ( th is  is  n o n  e s s e  a c tu , i .e . , th e  p r iv a t io n ) . A fte r  

th e  c h a n g e , h o w e v e r , th e  b r o n z e  a c tu a lly  h a s  th e  s h a p e  in  v ir tu e  o f  w h ic h  

i t  b o th  is , a n d  is  c a l le d , a  s ta tu e  ( th is  is  id  p e r  q u o d  f it  a c tu , i .e . , th e  fo r m ) . 

B u t th is p a r t ic u la r  fo r m , i .e . , th e  shape o f th e  b r o n z e , A q u in a s  r e m in d s  

th e  r e a d e r , is  n o t a  s u b s ta n t ia l fo r m . A n d  h e  g iv e s  tw o  r e a s o n s : 1 ) th e  

b r o n z e  is a lr e a d y  in  e x is te n c e , a s a n  u lt im a te  e x is t in g  s u b je c t , b e fo r e i t  

a c q u ir e s  th a t  p a r tic u la r  s h a p e , a n d 2 ) th a t  p a r tic u la r  s h a p e  is th e  w o r k  o f  

h u m a n  h a n d s , i .e . , a  p r o d u c t  o f  h u m a n  a r t is t ic  a c t iv ity . H u m a n  a r t w o r k s  

o n ly o n  m a te r ia ls  w h ic h  h a v e  c o m e  in to  e x is te n c e  b y  th e  w o r k  o f  n a tu r e . 

N o th in g  c a n  b e  m a n -m a d e  th r o u g h  a n d  th r o u g h . H u m a n  a r t p r e s u p p o s e s  

n a tu r e ; a n d  G o d  a s  w e ll , o n e  m ig h t a d d . W h a t  m a n  c r e a te s , in  h is  w a y , 

p r e s u p p o s e s  b o th  w h a t  n a tu r e  c r e a te s , in  i t s  w a y , a n d  w h a t  G o d  c r e a te s , in  

H is .

T h e  m e a n in g  o f  " n a tu r e "  in  th e  t i t le : De Principiis Naturae

O n e  m ig h t  a s k  a t  th is  p o in t: W h a t  e x a c t ly  is  th is  b r ie f  w o r k  o f  A q u in a s  

a b o u t? T h a t is , w h a t e x a c t ly  is th e  m e a n in g  o f i t s t it le : De Principiis 

Naturae? W h a t d o e s " p r in c ip iu m "  m e a n ? B u t , m o r e  e s p e c ia l ly , w h a t  

d o e s  " n a tu r a "  m e a n ? T h a t is , w h a t e x a c t ly  is  th is  n a tu r a  o f w h ic h  th e s e  

p r in c ip le s a r e  th e  p r in c ip le s ? — A q u in a s  m a k e s  c le a r  in  c h a p te r  th r e e  

w h a t " p r in c ip iu m " m e a n s , b y w a y o f c o n tr a s t w ith " c a u sa " a n d  

" e le m e n tu m ,"  a n d  in  t e r m s o f  th e  d is t in c t io n  b e tw e e n  in tr in s ic  c a u se  a n d  
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extrinsic cause. But, nowhere in this work does he give an account of 

what "natura" means.

T h e m e a n in g  o f  " p r in c ip iu m "  w ill b e  ta k e n  u p  in  c h a p te r  th r e e . B u t  

th e  m e a n in g  o f " n a tu r a "  w ill b e ta k e n  u p  n o w , w ith  h e lp  f r o m  w h a t  

A q u in a s w r ite s e ls e w h e r e . I n h is c o m m e n ta r y o n  th e  Metaphysics o f  

A r is to t le  (In V Metaph., le c t . 5 , n n . 8 0 8 -8 2 3 ) , A q u in a s n o te s , fo l lo w in g  

A r is to t le , th a t  " n a tu r a "  h a s  a  n u m b e r  o f  r e la te d  m e a n in g s . F ir s t , i t m e a n s  

th e  g e n e r a t io n  o f g e n e r a te d  th in g s (generatio generatorum). T h e  n a tu r a  

o f  a  g e n e r a te d  th in g , i t s  n a tu r in g  s o  to  s a y , is  th e  p r o c e s s  b y  w h ic h  i t is  

b r o u g h t in to e x is te n c e . B y a k in d o f e x te n s io n  f r o m  " n a tu r a " to  

" n a tiv ita s "  a n d  th e n  to  " n a sc e n t ia ,"  A q u in a s o b s e r v e s , " n a tu r a "  is a ls o  

u se d  to  m e a n , m o r e  s p e c if ic a l ly , th e  g e n e r a t io n , o r  b e in g  b o m  (nascentia), 

of l iv in g  th in g s (generatio viventium). S e c o n d ly , " n a tu r a "  m e a n s th a t  

o u t o f w h ic h  a  l iv in g  th in g  c o m e s to  b e  a s o u t o f a  primary intrinsic 

p r in c ip le (... [id] ei quo illud quod nascitur, generatur primo, sicut ex 

intrinseco principio). I t is n o t a t a ll c le a r  w h a t th is m e a n s , n o r d o e s  

A q u in a s  g iv e  a n  e x a m p le  to  h e lp  r e m o v e  th e  u n c la r ity . C o u ld  th is  b e  a  

r e fe r e n c e  to  th e  s e e d  o u t  o f  w h ic h  l iv in g  th in g s  c o m e  in to  e x is te n c e ? I s n ’t  

a n  a c o r n , fo r  e x a m p le , th a t  o u t  o f  w h ic h  a n  o a k  t r e e  c o m e s  to  b e  a s  o u t  o f  

a  p r im a r y , i .e . , in it ia t in g ,  p r in c ip le ; a n d  o n e  w h ic h  r e m a in s  in  th e  o a k  t r e e ,  

in  s o m e  w a y , a s th e  p r im a r y  in g r e d ie n t w h ic h  d ir e c t s i t s d e v e lo p m e n t?  

T h ir d ly , " n a tu r a "  m e a n s , g e n e r a lly , th e  in tr in s ic  p r in c ip le  o f th e  m o t io n , 

w h e th e r  g r o w th  o r  a lte r a t io n  o r  lo c a l m o t io n  (o r  w h a te v e r ) , o f  a n y  n a tu r a l 

th in g  a s  s u c h  (a s  d if fe r e n t  f r o m , a n d  p r io r  to , s o m e th in g  a r t if ic ia l o r  m a n ­

m a d e ) . F o u r th ly , " n a tu r a "  m e a n s , m o r e  s p e c if ic a l ly , th e  m a tte r  o u t o f  

w h ic h  a n a tu r a l th in g  c o m e s to  b e , a n d  w h ic h  r e m a in s in  i t a s a n  

in g r e d ie n t , m a tte r  b e in g  a n  in tr in s ic  c a u s e  o f  m o t io n . F if th ly , " n a tu r a "  

m e a n s , a g a in  m o r e s p e c if ic a l ly , th e fo r m  o f a n a tu r a l th in g , i .e . , th e  

s u b s ta n t ia l fo r m  o r  forma partis, s in c e  th e  m o t io n  o f n a tu r a l th in g s is  

c a u se d  m o r e  b y  th e ir  fo r m  th a n  b y  th e ir  m a tte r . S ix th ly , " n a tu r a "  m e a n s  

. p r im e  m a tte r , o r  f ir s t m a tte r , i .e . , m a tte r  w h ic h  h a s n o  m a tte r  o f i t s e lf , 

w h e th e r  a b s o lu te ly  f ir s t , a s  in  th e  c a s e  o f  th e  m a tte r  o f  a ll u lt im a te  e x is t in g
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s u b je c t s  w h ic h  h a v e  c o m e  to  b e  in  s u b s ta n t ia l c h a n g e ;  o r  w ith  r e s p e c t to  

s o m e  g iv e n  g e n u s  o f  th e m , e .g . , w a te r  m ig h t  b e  s a id  to  b e  th e  f ir s t  m a tte r  

o f  a ll l iq u e f ia b le  n a tu r a l th in g s . S e v e n th ly , " n a tu r a ” m e a n s th e  e s s e n c e  

o f  a  n a tu r a l th in g , in c lu d in g  b o th  m a tte r  a n d  fo r m ;  a n d  th is  is  c a l le d  th e  

fo r m  o f  th e  w h o le , th e  forma totius.

T h e  p r o c e s s o f g e n e r a t io n , g e n e r a lly , a n d  th a t o f b e in g  b o r n , m o r e  

s p e c if ic a lly , c o n t in u e s A q u in a s (In V Metaph., le c t . 5 , n n . 8 2 4 -8 2 6 ) , g o t  

c a l le d  n a tu r a  b e fo r e  th e  s u b s ta n t ia l fo r m  d id , s in c e  th e s e  p r o c e s s e s a r e  

o b s e r v a b le  b y  s e n s e , a t  le a s t  u p  to  a  p o in t , w h e r e a s  th e  fo r m  is  n o t. T h e n  

th e w o r d  " n a tu r a " w a s e x te n d e d  to s u b s ta n t ia l fo r m , b e c a u s e th e s e  

p r o c e s s e s h a v e  a r e la t io n  to  i t , i .e . , th e y  t e r m in a te  in  i t . A n d  s in c e  a  

s u b s ta n t ia l fo r m  is m o r e  r e a l th a n  a  p r o c e s s , to  h a v e  a n a tu r a  c a m e  to  

m e a n  p r im a r ily : to  h a v e  a  s u b s ta n t ia l fo r m . T h e n  m a tte r  w a s  s a id  to  b e  a  

n a tu r a , in a sm u c h  a s i t is  r e c e p t iv e  o f  s u b s ta n t ia l fo r m . T h e n  g e n e r a t io n  

a n d  b e in g  b o m  w e r e  s a id  to  b e , e a c h  o f  th e m , a  n a tu r a , in a s m u c h  a s  th e y  

a r e  m o t io n s  p r o c e e d in g  f r o m , a n d  t e r m in a t in g  in , s u b s ta n t ia l fo r m .

A s  r e g a r d s  th e  q u e s t io n  p o s e d  ju s t  a  b it  a b o v e , n a m e ly : W h a t  e x a c t ly  is  

th is  n a tu r a  o f  w h ic h  th e s e  p r in c ip le s  ( in  th e  t i t le : De Principiis Naturae) 

a r e  th e  p r in c ip le s ? , th e  fo l lo w in g  s e e m s  to  b e  a n  a c c e p ta b le  a n s w e r , a t  le a s t  

fo r  th e  t im e  b e in g . T a k in g  th e  o p e n in g  s e n te n c e  o f  6 ., n a m e ly : " A d  h o c  

e r g o  q u o d  s it  g e n e r a t io , t r ia  r e q u ir u n tu r : s c il ic e t . . .  m a te r ia ,. . .  p r iv a t io ,  

. .  . [ e t ] fo r m a  . . . ," a n d  p u t t in g  i t  to g e th e r  w ith  th e  o p e n in g  s e n te n c e  o f  

c h a p te r  2 , n a m e ly : " S u n t ig itu r  t r ia  p r in c ip ia  n a tu r a e , s c il ic e t m a te r ia , 

fo r m a , e t p r iv a t io ," i t s e e m s  n o t u n r e a s o n a b le  to  c o n c lu d e  th a t " n a tu r a "  

h e r e  m e a n s  g e n e r a t io , th e  p r o c e s s o f  c o m in g  to  b e . M o r e o v e r , m a tte r , 

fo r m  a n d  p r iv a t io n  a r e  e x p lic it ly  id e n tif ie d  a s th e  p r in c ip le s  o f  n a tu r e . 

F r o m  w h ic h  o n e  c a n  c o n c lu d e th a t , th o u g h  b o th  m a tte r  a n d  fo r m  a r e  

n a tu r a , e a c h  in  i t s  o w n  w a y ; th e y  a r e  n o t  w h a t  " n a tu r a "  d e s ig n a te s  in  th e  

t it le , De Principiis Naturae. A  th in g  c a n n o t  b e  i t s  o w n  p r in c ip le , i ts  o w n  

s o u r c e , th a t o u t w h ic h  i t i t s e lf o r ig in a te s . De Principiis Generationis 

w o u ld  s e e m  to  b e  a  h e lp fu l r e n d e r in g  o f  De Principiis Naturae.
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N o n e th e le s s , o n e  m ig h t  a s k , w h a t  is  o n e  to  m a k e  o u t  o f  th e  fa c t th a t , 

in  s o m e  o f i t s  v e r y  e a r ly  p r in te d  v e r s io n s , th e  De Principiis Naturae g e t s  

th e  t i t le  De Principiis Rerum Naturalium?2 S h o u ld  o n e  s a y  th a t " n a tu r a "  

m e a n s  r e s  n a tu r a lis ? O r , s h o u ld  o n e  s a y  th a t ( th o u g h  " n a tu r a "  d o e s  n o t  

m e a n  r e s  n a tu r a lis ) m a tte r , fo r m , a n d  p r iv a t io n  a r e  th e  p r in c ip le s  o f  a  r e s  

n a tu r a lis a s  w e ll a s  o f  g e n e r a t io ,  i .e . , o f  th e  p r o c e s s  w h e r e b y  a  r e s  n a tu r a lis  

c o m e s to  b e ? T h is  s e c o n d  s u g g e s t io n  s e e m s th e  m o r e  r e a s o n a b le  o n e . 

F o r , a s  a  m a tte r  o f  fa c t , " n a tu r a "  d o e s  n o t  m e a n  r e s n a tu r a lis . S e c o n d ly , 

m a tte r  a n d  fo r m  a r e  th e  in tr in s ic  c o m p o s in g  in g r e d ie n t s , o r  p r in c ip le s , 

in d e e d  c a u s e s , o f a r e s n a tu r a lis ; a n d p r iv a t io n , th o u g h o n ly a n  

a c c o m p a n im e n t o f  m a tte r , a n d  n o t  a n  in tr in s ic  c o m p o s in g  in g r e d ie n t o f  

th e  r e s  n a tu r a lis , is  n o n e th e le s s  a  n e c e s sa r y  p r in c ip le  o f  th e  r e s n a tu r a lis , 

th o u g h  a  per accidens o n e . A n d  th ir d ly , a s  P a u s o n  p o in t s  o u t , v a r ia t io n s  

in  t it le , e s p e c ia l ly in  th e e a r lie r m a n u s c r ip t s , s e e m  " to in d ic a te th a t  

o r ig in a lly  th e r e w a s n o  e x a c t t i t le , b u t e a c h  s c r ib e  a f f ix e d  th e t it le  h e  

th o u g h t  s u ita b le ." 3

2  S e e Saint Thomas Aquinas, De Principiis Naturae, In tro d u c tio n  a n d  C ritic a l T e x t b y  

J o h n J . P a u s o n , T e x tu s  P h ilo s o p h ia  F r ib u rg e n s e s , 2 ; F r ib o u rg : S o c ie te  P h ilo s o p h iq u e , 1 9 5 0 ;  

p . 6 5 , a n d  p p . 3 6 -3 9 .

3  P a u s o n , op at., p . 6 5 .
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C h a p te r  tw o

M a tte r , fo r m  a n d  p r iv a t io n

I n  c h a p te r  tw o , A q u in a s  ta lk s  a b o u t  a  n u m b e r  o f  th in g s : a b o u t  p r iv a t io n  

a s  a  p r in c ip le  per accidens; a b o u t  h o w  p r iv a t io n  d if f e r s  f r o m  n e g a t io n ; a b o u t  

p r in c ip le s  o f  c o m in g  to  b e  a n d  p r in c ip le s  o f  b e in g ; a b o u t p r im e  m a tte r , b o th  

a b so lu te ly  p r im e a n d  r e la t iv e ly  p r im e ; a b o u t th e in g e n e r a b il ity a n d th e  

in c o r r u p t ib i l i ty  o f m a tte r  a n d fo r m ; a b o u t th e  s o r t o f  n u m e r ic a l o n e n e s s  

w h ic h  b e lo n g s  to  p r im e  m a tte r ; a b o u t  p r im e  m a tte r  a s  of itself w ith o u t  fo r m  

o r  p r iv a t io n , y e t  a s  in fact n e v e r  w ith o u t  e ith e r . H is  c o m m e n ts  a r e  a im e d  a t  

m a k in g  c le a r  b o th 1 ) h o w  m a tte r , fo r m  a n d  p r iv a t io n  d if fe r f r o m  o n e  

a n o th e r , a n d 2 ) h o w  th e y  a r e  r e la te d  to  o n e  a n o th e r — a s  p r in c ip le s  o f  

n a tu r e , i .e . , o f  th e  p r o c e ss  o f  n a tu r a l (a s  d if f e r e n t  f r o m  a r t if ic ia l) g e n e r a t io n .

P r iv a t io n  is  a  p r in c ip le  per accidens, b u t  n e c e s sa r y  fo r  g e n e r a t io n

7 .  S u n t ig itu r  t r ia  p r in c ip ia  n a tu r a e , s c i lic e t m a te r ia , fo r m a  e t  
p r iv a t io ; q u o r u m  a lte r u m , s c i lic e t fo r m a , e s t id  a d  q u o d  e s t  
g e n e r a t io ,  a lia  d u o  s u n t  e x  p a r te  e iu s  e x  q u o  e s t  g e n e r a t io . U n d e  
m a te r ia  e t p r iv a t io  s u n t id e m  s u b ie c to , s e d  d if f e r u n t r a t io n e . 
I llu d  e n im  id e m  q u o d  e s t a e s , e s t in f ig u r a tu m  a n te  a d v e n tu m  
fo r m a e ; s e d  e x  a lia  r a t io n e  d ic itu r  a e s e t  e x  a lia  in f ig u r a tu m .  
U n d e  p r iv a t io  d ic itu r  p r in c ip iu m  n o n  p e r  s e , s e d  p e r  a c c id e n s , 
q u ia  s c il ic e t c o in c id it c u m  m a te r ia ; s ic u t d ic im u s q u o d  p e r  
a c c id e n s  m e d ic u s  a e d if ic a t . M e d ic u s  e n im  a e d if ic a t n o n  e x  e o  
q u o d  e s t  m e d ic u s , s e d  e x  e o  q u o d  e s t  a e d if ic a to r , q u o d  c o in c id it  
c u m  m e d ic o  in  u n o  s u b ie c to . S e d  d u p le x  e s t  a c c id e n s : s c i l ic e t 
n e c e s s a r iu m  q u o d  n o n  s e p a r a tu r  a  r e , u t r is ib i le  a b  h o m in e ; e t  
n o n  n e c e s s a r iu m  q u o d  s e p a r a tu r , u t a lb u m  a b  h o m in e . U n d e  
l ic e t  p r iv a t io  s it  p r in c ip u m  p e r  a c c id e n s ,  n o n  s e q u itu r  q u o d  n o n  
s it n e c e s s a r ia a d g e n e r a t io n e m , q u ia m a te r ia  a p r iv a t io n e  
n u m q u a m  d e n u d a tu r ; in q u a n tu m  e n im  e s t s u b  u n a  fo r m a ,  
h a b e t p r iv a t io n e m  a lte r iu s e t e c o n v e r s o , s ic u t in  ig n e e s t  
p r iv a t io  a e r is  e t  in  a e r e  p r iv a t io  ig n is .
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T h e r e  a r e  th e r e fo r e  th r e e  p r in c ip le s  o f  n a tu r e , n a m e ly  m a tte r , 
fo r m  a n d  p r iv a t io n . T h e  s e c o n d  o f  th e s e , n a m e ly  fo r m , is  th a t  
to w a r d  w h ic h  g e n e r a t io n  m o v e s ;  th e  o th e r  tw o  l ie  o n  th e  s id e  o f  
th a t f r o m  w h ic h  g e n e r a t io n  d e p a r t s . W h e n c e , m a tte r a n d  
p r iv a t io n  a r e  th e  s a m e  in  s u b je c t , b u t  th e y  d if fe r  in  d e s c r ip t io n . 
T h e th in g  w h ic h  is b r o n z e  is th e  v e r y  s a m e  th in g  w h ic h  is  
u n s h a p e d , b e fo r e  th e  c o m in g  o f  th e  fo r m . B u t i t  is  s a id  to  b e  
b r o n z e  fo r  o n e  r e a s o n , a n d  u n s h a p e d  fo r  a n o th e r . W h e n c e ,  
w h e n  p r iv a t io n  is  s a id  to  b e  a  p r in c ip le , i t is  n o t s a id  to  b e  a  
p r in c ip le  p e r  s e ( i .e . , b e c a u s e  o f  i t s e lf ) , b u t  p e r  accidens ( i.e . ,  
b e c a u s e  o f  s o m e th in g  o th e r  th a n  i t s e lf ) , i .e . , b e c a u se  i t  h a p p e n s  
to  b e  fo u n d  to g e th e r  w ith  m a tte r . A s  w h e n  w e  s a y  th a t  i t  is  per 
accidens th a t a  m e d ic a l d o c to r  b u ild s . F o r  a  m e d ic a l d o c to r  
b u ild s  n o t  b e c a u s e  h e  is  a  m e d ic a l d o c to r , b u t  b e c a u s e  h e  is  a  
b u ild e r . B e in g  a  b u ild e r  a n d  b e in g  a  m e d ic a l d o c to r  h a p p e n  to  
b e  fo u n d  to g e th e r  in  th e  s a m e  s u b je c t . B u t  th e r e  a r e  tw o  k in d s  o f  
a c c id e n t. T h e r e  is ,  f ir s t , th e  n e c e s s a r y  a c c id e n t , w h ic h  d o e s  n o t  
g e t s e p a r a te d  f r o m  th e  th in g  o f w h ic h  i t is a n  a c c id e n t ; fo r  
e x a m p le , r is ib le  d o e s  n o t g e t  s e p a r a te d  f r o m  m a n . T h e r e  is , 
s e c o n d ly , th e  a c c id e n t w h ic h  is n o t n e c e s s a r y ; a n d  s u c h  a n  
a c c id e n t  d o e s  g e t  s e p a r a te d ; fo r  e x a m p le , w h ite  f r o m  m a n . A n d  
s o , th o u g h  p r iv a t io n  is a  p r in c ip le  p e r accidens, i t d o e s  n o t  
fo l lo w  th a t  i t  is  n o t  n e c e ss a r y  fo r  g e n e r a t io n ; b e c a u s e  m a tte r  is  
n e v e r  w ith o u t  p r iv a t io n . F o r  in s o fa r  a s  i t  is  u n d e r  o n e  fo r m , i t  
is  w ith  th e  p r iv a t io n  o f  a n o th e r ,  a n d  c o n v e r s e ly . F o r  e x a m p le ,  
in  f ir e , th e r e  is  th e  p r iv a t io n  o f  a ir , a n d  in  a ir  th e  p r iv a t io n  o f  
f ir e .

O f th e  th r e e  p r in c ip le s  o f  n a tu r e , b e g in s  A q u in a s  in  7 ., fo r m  is  fo u n d  in  

th e  terminus ad quern. F o r m  is  th a t to w a r d  w h ic h  g e n e r a t io n  m o v e s . T h e  

o th e r  tw o , i .e ., m a tte r  a n d  p r iv a t io n , o n  th e  o th e r  h a n d , a r e  fo u n d  in  th e  

terminus a quo. M a tte r a n d  p r iv a t io n  a r e th a t f r o m  w h ic h  g e n e r a t io n  

p r o c e e d s ;  a n d  in  s u c h  a  w a y  th a t , th o u g h  th e y  a r e  th e  s a m e  in  s u b je c t , th e y  a r e  

d if fe r e n t in  d e s c r ip t io n . T h a t w h ic h  c a n  b e  (w h a t i t is  b e c o m in g ) , a n d  th a t  

w h ic h  is n o t (w h a t i t is b e c o m in g ) , a r e  o n e  a n d  th e  s a m e  th in g . B u t th a t  
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w h ic h  c a n  b e , a n d  th a t w h ic h  is n o t, a r e  c o n c e p tu a lly  d iff e r e n t (differunt 

ratione). T h e  th in g  w h ic h  is b r o n z e , a n d  th e  th in g  w h ic h  is u n sh a p e d , a r e  

o n e  a n d  th e  s a m e  th in g . B u t to  b e  b r o n z e  a n d  to  b e u n s h a p e d  a r e  q u ite  

d if f e r e n t . T h e  fo r m e r  is  th e  m a tte r , a n d  th e  la t t e r  th e  p r iv a t io n .

B r o n z e  is  b r o n z e , o n e  o u g h t to  n o te , w h e th e r  u n sh a p e d  (a s b e fo r e  th e  

c h a n g e , in  th e terminus a quo) o r s h a p e d (a s a f te r th e c h a n g e , in th e  

terminus ad quern). A n d  th e  s h a p e  o f th e  s h a p e d  b r o n z e  is n o t , n o w , a n  

in g r e d ie n t o f th e n a tu r e o f th e b r o n z e , ju s t a s th e u n s h a p e d n e s s o f th e  

u n s h a p e d  b r o n z e  w a s  n o t , th e n , a n  in g r e d ie n t o f th e  n a tu r e  o f th e  b r o n z e . 

B r o n z e  h a s  i t s  o w n  fo r m , a s  w e ll a s  i t s  o w n  m a tte r , b y  b o th  o f  w h ic h  i t is  b o th  

a c tu a lly b r o n z e  a n d  p o te n tia l ly  a  s ta tu e . A n d  ju s t  a s  i t s  o w n  fo r m  is  n o t a n  

in g r e d ie n t o f th e n a tu r e  o f i ts o w n  m a tte r , n e ith e r  is i t s o w n  m a tte r  a n  

in g r e d ie n t o f th e n a tu r e  o f i t s o w n  fo r m . G e n e r a lly  s p e a k in g , m a tte r  a n d  

fo r m  a r e  in g r e d ie n ts  o f  th a t  w h ic h  is  c o m p o s e d  o u t  o f  th e m , a n d  n e ith e r  is  a n  

in g r e d ie n t o f th e  n a tu r e  o f th e  o th e r . M o r e o v e r , th e  b r o n z e  is  s a id  to  b e  in 

potency to th e  s h a p e  i t  n o w  h a s (in the terminus ad quern, a f te r  th e  c h a n g e ) , 

ju s t  a s  i t  w a s  s a id  to  b e  in potency to th a t  s h a p e  w h e n  i t  d id  n o t  y e t  h a v e  i t ( in  

th e  terminus a quo, b e fo r e  th e  c h a n g e ) - - b u t in  a  d iff e r e n t s e n s e . I n  th e  

terminus a quo, i t  w a s in  p o te n c y  a s d e te r m in a b le o r  p e r fe c t ib le ; in  th e  

terminus ad quern, i t  is  in  p o te n c y  a s  d e te r m in e d  o r  p e r fe c te d . A n d  th is  is  s o  

b e c a u s e  a f te r  th e  c h a n g e , a s  w e ll a s  b e fo r e  th e  c h a n g e , th e  s h a p e  is  s o m e th in g  

o v e r a n d a b o v e , s o m e th in g in a d d it io n  to , th e n a tu r e o f th e b r o n z e ; 

s o m e th in g  w h ic h  can p e r fe c t o r  can d e te r m in e  th e  b r o n z e , th e  m a tte r , in  th e  

terminus a quo; s o m e th in g  w h ic h  is d e te r m in in g  o r  is p e r fe c t in g  th e  b r o n z e , 

th e  m a tte r , in  th e  terminus ad quern.

T h o u g h  p r iv a t io n  is  a  p r in c ip le  o f  n a tu r e , A q u in a s  c o n tin u e s , p r iv a t io n  is  

n o t a p r in c ip le per se ( i .e . , b e c a u s e  o f i ts e lf ) , b u t r a th e r  per accidens ( i .e . , 

b e c a u s e  o f  s o m e th in g  e ls e ) , n a m e ly  b e c a u s e  o f  th e  m a tte r  to  w h ic h  i t  a t ta c h e s , 

o r  w h ic h  i t  a c c o m p a n ie s . M a tte r , in  th e  terminus a quo, e x is ts  b e c a u s e  o f th e  

fo r m  w h ic h  i t h a s . A n d  w h a te v e r  th e  fo r m  w h ic h  m a tte r  h a s , i t h a s a lso  

s o m e  p r iv a t io n  o r  o th e r , th e  c h a r a c te r  o f th e  p r iv a t io n  b e in g  d e te r m in e d  b y  
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th e  c h a r a c te r  o f  th e  fo r m . A  th in g  is  ju s t  w h a t  i t  is  b y  r e a s o n  o f  i t s  m a tte r  a n d  

i ts  fo r m . J u s t  w h a t  i t  is , a n d  n o t  w h a t  i t  is  n o t  (b u t  is  a b o u t  to  b e c o m e ) . W h a t  

i t is , is  r e a l; b o th  i t s  m a tte r  a n d  i ts  fo r m  a r e  r e a l . W h a t th e  th in g  is  n o t ( i .e . , 

th e  p r iv a t io n ) , w h ile  th e  th in g  i ts e lf is  s t il l ju s t w h a t i t is , in  th e  terminus a 

quo, is  n o t  r e a l . A n d  th is  is  w h y  i t  is  s a id  th a t  p r iv a t io n  is  n o t  a  p r in c ip le  per 

s c . P r iv a t io n  d o e s  n o t e x is t o f i t s e lf ; i t e x is ts  o n ly  b e c a u s e  o f th e  e x is t in g  

m a tte r  to  w h ic h  i t  a t ta c h e s .

T o  c la r ify  w h a t  h e  h a s  b e e n  s a y in g ,  A q u in a s  c o m p a r e s  p r iv a t io n  to  th e  

b u ild in g  a c t iv ity  o f  a  m e d ic a l d o c to r . I t is  n o t  per se, i .e . , n o t  b e c a u s e  h e  is  a  

m e d ic a l d o c to r , th a t  th e  m e d ic a l d o c to r  b u ild s . R a th e r , i t is  per accidens, i .e . , 

b e c a u s e  o f  s o m e th in g  o th e r  th a n  b e in g  a  m e d ic a l d o c to r . I t is  b e c a u s e  th e  

m e d ic a l  d o c to r  is  a lso  a  b u ild e r . O n e  a n d  th e  s a m e  th in g - - in  th is  c a s e , th e  

s a m e  in d iv id u a l p e r s o n  -  is  b o th  a  m e d ic a l d o c to r  a n d  a  b u ild e r . S im ila r ly , 

o n e  a n d  th e  s a m e  th in g —  in  th is  c a s e , th e  terminus a quo o f  th e  c h a n g e —  is  

b o th  b r o n z e  (w h a t  c a n  b e  a  s ta tu e )  a n d  u n s h a p e d  (w h a t  is  n o t  a  s ta tu e ) . B u t, 

w h e r e a s  i t  is  n o t  n e c e s s a r y  th a t  th e  m e d ic a l  d o c to r  b e  a  b u ild e r  a s  w e ll ( e a c h  is  

a  s e p a r a b le  a c c id e n t , o r  c o n c o m ita n t , o f  th e  o th e r ) ; i t  is  n e c e s s a r y  th a t m a tte r  

h a v e  a  p r iv a t io n  (m a t te r  a n d  p r iv a t io n  a r e  in s e p a r a b le  c o n c o m ita n ts ) . W h a t  

c a n  b e  w h a t i t is  a b o u t to  b e c o m e  (m a t te r ) , is  n o t  w h a t i t is  a b o u t  to  b e c o m e  

(p r iv a t io n ) , a n d  n e c e s sa r i ly . I t c a n n o t n o t b e  w h a t i t is a b o u t to  b e c o m e .  

O th e r w is e , i t c o u ld  n o t  b e c o m e  th a t; fo r , i t w o u ld  a lr e a d y  b e  th a t . W h a t c a n  

r e c e iv e  a  g iv e n  fo r m  (m a t te r ) c a n n o t n o w  h a v e  th a t g iv e n  fo r m  (p r iv a t io n ) , 

fo r  e x a m p le , in  f ir e , w h ic h  c a n  b e  w h a t i t is  a b o u t to  b e c o m e , n a m e ly  a ir , 

th e r e  is , m u s t b e , th e  p r iv a t io n  o f  a ir . A n d  in  a ir , w h ic h  c a n  b e  w h a t i t is  

a b o u t to  b e c o m e , n a m e ly  f ir e , th e r e  is , m u s t b e , th e  p r iv a t io n  o f  f ir e . I f th is  

w e r e  n o t  s o , th e n  a ir  c o u ld  n o t  b e c o m e  f ir e ,  b e c a u s e  a ir  w o u ld  a lr e a d y  b e  f ir e .

W h e n  A q u in a s  s a id  a b o v e , " S e d  d u p le x  e s t  a c c id e n s ,”  w h a t  e x a c t ly  d id  h e  

m e a n  b y  th e  w o r ld  “ a c c id e n s" ? H is e x a m p le  o f w h ite  in  r e la t io n  to  m a n  

m ig h t s u g g e s t  th a t  h e  w a s  ta lk in g  a b o u t a  p r e d ic a m e n ta l a c c id e n t , i . .e , a b o u t  

th a t w h ic h  e x is t s  in  a  s u b s ta n c e  a s  in  a n  u lt im a te  e x is t in g  s u b je c t . F o r , w h ite  
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is  ju s t s u c h  a n  a c c id e n t . B u t h e  g a v e a n o th e r  e x a m p le / n a m e ly  r is ib le  in  

r e la t io n  to  m a n . A n d  r is ib il ity  is  n o t a  p r e d ic a m e n ta l a c c id e n t ; i t is  r a th e r  a  

p r o p e r ty  o f m a n , a  p r o p e r ty  in  th e  c a te g o r y  o f s u b s ta n c e . M a n  is r is ib le , 

b e c a u s e  m a n  is  r a t io n a l; a n d  r a t io n a l is th e  s p e c if ic  d if f e r e n c e  o f  m a n . S in c e  

w h ite a n d  r is ib le , in  r e la t io n  to  m a n , h a v e th is in  c o m m o n , n a m e ly  th a t  

n e ith e r is o f th e c o n c e p tu a l c o n te n t (ratio) o f m a n ; th is s u g g e s ts th a t  

" a c c id e n s "  in  th e  c la im  th a t  " d u p le x  e s t  a c c id e n s "  m e a n s : th a t w h ic h  is  fo u n d  

to g e th e r  w ith  a n o th e r  w ith o u t b e in g  o f  th e  c o n c e p tu a l c o n te n t o f th a t o th e r . 

T h is s u g g e s t io n  f it s th e  r e la t io n  b e tw e e n  m a tte r  a n d  p r iv a t io n . T h e y  a r e  

fo u n d  to g e th e r , b u t  n e ith e r  is  o f  th e  c o n c e p tu a l c o n te n t o f  th e  o th e r . M a tte r , 

th e  c o n c e p tu a l c o n te n t o f  w h ic h  is  c a n  b e , is  fo u n d  to g e th e r  w ith  p r iv a t io n , 

th e c o n c e p tu a l c o n te n t o f w h ic h  is  is  n o t . F u r th e r m o r e , p r iv a t io n , l ik e  

r is ib il ity , is  a  n e c e s sa r y  a c c id e n t; th a t is , ju s t  a s  r is ib i l i ty  c a n n o t  b e  s e p a r a te d  

f r o m  m a n , n e ith e r  c a n  p r iv a t io n .b e  s e p a r a te d  f r o m  m a tte r . F o r , w h a t c a n  b e  

n e c e s s a r i ly  is  n o t .

P r iv a t io n , n o t  n e g a tio n

8 .  E t e s t s c ie n d u m  q u o d , c u m  g e n e r a t io  s it e x  n o n  e s s e , n o n  
d ic im u s  q u o d  n e g a t io  s it  p r in c ip iu m , s e d  p r iv a t io , q u ia  n e g a t io  
n o n  d e te r m in a t s ib i s u b ie c tu m . N o n  v id e r e  e n im  p o te s t d ic i  
e t ia m  d e  n o n  e n t ib u s , u t 'c h im a e r a  n o n  v id e t ; ' e t i t e r u m  d e  
e n t ib u s  q u a e  n o n  s u n t  n a ta  h a b e r e  v is u m , s ic u t  d e  la p id e . S e d  
p r iv a tio  n o n  d ic itu r  n is i d e  d e te r m in a to  s u b ie c to , in  q u o  s c il ic e t  
n a tu s  e s t  f ie r i h a b itu s , s ic u t  c a e c ita s  n o n  d ic itu r  n is i d e  h is  q u a e  
s u n t n a ta  v id e r e . E t q u ia g e n e r a t io n o n  f i t e x  n o n  e n te  
s im p lic ite r , s e d  e x  n o n  e n te  q u o d  e s t  in  a liq u o  s u b ie c to , e t  n o n  
in  q u o lib e t , s e d  in  d e te r m in a to , —  n o n  e n im  e x  q u o lib e t  n o n  
ig n e  f it  ig n is , s e d  e x  ta l i n o n  ig n e ,  c ir c a  q u e m  n a ta  s it  f ie r i  fo r m a  
ig n is , —  id e o  d ic itu r  q u o d  p r iv a t io  s it  p r in c ip iu m .

A lth o u g h  g e n e r a t io n  is  f r o m  n o n -b e in g , w e  d o  n o t  s a y , i t  m u s t  
b e u n d e r s to o d , th a t n e g a t io n  is a p r in c ip le , b u t p r iv a t io n ;  
b e c a u s e  n e g a t io n  d o e s  n o t  d e te r m in e  a  s u b je c t  fo r  i t s e lf . F o r  th e  
n e g a t io n ,  " T h e y  d o  n o t  s e e ,"  c a n  b e  s a id  e v e n  o f  th in g s  w h ic h  d o  
n o t  e x is t . F o r  e x a m p le , " C h im e r a s  d o  n o t  s e e ." A n d  a g a in , e v e n  
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o f  th in g s  w h ic h  a r e  n o t  m e a n t  b y  n a tu r e  to  see, a s  o f  a  s to n e . B u t  
a  p r iv a t io n  is  n o t p r e d ic a te d  e x c e p t o f a  d e te r m in e d  s u b je c t , 
n a m e ly  o f  a  s u b je c t  w h ic h  is  m e a n t  b y  n a tu r e  to  c o m e  to  h a v e  a  
c e r ta in  c a p a c ity . F o r  e x a m p le , b lin d n e s s  is  n o t  p r e d ic a te d  e x c e p t  
o f th in g s w h ic h a r e m e a n t b y  n a tu r e to s e e . A n d  b e c a u s e  
g e n e r a t io n  d o e s  n o t  ta k e  p la c e  f r o m  n o n -b e in g  s im p ly , b u t  f r o m  
th e  n o n -b e in g  w h ic h  is in  s o m e  s u b je c t; a n d  n o t in  ju s t a n y  

s u b je c t ,  b u t  in  a  d e te r m in e d  o n e — f ir e , fo r  e x a m p le , d o e s  n o t  
c o m e  to  b e  f r o m  ju s t  a n y  n o n - f ir e , b u t  f r o m  th e  s o r t  o f  n o n - f ir e  
in  w h ic h  th e  fo r m  o f  f ir e  is  m e a n t  b y  n a tu r e  to  c o m e  to  b e ~  
th is  is  w h y  i t  is  s a id  th a t  p r iv a t io n  [n o t  n e g a t io n ] is  a  p r in c ip le .

I n  8 ., A q u in a s o b s e r v e s , a n d  e m p h a s iz e s , th a t th o u g h g e n e r a t io n  

p r o c e e d s  f r o m  n o n -b e in g - w h ic h  m ig h t  le a d  o n e  to  th in k  th a t  n e g a t io n  is  

a  p r in c ip le  o f  n a tu r e - i t  is  p r iv a t io n , n o t  n e g a t io n , w h ic h  is  th e  p r in c ip le . 

T h is  is  s o , e x p la in s  A q u in a s , b e c a u s e  n e g a t io n  d o e s  n o t  p ic k  o u t , o r  s e le c t , o r  

d e s ig n a te a s u b je c t f r o m  w h ic h  g e n e r a t io n  c a n a p p r o p r ia te ly d e p a r t . 

N e g a t io n s  c a n  b e  p r e d ic a te d  o f  a n y th in g  a t  a ll, e v e n  o f  th in g s  w h ic h  d o  n o t  

e x is t F o r  e x a m p le , w e  c a n  s a y , " S to n e s  d o  n o t  s e e " o r " M o u n ta in s d o  n o t  

s e e ;" a n d  e v e n , " N o th in g n e s s  d o e s  n o t  s e e " o r " C h im e r a s (m o n s te r s  o f  m y  

fa n ta s iz in g  m in d ) d o  n o t  s e e ." B u t  p r iv a t io n s  c a n n o t  b e  p r e d ic a te d  e x c e p t  o f  

th in g s w h ic h , fo r  s o m e  r e a s o n  o r  o th e r , d o  n o t h a v e  s o m e c a p a c ity , o r  

p e r fe c t io n , w h ic h  th e y  a r e  m e a n t b y  n a tu r e  to  h a v e . F o r  e x a m p le , w e  c a n  

s a y , " T h is m a n  is  b lin d " o r  " T h is d o g  is  b lin d ; ” b u t n o t , " N o th in g n e s s  is  

b lin d " o r " S to n e s  a r e  b lin d " o r " M o u n ta in s  a r e  b lin d ." F o r  m e n  a n d  d o g s  

a r e  m e a n t  b y  n a tu r e  to  h a v e  th e  c a p a c ity  o f  s ig h t ;  b u t  n o th in g n e s s  a n d  s to n e s  

a n d  m o u n ta in s  a r e  n o t .

M o r e o v e r , g e n e r a t io n  is  n e v e r  f r o m  a b s o lu te  n o th in g n e s s ; fo r  th a t is  

c r e a t io n . G e n e r a t io n  is a lw a y s f r o m  s o m e th in g  w h ic h  e x is t s , a n d  is o f a  

g iv e n  k in d  ( th e  terminus a quo), to  s o m e th in g  e ls e  w h ic h  e x is t s , a n d  is o f  

a n o th e r g iv e n  k in d ( th e terminus ad quern). T h e g iv e n  k in d  o f th e  

terminus a quo is r o o te d  in  i ts fo r m , a n d  is th e  s o u r c e  o f th e p o te n c y  

(m a t te r ) a n d  o f th e n o n -b e in g  (p r iv a t io n ) w h ic h  a r e r e q u ir e d fo r th a t  
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p a r t ic u la r  s o r t o f g e n e r a t io n . T h e  g iv e n  k in d  o f th e  terminus ad quern is  

r o o te d  in  th e  n e w ly  a c q u ir e d  fo r m . F ir e , e x e m p lif ie s  A q u in a s , d o e s n o t  

c o m e  to  b e  f r o m  ju s t a n y  s o r t o f n o n - fir e , b u t  f r o m  th e  s o r t o f n o n - f ir e  in  

w h ic h  i t m a k e s  s e n s e  to  s a y  th e r e  is  a  p r iv a t io n  o f th e  fo r m  o f  f ir e , i .e . , th e  

s o r t  o f  n o n - f ir e  w h ic h  is m e a n t  b y  n a tu r e  to  r e c e iv e  th e  fo r m  o f  f ir e . J u s t  a s  

th e  p r iv a t io n  d e s ig n a te d  b y  " is b lin d "  r e q u ir e s a n  a p p r o p r ia te  s u b je c t , fo r  

e x a m p le  a  m a n  o r  a  d o g ; s o  to o , th e  p r iv a t io n  d e s ig n a te d  b y  " is n o t o n  f ir e ”  

r e q u ir e s  a n  a p p r o p r ia te  s u b je c t , i .e . , s o m e  c o m b u s t ib le  m a te r ia l, fo r  e x a m p le  

a  p ie c e  o f  p a p e r , b u t n o t a  s to n e . W h e r e a s  p a p e r  c a n  b u r n , c a n  c o m e  to  b e  

" o n  f ir e ,"  a  s to n e  c a n n o t . S im ila r ly , w h e r e a s  s p e r m  a n d  o v u m  c a n  c o m e  to  

b e  a  h u m a n  b e in g , a  p ie c e  o f  p a p e r  c a n n o t . " I s n o t  a  h u m a n  b e in g ,"  a s  s a id  

o f s p e r m  a n d  o v u m  (w h ic h  a r e  th e  terminus a quo o f th e  g e n e r a t io n  o f  a  

h u m a n  b e in g ) , d e s ig n a te s th e p r iv a t io n  w h ic h  is a p p r o p r ia te fo r th a t  

g e n e r a t io n . " Is n o t a  h u m a n  b e in g ," a s  s a id  o f  a  s to n e , d e s ig n a te s  o n ly  a  

n e g a t io n . F o r  a  s to n e  is  n o t m e a n t b y  n a tu r e  to  c o m e  to  b e  a  h u m a n  b e in g ;  

th e  s p e r m  a n d  th e  o v u m  a r e . A n d  th is  is  w h y  p r iv a t io n , c o n c lu d e s  A q u in a s , 

is  o n e  o f  th e  p r in c ip le s  o f  n a tu r e , a n d  n e g a t io n  is  n o t .

P r iv a t io n  is  a  p r in c ip le  o f  c o m in g  to  b e ,  b u t  n o t  o f  b e in g

9 .  S e d  in  h o c  d if f e r t  a b  a liis , q u ia  a lia  s u n t  p r in c ip ia  e t  in  e s se  e t  
in  f ie r i . A d  h o c  e n im  q u o d  f ia t  id o lu m , o p o r te t  q u o d  s it  a e s , e t  
q u o d  u lt im o  s it f ig u r a  id o li ; e t i t e r u m  q u a n d o  ia m  id o lu m  e s t , 
o p o r te t  h a e c  d u o  e s s e . S e d  p r iv a t io  e s t  p r in c ip u m  in  f ie r i e t  n o n  
in  e s s e ; q u ia  d u m  f i t id o lu m , o p o r te t  q u o d  n o n  s it id o lu m . S i 
e n im  e s s e t , n o n  f ie r e t;  q u ia  q u o d  f i t  n o n  e s t , n is i in  s u c c e ss iv is ,  
u t t e m p u s e t m o tu s . S e d  e x  q u o  ia m  id o lu m  e s t , n o n  e s t ib i  
p r iv a t io id o li ; q u ia  a f fir m a t io  e t n e g a t io  n o n  s u n t s im u l,  
s im il it e r  n e c  p r iv a t io  e t  h a b itu s . I te m  p r iv a t io  e s t p r in c ip iu m  
p e r  a c c id e n s ,  u t  s u p r a  e x p o s itu m  e s t ;  a lia  d u o  s u n t  p r in c ip ia  p e r  
s e .

P r iv a t io n  d if fe r s  f r o m  th e  o th e r  p r in c ip le s  in  th is : th e  o th e r s  
a r e  p r in c ip le s  b o th  in  b e in g  a n d  in  c o m in g  to  b e . F o r  in  o r d e r  
th a t  a  s ta tu e  c o m e  to  b e , th e r e  m u st  b e  th e  b r o n z e  I to  b e g in  w ith ] , 

a n d  u lt im a te ly  th e r e  m u s t  b e  th e  s h a p e  o f  th e  s ta tu e . A n d  a g a in , 
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w h e n  th e  s ta tu e  is  a lr e a d y  in  e x is te n c e , th e s e  tw o I  th e  b r o n z e  
a n d  th e  s h a p e )  m u st b e  th e r e . B u t p r iv a t io n  is  a  p r in c ip le  in  
c o m in g  to  b e a n d  n o t in  b e in g ; b e c a u s e  w h ile th e s ta tu e is  
c o m in g  to  b e , i t  m u s t  b e  th a t th e  s ta tu e  is  n o t y e t  in  e x is te n c e .  
F o r , i f  i t  w e r e  in  e x is te n c e ,  i t  w o u ld  n o t  b e  c o m in g  to  b e ; b e c a u s e  
w h a t  is  c o m in g  to  b e  d o e s  n o t  y e t  e x is t , u n le s s  i t is  s o m e th in g  
s u c c e s s iv e ,  l ik e  t im e  a n d  m o tio n . B u t , a s  s o o n  a s  th e  s ta tu e  is  in  

e x is te n c e , th e  p r iv a t io n  o f s ta tu e  is n o  lo n g e r  th e r e , b e c a u s e  
a f f ir m a t io n  a n d  n e g a tio n  a r e  n o t  fo u n d  to g e th e r ; n e ith e r  a r e  
p r iv a t io n  a n d  th e fo r m  o f w h ic h  i t is th e  p r iv a t io n . A g a in ,  
p r iv a t io n  is  a  p r in c ip le  per accidens, a s  w a s  e x p la in e d  a b o v e ;  th e  
o th e r  tw o  a r e  p r in c ip le s  per se.

I n  9 ., A q u in a s  p o in t s  o u t  th a t  th o u g h  m a tte r , fo r m  a n d  p r iv a t io n —  a ll 

th r e e —  a r e  p r in c ip le s  o f  c o m in g  to  b e , o n ly  m a tte r  a n d  fo r m  a r e  p r in c ip le s  o f  

b e in g . T o  m a k e  h is  m e a n in g  c le a r , o n e  m u st  n o te  th a t , w h e n  A q u in a s  p o in t s  

th is  o u t , h is  fo c u s  is  o n  th e  n a tu r e , o r  e s s e n c e , o f  th e  n e w ly  g e n e r a te d  th in g , 

th e  terminus ad quem. T h e  m a tte r  w h ic h  w a s  in  th e  terminus a quo b e fo r e  

th e  c h a n g e  b e g a n - th a t m a tte r  s u r v iv e s in  th e  terminus ad queni a s  a n  

in g r e d ie n t o f  w h a t  i t  is , i .e . , a s  a n  in tr in s ic  p r in c ip le  o f  i t s b e in g . T h e  fo r m  

w h ic h  th e  s u r v iv in g  m a tte r  r e c e iv e s , th a t  to o  is  a n  in g r e d ie n t  o f  th e  n a tu r e  o f  

th e  terminus ad quern, a n o th e r in tr in s ic p r in c ip le o f i t s b e in g . B u t th e  

p r iv a t io n  d o e s  n o t s u r v iv e  in  th e terminus ad quem a s  a n  in g r e d ie n t o f  i ts  

n a tu r e ;  i t  d o e s  n o t  s u r v iv e  a t  a ll. T h e  p r iv a t io n  is  th e r e  o n ly  in  th e  terminus 

a quo, a n d  d u r in g th e p r o c e s s o f g e n e r a t io n . B u t o n c e th a t p r o c e s s is  

t e r m in a te d , m a tte r  h a s r e c e iv e d  fo r m  ( th e  fo r m  o f  w h ic h  th e  p r iv a t io n  h a d  

b e e n  th e  p r iv a t io n ) , a n d  th a t p a r t ic u la r  p r iv a t io n  is  n o  lo n g e r  th e r e . T h u s , 

th a t p a r t ic u la r  p r iv a t io n  w a s  th e r e  a s  a  p r in c ip le  o f  th e  c o m in g  to  b e  o f  th e  

terminus ad quem, b u t  is  n o t th e r e  a s  a  p r in c ip le  o f  th e  b e in g  o f  th e  terminus 

ad quem. T o  b e  s u r e , ju s t a s m a tte r  w a s th e r e th r o u g h o u t th e p r o c e s s o f  

g e n e r a t io n , s o  to o  w a s  s o m e  fo r m  o r  o th e r . O th e r w is e  th e  m a tte r  c o u ld  n o t  

h a v e b e e n  in  e x is te n c e , n o r th e r e fo r e c o u ld  a n y  p r iv a t io n  h a v e b e e n  in  

e x is te n c e . M a tte r  c a n n o t e x is t w ith o u t fo r m ; a n d  p r iv a t io n  c a n n o t e x is t  

w ith o u t m a tte r . A n d  s o , m a tte r , fo r m  a n d  p r iv a t io n — a ll th r e e — a r e  

p r in c ip le s o f th e c o m in g  to b e (fieri) o f  th e  terminus ad quem; b u t o n ly  
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m a tte r  a n d  fo r m  a r e  p r in c ip le s  o f th e  b e in g  (esse) o f  th e  terminus ad quern. 

W h a t  is  in  p r o c e s s  o f  c o m in g  to  b e , d o e s  n o t  y e t  e x is t . T h is  is  w h y  p r iv a t io n  is  

th e r e  d u r in g  th e  c o m in g  to  b e , b u t n o t  b e y o n d . A n d  th is is  w h y  p r iv a t io n  

( th e p r iv a t io n , th a t is , w h ic h  is a p r in c ip le o f n a tu r e ) c a n  b e l ik e n e d  to  

s u c c e s s iv e  r e a lit ie s , l ik e  t im e  a n d  m o t io n , w h ic h , q u a  s u c c e s s iv e , b o th  a r e  ( in  

o n e  r e s p e c t)  a n d  a r e  n o t  ( in  a n o th e r  r e s p e c t ) . P r iv a t io n  is  a  n o n -b e in g  w h ic h  

is , a s  w e ll a s  a  b e in g  w h ic h  is  n o t —  in  a  terminus a quo w h ic h  is  m e a n t  b y  

n a tu r e  ( in  a  g iv e n  a p p r o p r ia te  p r o c e s s o f g e n e r a t io n ) to  r e c e iv e  th e  fo r m  o f  

w h ic h  th e  p r iv a t io n  is  a  p r iv a t io n .

M a tte r  a n d  p r iv a t io n

1 0 .  E x  d ic t is ig itu r  p a te t q u o d  m a te r ia  d iff e r t a  fo r m a  e t a  

p r iv a t io n e  s e c u n d u m  r a t io n e m . M a te r ia  e n im  e s t i in  q u  
in te ll ig itu r  fo r m a  e t  p r iv a t io ;  s ic u t  in  c u p r o  in te l lig itu r  f ig u r a  e t  
in f ig u r a tu m . Q u a n d o q u e e n im  m a te r ia  d e n o m in a tu r  c u  
p r iv a t io n e , q u a n d o q u e  s in e  p r iv a t io n e ;  s ic u t  a e s , c u m  s i m a  e  
id o l i, n o n  im p o r ta t p r iv a tio n e m , q u ia  e x  h o c  q u o d  d ic o a e s , 
n o n  in te ll ig itu r  in d is p o s itu m  s iv e  in f ig u r a tu m . S e d  fa n n a , c u m  
s it m a te r ia  r e s p e c tu , p a n is , im p o r ta t in  s e  p r iv a t io n e m  o n ^ ® e  
p a n is , q u ia  e x  h o c  q u o d  d ic o  ’fa r in a , ’ s ig n if ic a tu r  in d is p o s i 1 0  

s iv e  in o r d in a tio  o p p o s ita  fo r m a e  p a n is . E t q u ia  in  g e n e r a  io n  
m a te r ia  s iv e  s u b ie c tu m  p e r m a n e t , p r iv a t io  v e r o  n o n , n e q u  
c o m p o s itu m  e x  m a te r ia  e t p r iv a t io n e , id e o  m a te r ia  q u a e  n o n  
im p o r ta t p r iv a t io n e m , e s t  p e r m a n e n s , q u a e  a u te m  im p o r  a  , e s  

t r a n s ie n s .

I t  is  c le a r , th e r e fo r e , f r o m  th e  th in g s  w h ic h  h a v e  b e e n  s a id , th a t  
m a tte r  d if f e r s in  d e s c r ip t io n  [d e f in it io n ] f r o m  fo r m  a n d  f r o m  

p r iv a t io n . F o r  m a tte r  is  th a t in  w h ic h  fo r m  a n d  p r iv a t io n  a r e  
u n d e r s to o d ; a s , fo r  e x a m p le , th e  s h a p e  a n d  th e  u n sh a p e d  m  
b r o n z e . S o m e t im e s  in d e e d  m a tte r  is  d e n o m in a te d  a s w ith  a  
p r iv a t io n , s o m e tim e s a s w ith o u t a p r iv a t io n . B r o n z e , fo r  
e x a m p le , a s  th e  m a tte r  o f  a  s ta tu e , d o e s  n o t  in c lu d e  a  p r iv a t io n ;  
b e c a u se w h e n  I c a l l i t b r o n z e , i t is n o t u n d e r s to o d  to b e  
u n a r r a n g e d  o r  u n s h a p e d . B u t  f lo u r ,  a s  th e  m a tte r  o f  b r e a d , d o e s  
in c lu d e  in  i t s e lf  th e  p r iv a t io n  o f  th e  fo r m  o f  b r e a d ,  b e c a u s e  w h e n  
I  c a l l i t  f lo u r ,  w h a t  is  s ig n if ie d  is  th e  la c k  o f  a r r a n g e m e n t , o r  th e  
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d iso r d e r ,  w h ic h  is  o p p o s e d  to  th e  fo r m  o f  b r e a d . A n d  b e c a u s e  in  
g e n e r a t io n  th e  m a tte r , o r  s u b je c t , is  th e r e  th r o u g h o u t, w h e r e a s  
th e  p r iv a t io n  is  n o t , a n d  n e ith e r  is  th e  c o m p o s it e  o f  m a tte r  a n d  

p r iv a t io n ; th e  m a tte r  w h ic h  d o e s  n o t in c lu d e  a  p r iv a t io n  is  
s o m e th in g  p e r m a n e n t , w h e r e a s th e m a tte r w h ic h  d o e s , is  
s o m e th in g  t r a n s ie n t

I n  1 0 ., A q u in a s  r e f le c t s  a  b it  m o r e  o n  th e  d if fe r e n c e  b e tw e e n  m a tte r  a n d  

p r iv a t io n . H e  b e g in s  b y  n o t in g  th a t th o u g h  m a tte r  d if fe r s  f r o m  p r iv a t io n , i t 

d iff e r s  f r o m  fo r m  a s  w e ll. A n d  i t  d if fe r s  f r o m  b o th  o f  th e m  in  d e s c r ip t io n , o r  

d e fin it io n  (secundum rationem). M a tte r  is th a t in  w h ic h  b o th  fo r m  a n d  

p r iv a t io n  c a n  b e  fo u n d . B r o n z e , fo r  e x a m p le , is  th a t in  w h ic h  b o th  s h a p e  a n d  

la c k  o f  s h a p e  c a n  b e  fo u n d . A n d  s o m e t im e s  m a tte r  is  d e s ig n a te d  b y  a  w o r d  

w h ic h  c o n n o te s th e  p r iv a t io n  w h ic h  is in  i t . F o r  e x a m p le , th e  w o r d  " f lo u r "  

d e s ig n a te s  s o m e th in g  w h ic h  h a s  th e  r o le  o f  m a tte r  w ith  r e s p e c t to  b r e a d , a n d  

in  s u c h  a  w a y  th a t " f lo u r " c o n n o te s th e  p r iv a t io n  o f th e fo r m  o f b r e a d . 

" F lo u r "  m e a n s , w h a te v e r  e ls e  i t m e a n s : th a t w h ic h  is  n o t b r e a d . " F lo u r "  

c o n n o te s  th e  s ta te  o f  in d is p o s it io n  o r  d is o r d e r  w h ic h  is  o p p o s e d  to  th e  fo r m  

o f  b r e a d . B u t s o m e t im e s m a tte r  is d e s ig n a te d  b y  a  w o r d  w h ic h  d o e s  n o t  

c o n n o te th e p r iv a t io n  w h ic h  is in  i t . T h e w o r d  " b r o n z e ,"  fo r e x a m p le , 

d e s ig n a te s  s o m e th in g  w h ic h  fu n c t io n s  a s  m a tte r  w ith  r e s p e c t to  a  s ta tu e , b u t  

in  s u c h  a  w a y  th a t i t s la c k  o f s h a p e  is n o t c o n n o te d . W h a te v e r  " b r o n z e "  

m e a n s , o r  d o e s  n o t m e a n , i t d o e s  n o t  m e a n : w h a t is  n o t  a  s ta tu e . W h e r e a s  

" f lo u r "  s a y s  n o t  y e t  b r e a d , " b r o n z e "  d o e s  n o t  s a y  n o t  y e t  s ta tu e . S t il l , ju s t  a s  

" f lo u r "  s a y s  c a n  b e  b r e a d , s o  to o  " b r o n z e "  s a y s  c a n  b e  a  s ta tu e . A n d  w h e r e a s  

th e b r o n z e  s u r v iv e s  in  th e  s ta tu e  a s  b r o n z e , s in c e  " b r o n z e "  d o e s  n o t  c o n n o te  

th e  p r iv a t io n  w h ic h  d o e s  n o t s u r v iv e ; f lo u r  d o e s n o t s u r v iv e  in  b r e a d  a s  

f lo u r , s in c e  " f lo u r "  d o e s c o n n o te  th e  p r iv a t io n  w h ic h  d o e s  n o t  s u r v iv e . T h e  

b r o n z e  is  th e r e  th r o u g h o u t , a s  b r o n z e  (est permanens). T h e  f lo u r  is  n o t  th e r e  

th r o u g h o u t , a s f lo u r (est transiens). M a tte r  a n d  p r iv a t io n a r e r a d ic a l ly  

d iff e r e n t , s in c e  m a tte r  s u r v iv e s a n d  p r iv a t io n  d o e s n o t. S im ila r ly , m a tte r  

a n d  fo r m  a r e  r a d ic a l ly  d if fe r e n t , s in c e  m a tte r  s u r v iv e s  a n d  fo r m  d o e s  n o t . 

B u t , w h e r e a s to  s a y  th a t th e  p r iv a t io n  d o e s  n o t  s u r v iv e  is  to  s a y  th a t i t w a s
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th e r e  ( in  th e  terminus a quo), th e n  p a s s e d  a w a y  ( in  th e  terminus ad quern): 

to  s a y  th a t th e  fo r m  d o e s n o t s u r v iv e  is to  s a y  s o m e th in g  q u ite  d iff e r e n t , 

n a m e ly  th a t i t w a s  n o t th e r e  a t  a ll ( in  th e  terminus a quo), b u t c a m e  to  b e  ( in  

th e  terminus ad quern).

P r im e  m a tte r , s im p ly  p r im e  a n d  r e la t iv e ly  p r im e

1 1 .  S e d e s t s c ie n d u m  q u o d q u a e d a m  m a te r ia h a b e t  
c o m p o s it io n e m  fo r m a e , s ic u t  a e s  c u m  s it  m a te r ia  r e s p e c tu  id o l i. 
I p s u m  ta m e n  a e s  e s t  c o m p o s it iu m  e x  m a te r ia  e t  fo r m a . E t id e o  
a e s  n o n  d ic itu r  m a te r ia  p r im a , q u ia  h a b e t  m a te r ia m . I l la  a u te m  
m a te r ia  q u a e  in te l l ig itu r  s in e  q u a lib e t  fo r m a  e t  p r iv a t io n e , s e d  

s u b ie c ta  e s t  fo r m a e  e t  p r iv a t io n i, d ic itu r  m a te r ia  p r im a  p r o p te r  
h o c  q u o d  a n te  ip s a m  n o n  e s t  a lia  m a te r ia . E t h o c  e t ia m  d ic itu r  
'h y le .' E t q u ia  o m n is  d e fin it io  e t  o m n is  c o g n it io  e s t  p e r  fo r m a m , 
id e o  m a te r ia  p r im a  p e r  s e  n o n  p o te s t  c o g n o s c i v e l d e fin ir i , s e d  
p e r  c o m p o s itu m , u t  d ic a tu r  q u o d  i l lu d  e s t  m a te r ia  p r im a , q u o d  
h o c  m o d o  s e  h a b e t  a d  o m n e s  fo r m a s  e t  p r iv a t io n e s  s ic u t  a e s  a d  
id o lu m  e t  in f ig u r a tu m . E t  h a e c  d ic itu r  s im p lic ite r  p r im a . P o te s t 
e t ia m  a liq u id  d ic i m a te r ia  p r im a  r e s p e c tu  a lic u iu s  g e n e r is , s ic u t  

a q u a  e s t  m a te r ia  p r im a  in  g e n e r e  l iq u a b il iu m . N o n  ta m e n  e s t  
p r im a  s im p lic it e r , q u ia  e s t  c o m p o s ita  e x  m a te r ia  e t  fo r m a ; u n d e  

h a b e t  m a te r ia m  p r io r e m .

S o m e  m a tte r , i t  m u st  b e  u n d e r s to o d , h a s  in  i t s e lf  a  c o m p o s it io n  
w ith  fo r m ,  l ik e  b r o n z e ,  w h e n  i t  is  m a tte r  w ith  r e s p e c t  to  a  s ta tu e . 
F o r , th e  b r o n z e  i ts e lf  is  s o m e th in g  c o m p o s e d  o f  m a tte r  a n d  fo r m . 
A n d  s o ,  b r o n z e  is  n o t  s a id  to  b e  p r im e  m a tte r , b e c a u s e  i t  i ts e lf  h a s  
m a tte r . T h a t  m a tte r , h o w e v e r , w h ic h  is  u n d e r s to o d  w ith o u t  a n y  
fo r m  a n d  p r iv a t io n ,  b u t  is  s u b je c t  to  fo r m  a n d  p r iv a t io n , is  s a id  
to  b e  p r im e  m a tte r , b e c a u s e  o f th e  fa c t th a t th e r e  is  n o  o th e r  

m a tte r  p r io r  to  i t . A n d  th is  is  a ls o  c a l le d  'h y le .' A n d  b e c a u s e  
e v e r y  d e f in it io n , a n d  a ll k n o w le d g e , is  th r o u g h  fo r m , i t  fo l lo w s  
th a t  p r im e  m a tte r  c a n n o t b e  k n o w n  o r  d e fin e d  th r o u g h  i t s e lf , 
b u t th r o u g h  th e  c o m p o s it e , a s  w h e n  i t  is  s a id  th a t th a t  is  p r im e  
m a tte r  w h ic h  is  r e la te d  to  a ll fo r m s  a n d  p r iv a t io n s  a s  b r o n z e  is  
to  th e  s ta tu e  a n d  to  th e  u n s h a p e d . A n d  th is  m a tte r  is c a l le d  
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s im p ly  p r im e . B u t  s o m e th in g c a n  b e  c a l le d  p r im e  m a tte r  w ith  
r e s p e c t  to  a  g iv e n  g e n u s ,  a s  w a te r  is  p r im e  m a tte r  in  th e  g e n u s  o f  
w a te r y  th in g s . B u t  s u c h  m a tte r  is  n o t  s im p ly  p r im e , b e c a u s e  i t  is  
i t s e lf c o m p o se d  o f m a tte r  a n d  fo r m . A n d  s o , i t h a s a  p r io r  
m a tte r .

I n  1 1 ., A q u in a s tu r n s a g a in  to  c o n s id e r th e  n a tu r e o f p r im e  m a tte r . 

A b o v e  in  2 ., h e  h a d  p o in te d  o u t a  n u m b e r o f th in g s a b o u t p r im e  m a tte r :  

p r im e  m a tte r  is  w h a t  is  in  p o te n c y  to  s u b s ta n t ia l e x is te n c e ; i t  is  th e  m a tte r  out 

of which a n  u lt im a te  e x is t in g  s u b je c t  in  th e  n a tu r a l w o r ld  is  m a d e ; i t is  n o t  

i t s e lf a n  u lt im a te  e x is t in g  s u b je c t , th o u g h  i t is  a n  u lt im a te  s u b je c t ;  o f  i t s e lf  i t 

h a s  o n ly  a n  in c o m p le te  e x is te n c e , w h ic h  is  c o m p le te d  a n d  a c tu a liz e d  b y  th e  

s u b s ta n tia l fo r m  w h ic h  c o m e s to  i t . H e r e  in  1 1 ., A q u in a s e m p h a s iz e s tw o  

a s p e c t s o f th e  n a tu r e  o f p r im e  m a tte r , n a m e ly 1 ) th a t i t is n o t s o m e th in g  

c o m p o s e d  o f  m a tte r  a n d  fo r m , a n d s o th e r e is n o m a tte r p r io r to i t ; a n d  

2 ) th a t  i t  is  o f  i ts e lf  u n k n o w a b le  a n d  in d e fin a b le .

T h e  f ir s t a s p e c t . P r im e  m a tte r  is  c a l le d  p r im e , o r  f ir s t , p r e c is e ly  b e c a u s e  

th e r e is n o th in g  p r io r  to  i t ( it is f ir s t ) w h ic h  is r e la te d  to  i t a s i t s m a tte r ; 

p r e c ise ly , in  a n o th e r  w a y  o f  s a y in g  i t , b e c a u s e  u n lik e  n a tu r a l s u b s ta n c e , i t is  

n o t c o m p o s e d  o f  m a tte r  a n d  fo r m . I f th e r e  w e r e  a  m a tte r  p r io r  to  i t , p r im e  

m a tte r  c o u ld  n o t b e  p r im e . P r im e  m a tte r  of itself h a s  n o  m a tte r , a n d  th a t  is  

w h y  of itself i t c a n  h a v e  n e ith e r  a  fo r m  n o r  a  p r iv a t io n . N o n e th e le s s , i t is  

th a t in  w h ic h , a s  in  a  s u b je c t , b o th  fo r m  a n d  p r iv a t io n  a r e  fo u n d .

B u t , th e r e  a r e  m a tte r s  o th e r  th a n  p r im e  m a tte r . A n d , n o t b e in g  p r im e , 

th e s e  o th e r s  a r e  s u c h  th a t  e a c h  o f  th e m  is  c o m p o s e d  o f  m a tte r  a n d  fo r m , e a c h  

o f  th e m  h a s  m a tte r  a s  a n  in tr in s ic  in g r e d ie n t . B r o n z e , fo r  e x a m p le , is  m a tte r  

w ith  r e s p e c t to  a  s ta tu e . B u t b r o n z e  i t s e lf is  c o m p o s e d  o f  m a tte r  a n d  fo r m . 

B r o n z e , th e r e fo r e , is  n o t p r im e  m a tte r , b e c a u s e  i t h a s a  p r io r  m a tte r . O r , 

s p e r m  a n d  o v u m  a r e  m a tte r  w ith  r e s p e c t to  a  h u m a n  b e in g ; b u t  b o th  s p e r m  

a n d  o v u m , in  tu r n , h a v e  a  p r io r  m a tte r , a  m a tte r  o u t  o f  w h ic h  e a c h  h a s  c o m e  

to b e . S p e r m  a n d  o v u m , th e r e fo r e , a r e n o t p r im e m a tte r . T h e r e  a r e  
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n o n e th e le s s m a tte r s  w h ic h  a r e  p r im e  m a tte r s  in  r e la t io n  to  a  g iv e n  g e n u s o f  

th in g s , l ik e  w a te r  in  r e la t io n  to  a ll w a te r y  th in g s , o r  o il in  r e la t io n  to  a ll o ily  

th in g s , o r  w o o d  in  r e la t io n  to  a ll w o o d e n  th in g s . F o r  w h e r e a s w o o d  is  a n  

in tr in s ic in g r e d ie n t o f a ll w o o d e n  th in g s , w o o d  i t s e lf is n o t m a d e  o u t o f  

w o o d . W o o d  w h ic h  is p r io r  to  w o o d  c o u ld  n o t i t s e lf b e  w o o d . N o r  c o u ld  

w a te r  w h ic h  is  p r io r  to  w a te r  b e  w a te r . N o r  o il,  p r io r  to  o il , o il.

T h e  s e c o n d  a s p e c t . P r im e  m a tte r , c o n t in u e s  A q u in a s , is  s u c h  in itself th a t 

i t is u n k n o w a b le , in d e f in a b le , through itself. T h is is s o  b e c a u s e  e v e r y  

d e f in ito n , in d e e d a ll k n o w le d g e , is th r o u g h fo r m , a n d fo r m  is n o t a  

c o m p o n e n t o f th e  n a tu r e  o f p r im e  m a tte r . F o r m  c o m e s to  p r im e  m a tte r , 

fo r m  e x is ts in  p r im e  m a tte r  a s in  a  s u b je c t ; b u t fo r m  is n o t , n o t e v e r , a n  

in tr in s ic in g r e d ie n t o f th e n a tu r e o f p r im e m a tte r . N o n e th e le s s , p r im e  

m a tte r  c a n  b e  d e f in e d —  o r  can,be known, i f  o n e  w o u ld  r a th e r  n o t s p e a k  o f  

defining p r im e  m a tte r — through the form w h ic h  c o m e s  to  i t . I t c a n  b e  s a id  

th a t w h a t p r im e  m a tte r  is , is  a  p o te n c y  fo r  s u b s ta n t ia l fo r m ; o r  b e tte r , th a t  

p r im e  m a tte r  is  r e la te d  to  a ll s u b s ta n t ia l fo r m s  in  th e  w a y  in  w h ic h  b r o n z e  is  

r e la te d  to  a ll s ta tu e -s h a p e s . B e t te r  s t i ll , i t c a n  b e  s a id  th a t p r im e  m a tte r  is  

r e la te d  to  a ll s u b s ta n t ia l fo r m s , a n d  to  a ll p r iv a t io n s  o f  s u b s ta n t ia l fo r m  a s  

w e ll , in  th e  w a y  in  w h ic h  b r o n z e  is  r e la te d  to  a ll s ta tu e - sh a p e s  ( fo r m s ) , a n d  to  

th e  la c k  o f  th e s e  s ta tu e -s h a p e s  a s  w e ll (p r iv a t io n s ) .

P r im e  m a tte r  h a s  n e ith e r  m a tte r  n o r  fo r m  n o r  p r iv a t io n . A n d  a lth o u g h  i t  

is th e  s u b je c t in  w h ic h  fo r m  a n d  p r iv a t io n  a r e  fo u n d , th e r e  is  n o th in g  w h ic h  

c a n  b e  a  s u b je c t  in  w h ic h  i t c a n  b e  fo u n d . I t c a n n o t b e  k n o w n  through itself. 

s in c e  i t h a s  n o  fo r m ; n o n e th e le s s , i t c a n  b e  k n o w n  through the form w h ic h  is  

in it w ith o u t  b e in g  of it.

W h y , s o m e o n e  m ig h t a sk , d id  A q u in a s  s a y  th a t , a lth o u g h  p r im e  m a tte r  

c a n n o t b e k n o w n  through itself, s in c e i t h a s n o fo r m  a s a n in tr in s ic  

in g r e d ie n t , i t c a n  b e k n o w n  through the composite (per compositum)? T h a t  

is , w h y  d id  h e  s a y  ’’th r o u g h  th e  c o m p o s it e ,"  a n d  n o t , " th r o u g h  fo r m ,"  s in c e  

h e  h a d  ju s t s a id  th a t a ll k n o w le d g e  is th r o u g h  fo r m ? H is e x a m p le , to o ,  
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s e e m s  to  b e  a  b it  p u z z lin g . F o r  h e  s a y s , " a s  w h e n  i t  is  s a id  th a t th a t  is  p r im e  

m a tte r  w h ic h  is  r e la te d  to  a ll fo r m s  a n d  p r iv a t io n s  a s  b r o n z e  is  to  th e  s ta tu e  

a n d  to  th e  u n sh a p e d .” T h e  u n s h a p e d  to  w h ic h  b r o n z e  is r e la te d  s e e m s  to  

c o in c id e  w ith  th e  p r iv a t io n s  to  w h ic h  p r im e  m a tte r  is  r e la te d ;  b u t th e  s ta tu e  

to  w h ic h  b r o n z e  is  r e la te d  d o e s  n o t  s e e m  to  c o in c id e  w ith  th e  fo r m s  to  w h ic h  

p r im e  m a tte r  is  r e la te d . T h e  s ta tu e  is  a  c o m p o s it e —  a  c o m p o s it e  o f  b r o n z e  

a n d  th e  s h a p e . B u t  fo r m s  a r e  n o t  c o m p o s ite s ;  a  fo r m  is  b u t  o n e  in g r e d ie n t  o f  

th e  c o m p o s ite , th e  o th e r  in g r e d ie n t b e in g  m a tte r . A n d  s in c e  m a tte r  is a n  

in g r e d ie n t o f th e  c o m p o s it e , d o e s n ’t  s a y in g  th a t m a tte r  is k n o w a b le through 

the composite a m o u n t  to  s a y in g  th a t  m a tte r  is  in  s o m e  w a y , a t le a s t in  p a r t , 

k n o w a b le  through itself, p r e c is e ly  b e c a u s e  i t is  a  p a r t (a n  in g r e d ie n t )  o f  th e  

c o m p o s ite  th r o u g h  w h ic h  i t  is  s a id  to  b e  k n o w a b le ?

W h a t  is  to  b e  s a id ? P e r h a p s  th is . W h e n  A q u in a s  s a y s  th a t  p r im e  m a tte r  

c a n  b e  k n o w n  th r o u g h  th e  c o m p o s it e , h e  o u g h t  to  b e  ta k e n  to  m e a n : th r o u g h  

th a t  in  th e  c o m p o s it e  b y  w h ic h  th e  c o m p o s it e  is  a c tu a l. A n d  th a t , o f  c o u r se ,  is  

th e  s u b s ta n tia l fo r m . F o r  a  n a tu r a l s u b s ta n c e  to  b e  a c tu a l is  fo r  i t to  b e  

d if f e r e n t f r o m  th e  t e r m in u s  a  q u o  f r o m  w h ic h  i t w a s  g e n e r a te d . A n d  th is  

d if f e r e n c e  is  r o o te d  in  th e  s u b s ta n t ia l fo r m . B u t , fo r  a  n a tu r a l s u b s ta n c e  to  b e  

a c tu a l is  a ls o  fo r  i t to  b e  d if f e r e n t  f r o m  n o n -b e in g . A n d  th is d if f e r e n c e  ie  

r o o te d  in  i t s  e s s e n c e , o n ly  p a r t  o f  w h ic h  is  th e  s u b s ta n tia l fo r m , th e  o th e r  p a r t 

b e in g  m a tte r . T o  b e  s u r e , th e  n a tu r a l s u b s ta n c e  c o m e s to  d if fe r  f r o m  n o n -  

b e in g  (b y  i ts  e s s e n c e ) o n ly  w h e n  i t  c o m e s  to  d if f e r  (b y  i t s  s u b s ta n t ia l fo r m )  

f r o m  th e  terminus a quo f r o m  w h ic h  i t w a s  g e n e r a te d . A n d  i t d iff e r s  f r o m  

th a t  terminus a quo, i t  is  to  b e  e m p h a s iz e d , b y  i t s  s u b s ta n t ia l fo r m . A n d  s o , 

th e  s u b s ta n t ia l fo r m  is  fu n d a m e n ta l ly  th a t  b y  w h ic h  a  n a tu r a l s u b s ta n c e , a s  

w e ll a s th e  m a tte r  w h ic h  is a n  in tr in s ic  c o m p o n e n t o f i t , b o th  is  a n d  is  

k n o w a b le .
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P r im e  m a tte r  a n d  s u b s ta n t ia l  fo r m  a r e  in g e n e r a b le  a n d  in c o r r u p t ib le

1 2 .  E t s c ie n d u m  e s t q u o d  m a te r ia  p r im a , e t e t ia m  fo r m a , n o n  
g e n e r a tu r  n e q u e  c o r r u m p itu r , q u ia  o m n is  g e n e r a t io  e s t  e x  a liq u o  
a d  a liq u id . I l lu d  a u te m  e x  q u o  e s t  g e n e r a t io , e s t  m a te r ia ; i l lu d  
v e r o  a d  q u o d e s t , e s t fo r m a . S i ig itu r m a te r ia  v e l fo r m a  
g e n e r e tu r , m a te r ia e  e s s e t  m a te r ia  e t  fo r m a e  fo r m a  in  in f in itu m . 
U n d e  g e n e r a t io  n o n  e s t  n is i  c o m p o s it i , p r o p r ie  lo q u e n d o .

I t m u s t b e  u n d e r s to o d  th a t  p r im e  m a tte r , a n d  fo r m  a s  w e ll , is  
n e ith e r  g e n e r a te d  n o r  c o r r u p te d , b e c a u s e  e v e r y  g e n e r a t io n  is  
f r o m  s o m e th in g to s o m e th in g . N o w  th a t f r o m  w h ic h  
g e n e r a t io n  p r o c e e d s  is  m a tte r , a n d  th a t to  w h ic h  i t p r o c e e d s  is  
fo r m . S o  th a t , i f  m a tte r  o r  fo r m  w e r e  g e n e r a te d , th e r e  w o u ld  b e  
a  m a tte r  fo r  m a tte r  a n d  a  fo r m  fo r  fo r m , e n d le s s ly . W h e n c e , 
th e r e  is  g e n e r a t io n  o n ly  o f  th e  c o m p o s it e , p r o p e r ly  s p e a k in g .

I n  1 2 ., A q u in a s c o n t in u e s r e f le c t in g  o n  th e  n a tu r e  o f p r im e  m a tte r . 

P r im e  m a tte r , h e  p o in t s o u t , is n e ith e r  g e n e r a b le  n o r  c o r r u p t ib le , b e c a u s e  

e v e r y  g e n e r a t io n  is f r o m  s o m e th in g  to  s o m e th in g — f r o m  m a tte r  to  fo r m . 

T h u s , i f  p r im e  m a tte r  w e r e  g e n e r a te d , th e r e  w o u ld  b e  a  m a tte r  in  i t , o u t o f  

w h ic h  i t c a m e  to  b e . T h e r e  w o u ld , th e r e fo r e , b e  a m a tte r  p r io r  to  p r im e  

m a tte r , a n d  s o  p r im e  m a tte r  w o u ld  n o t b e  p r im e . T h e r e  w o u ld  a lso  b e  a  

fo r m  in  i t , b y  w h ic h  p r im e  m a tte r  w o u ld  d if fe r  f r o m  th a t o u t  o f  w h ic h  i t  c a m e  

to  b e . B u t , p r im e  m a tte r  o f  i ts e lf  is  w ith o u t  a n y fo r m . S im ila r ly , i f  p r im e  

m a tte r  w e r e  c o r r u p te d , th e n  a g a in  —  s in c e  th e  g e n e r a tio n  o f  o n e  th in g  is  th e  

c o r r u p t io n  o f a n o th e r , b o th  o f w h ic h  a r e  c o m p o s e d  o f m a tte r  a n d  fo r m  -  

p r im e  m a tte r  w o u ld  h a v e  in  i t s e lf b o th  a  m a tte r  a n d  a  fo r m . B u t , p r im e  

m a tte r  h a s  n e ith e r . L a s t ly , i f  p r im e  m a tte r  w e r e  g e n e r a te d  o r  c o r r u p te d , th e r e  

w o u ld  b e  a  m a tte r  fo r  m a tte r , a n d  a  fo r m  fo r  m a tte r , ad infinitum. A n d  s o , 

g e n e r a t io n  a n d  c o r r u p tio n  w o u ld  b e  im p o s s ib le .

L ik e  p r im e m a tte r , th e  s u b s ta n t ia l fo r m  to o  is b o th  in g e n e r a b le a n d  

in c o r r u p t ib le . I f  i t w e r e  g e n e r a te d  o r  c o r r u p te d , th e n  —  s in c e  th e  g e n e r a t io n  

o f o n e th in g  is th e  c o r r u p t io n  o f a n o th e r , b o th  o f w h ic h  a r e  c o m p o s e d  o f  
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m a tte r  a n d  fo r m  -  s u b s ta n t ia l fo r m  w o u ld  h a v e  in  in ts e lf b o th  a  m a tte r  a n d  

a  fo r m . B u t , s u b s ta n t ia l fo r m  h a s  n e ith e r . A g a in , i f  s u b s ta n t ia l fo r m  w e r e  

g e n e r a te d  o r  c o r r u p te d , th e r e  w o u ld  b e  a  fo r m  fo r  fo r m , a n d  a  m a tte r  fo r  

fo r m , ad infinitum. F r o m  w h ic h  i t w o u ld  fo llo w  th a t th e r e c o u ld  b e n o  

u lt im a te e x is t in g  s u b je c ts w h ic h  c o m e to  b e in  c h a n g e . G e n e r a t io n  a n d  

c o r r u p t io n  w o u ld  b e  im p o s s ib le .

T h e  n u m e r ic a l o n e n e s s  o f  p r im e  m a tte r

1 3 .  S c ie n d u m  e s t  e t ia m  q u o d  m a te r ia  p r im a  d ic itu r  u n a  n u m e r o  
in  o m n ib u s . S e d  u n u m  n u m e r o  d ic itu r  d u o b u s  m o d is : s c i lic e t  
q u o d  h a b e t u n a m  fo r m a m  d e te r m in a ta m  in  n u m e r o , s ic u t  
S o c r a te s . E t  h o c  m o d o  m a te r ia  p r im a  n o n  d ic itu r  u n a  n u m e r o ,  
c u m  in  s e  n o n  h a b e a t  a liq u a m  fo r m a m . D ic itu r  e ta im  a liq u id  
u n u m  n u m e r o , q u o d  e s t s in e  d is p o s it io n ib u s q u a e fa c iu n t  
d if f e r e  s e c u n d u m  n u m e r u m . E t h o c m o d o m a te r ia p r im a  
d ic itu r u n a n u m e r o , q u ia in te ll ig itu r s in e o m n ib u s  
d is p o s it io n ib u s  a  q u ib u s  e s t  d if f e r e n t ia  in  n u m e r o .

I t  s h o u ld  a ls o  b e  u n d e r s to o d  th a t  p r im e  m a tte r  is  s a id  to  b e  o n e  
in  n u m b e r  in  a ll { n a tu r a l] th in g s . B u t , b e in g  o n e  in  n u m b e r  is  
s a id  in  tw o  w a y s . F ir s t , th a t  is  s a id  to  b e  o n e  in  n u m b e r  w h ic h  

h a s  a  fo r m  w h ic h  is  d e te r m in a te ly  o n e  in  n u m b e r , l ik e  S o c r a te s . 
P r im e  m a tte r  is  n o t  s a id  to  b e  o n e  in  n u m b e r  in  th is  w a y ,  s in c e  i t  
h a s  n o  fo r m  a t  a ll in  i ts e lf . S e c o n d ly , a  th in g  is  s a id  to  b e  o n e  in  
n u m b e r  i f  i t  is  w ith o u t th e  d is p o s it io n s  w h ic h  c a u s e  th in g s  to  
d if f e r  in  n u m b e r . A n d  p r im e  m a tte r  is  s a id  to  b e  o n e  in  n u m b e r  
in  th is  w a y , b e c a u s e  i t  is  u n d e r s to o d  to  b e  w ith o u t a n y  o f  th e  
d is p o s it io n s  f r o m  w h ic h  d iff e r e n c e  in  n u m b e r  a r is e s .

I n  1 3 ., A q u in a s  c o n s id e r s  w h a t  i t  m e a n s  to  s a y  th a t  p r im e  m a tte r  is  o n e  in  

n u m b e r , o r  n u m e r ic a l ly  o n e  (o n e  w h e n  i t is c o u n te d ) , in  a ll th in g s . " A ll 

th in g s ," o f c o u r s e , m e a n s : a ll th in g s w h ic h  h a v e p r im e m a tte r a s a n  

in g r e d ie n t o f  th e ir  e s s e n c e s . T o  b e  n u m e r ic a lly  o n e  m e a n s , p r im a r ily , to  b e  

c o u n ta b ly  o n e  a s  a  r e s u lt o f  th e  d iv is io n  o f  m a tte r —  m a tte r  b e in g  d iv is ib le  
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o n ly  b e c a u s e  o f th e  q u a n t ity  w h ic h  i t h a s , b e c a u s e  o f th e  s u b s ta n t ia l fo r m  

w h ic h  i t  h a s . B u t, o n ly  th a t  w h ic h  h a s  a  s u b s ta n t ia l fo r m  c a n  b e  n u m e r ic a l ly  

o n e  in  th is w a y , a n d  p r im e  m a tte r  h a s n o  s u b s ta n t ia l fo r m . O r , o n ly  th a t  

w h ic h  h a s  m a tte r  c a n  b e  n u m e r ic a l ly  o n e  in  th is  w a y , a n d  p r im e  m a tte r  h a s  

n o  m a tte r . S e c o n d ly , to  b e  n u m e r ic a l ly  o n e  m e a n s to  b e  s u c h  in  i t s e lf th a t  

th e r e  is  n o  w a y  in  w h ic h  i t  c a n  b e  d iv id e d  s o  a s  to  y ie ld  a  n u m e r ic a l p lu r a l ity , 

i .e . , to  b e s u c h , a s A q u in a s p u ts i t h e r e in  1 3 ., th a t i t is w ith o u t th e  

d isp o s it io n s w h ic h  c a n  b r in g  a b o u t n u m e r ic a l d iff e r e n c e . P r im e  m a tte r  o f  

i t s e lf  h a s  n e ith e r  m a tte r  n o r  s u b s ta n t ia l fo r m  n o r  q u a n tity , a n d  s o  is  w ith o u t  

a n y  o f  th e  r e q u ir e m e n ts  fo r  th e  p o s s ib i l ity  o f  n u m e r ic a l p lu r a lity .

A n d  s o , to  b e  n u m e r ic a l ly  o n e  m e a n s : to  b e  o n e  a m o n g  m a n y  o f  a  s a m e  

ty p e ; w h ic h  m a n y  h a v e r e s u lte d  f r o m  a d iv is io n , d iv is io n  p r e s u p p o s in g  

d iv is ib i l i ty , d iv is ib i li ty  b e in g  b a s e d  o n  q u a n tity , q u a n tity  a r is in g  o u t o f  

s u b s ta n t ia l fo r m , a n d  s u b s ta n t ia l fo r m  in h e r in g  in  p r im e  m a tte r  a s in  a n  

u lt im a te  s u b je c t . B u t , to  b e  n u m e r ic a lly  o n e  m e a n s  a ls o : to  b e  o n e , b u t  not 

a m o n g  m a n y  o f  a  s a m e  ty p e ; b e c a u s e  th e r e  is  n o  p o s s ib il ity  o f  m a n y  o f  a  s a m e  

ty p e . P r im e  m a tte r  is  n u m e r ic a l ly  o n e  in  th is  w a y .

T o  b e  n u m e r ic a lly  o n e  m e a n s : th e r e  a r e  o th e r s  l ik e  i t . P r im e  m a tte r  is  n o t  

n u m e r ic a lly  o n e  in  th is w a y . T o  b e  n u m e r ic a l ly  o n e  m e a n s a ls o : th e r e  

c a n n o t  b e  o th e r s  l ik e  i t . P r im e  m a tte r  is  n u m e r ic a l ly  o n e  in  th is  w a y .

T h o u g h  p r im e  m a tte r  e x is ts , i t  d o e s  n o t  e x is t  through itself

1 4 .  E t  e s t  s c ie n d u m  q u o d , l ic e t  m a te r ia  p r im a  n o n  h a b e a t  in  s u a  
r a t io n e  a liq u a m  fo r m a m  v e l p r iv a t io n e m , s ic u t in  r a t io n e  a e r is  
n e q u e e s t f ig u r a tu m  n e q u e  in f ig u r a tu m , ta m e n n u m q u a m  
d e n u d a tu r  a  fo r m a  e t  p r iv a t io n e . Q u a n d o q u e  e n im  e s t  s u b  u n a  
fo r m a , q u a n d o q u e  s u b  a lia . S e d  p e r  s e  n u m q u a m  p o te s t  e s s e , 
q u ia — c u m  in  r a t io n e  s u a  n o n  h a b e a t a liq u a m  fo r m a m , n o n  
h a b e t  e s s e  is  a c tu , c u m  e s s e  in  a c tu  n o n  s it  n is i  a  fo r m a . S e d  e s t  
s o lu m  in  p o te n tia . E t  id e o  q u id q u id  e s t  in  a c tu , n o n  p o te s t  d ic i  
m a te r ia  p r im a .
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L a s t ly , i t  s h o u ld  b e  u n d e r s to o d  th a t , a lth o u g h  p r im e  m a tte r  h a s  
in  i t s  n a tu r e  n e ith e r  a n y  fo r m  n o r  a n y  p r iv a t io n , ju s t  a s  b r o n z e  
h a s  in  i t s  n a tu r e  n e ith e r  to  b e  s h a p e d  n o r  to  b e  u n s h a p e d , i t  is  
n o n e th e le s s n e v e r  w ith o u t a  fo r m  a n d  a  p r iv a t io n . F o r  i t is  
s o m e t im e s  u n d e r  o n e  fo r m , a n d  s o m e t im e s  u n d e r  a n o th e r . B u t  
th r o u g h  i t s e lf  m a tte r  c a n  n e v e r  e x is t . S in c e  i t  h a s  n o  fo r m  a s  a n  
in g r e d ie n t o f i t s n a tu r e , p r im e  m a tte r d o e s n o t h a v e a c tu a l  
e x is te n c e , s in c e  a c tu a l e x is te n c e  is o n ly  f r o m  a  fo r m . P r im e  
m a tte r  e x is ts  o n ly  in  p o te n c y . A n d  s o , w h a te v e r  h a s a c tu a l  
e x is te n c e  c a n n o t  b e  c a l le d  p r im e  m a tte r .

I n  1 4 ., A q u in a s  r e tu r n s to  a  p o in t  h e  h a d  m a d e  a b o v e , in  2 ., a b o u t  th e  

n a tu r e  o f  p r im e  m a tte r , n a m e ly  th a t  i t d o e s  n o t  e x is t th r o u g h  i t s e lf . N e ith e r  

fo r m  n o r  p r iv a t io n , n o te s A q u in a s , a r e  o f th e  n a tu r e  o f p r im e  m a tte r , y e t  

m a tte r is n e v e r w ith o u t s o m e fo r m  a n d s o m e a p p r o p r ia te p r iv a t io n .  

S o m e t im e s p r im e m a tte r  h a s th is fo r m , s o m e t im e s th a t fo r m ; fo r  e x a m p le , 

s o m e t im e s  th e  fo r m  o f  a  d o g , s o m e t im e s  th e  fo r m  o f  a  t r e e , d e p e n d in g  o n  th e  

n a tu r e  o f  th e  a g e n t  c a u s e (s )  w h ic h  h a v e  b e e n  e x e r t in g  th e ir  c a u s a lity . A n d  s o , 

p r im e  m a tte r  c a n n o t e x is t th r o u g h  i t s e lf , s in c e  i t h a s  n o  s u b s ta n t ia l fo r m  a s  

a n  in g r e d ie n t  o f  w h a t  i t  is . N o n e th e le s s , p r im e  m a tte r  d o e s  e x is t -  th r o u g h  

th e  fo r m  w h ic h  h a p p e n s  to  b e  in  i t  w ith o u t  b e in g  o f  i t , w h e th e r  i t is  th e  fo r m  

o f  a  d o g  o r  o f  a  t r e e  o r  o f  w h a te v e r .

T h u s , o n ly  th a t  is  r e a l th r o u g h  i t s e lf , o r  e x is ts  th r o u g h  i t s e lf , w h ic h  h a s  a  

s u b s ta n t ia l fo r m  a s  a n  in g r e d ie n t o f  w h a t  i t is ; a n d  th a t is  th e  s u b s ta n c e , th e  

u lt im a te  e x is t in g  s u b je c t , w h ic h  h a s c o m e  to  b e . W h a te v e r  e ls e  is r e a l , o r  

e x is t s , e x is t s  in  s o m e  w a y  th r o u g h  a n o th e r . A n d  th a t  is  h o w  p r im e  m a tte r  is  

r e a l, o r  e x is t s —  th r o u g h  a n o th e r , i .e . , th r o u g h  th e  s u b s ta n t ia l fo r m  w h ic h  is  

in  i t , b u t  is  not an in g r e d ie n t  o f  w h a t  i t  is . T h a t , to o , is  h o w  a c c id e n ta l fo r m s  

e x is t , i .e . , th r o u g h  a n o th e r -  th r o u g h  th e  s u b s ta n tia l fo r m  o f th e  s u b s ta n c e  

o f  w h ic h  th e y  a r e  th e  a c c id e n ta l fo r m s .
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T o  b e  r e a l is  to  b e  d if fe r e n t  f r o m  n o th in g n e s s . B u t  r e a l th in g s  d if fe r  f r o m  

n o th in g n e s s  d iff e r e n tly ~  s o m e  th r o u g h  th e m s e lv e s , s o m e  th r o u g h  a n o th e r . 

N o w , s o m e  th in g s  a r e  s u b s ta n c e s , o r  u lt im a te e x is t in g  s u b je c t s , a n d  th e s e  

d if f e r f r o m  n o th in g n e s s th r o u g h th e m s e lv e s . O th e r th in g s a r e  e ith e r  

p r in c ip le s o f a  s u b s ta n c e , o r  a c c id e n ts o f  a  s u b s ta n c e , a n d  th e s e  d if fe r  f r o m  

n o th in g n e s s th r o u g h  a n o th e r , i .e . , th r o u g h  th e  s u b s ta n c e  o f  w h ic h  th e y  a r e  

th e p r in c ip le s o r th e a c c id e n ts . P r im e  m a tte r is n o t a s u b s ta n c e ; i t is a  

p r in c ip le  o f  a  s u b s ta n c e . A n d  s o , p r im e  m a tte r  is  r e a l th r o u g h  a n o th e r , i .e ., 

th r o u g h  s u b s ta n c e , w h ic h  is  r e a l th r o u g h  i t s e lf .

A lth o u g h  p r im e  m a tte r  a n d  th e  a c c id e n ts  h a v e  i t  in  c o m m o n  th a t th e y  a r e  

r e a l th r o u g h  a n o th e r , i .e . , th r o u g h  s u b s ta n c e ; th e y  d if f e r in  h o w  th e y  a r e  

r e la te d  to  th e  s u b s ta n t ia l fo r m  o f  th e  s u b s ta n c e . W h e r e a s  p r im e  m a tte r  is  th e  

s u b je c t in  w h ic h  th e  s u b s ta n t ia l fo r m  in h e r e s , th e  s u b s ta n t ia l fo r m  is th e  

s u b je c t ( in  s o m e  c a s e s a lo n g  w ith  p r im e m a tte r ) in  w h ic h  th e a c c id e n ts  

in h e r e .
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C h a p te r  th r e e

A g e n t  a n d  e n d ; p r in c ip le ,  c a u s e  a n d  e le m e n t

I n  c h a p te r  th r e e , A q u in a s  c o n s id e r s  a  n u m b e r  o f  th in g s : th e  n e e d  o f  a n  

a g e n t  fo r  g e n e r a t io n , in  a d d it io n  to  m a tte r , fo r m  a n d  p r iv a t io n ; th e  n e e d  o f  

a n  e n d ; th e  d if f e r e n c e  b e tw e e n  a  v o lu n ta r y  a g e n t  a n d  a  n a tu r a l a g e n t ; w h a t  i t 

m e a n s to  in te n d  a n  e n d ; th e  fo u r  c a u s e s , n a m e ly  m a te r ia l, e f f ic ie n t , fo r m a l 

a n d  f in a l; th e  d if f e r e n c e  b e tw e e n  a  p r in c ip le  a n d  a  c a u se ; in tr in s ic  c a u s e s  a n d  

e x tr in s ic  c a u s e s ; per se c a u s e s a n d  per accidens c a u s e s ; h o w  a n  e le m e n t  

d if fe r s  f r o m  a  p r in c ip le  a n d  f r o m  a  c a u s e . H is  c o m m e n ts  s e e m  to  b e  a im e d  

p r im a r ily  a t 1 ) m a k in g  c le a r  th a t th e r e  a r e  fo u r  k in d s o f  c a u s e , a n d 2 ) a t 

m a k in g  c le a r , in  s o m e  d e ta i l, w h a t  a n  e le m e n t  is . E le m e n ts  s u r v iv e  in  th e  

terminus ad quern o f  a  c h a n g e  in  a  w a y  w h ic h  is  b o th  l ik e , a n d  q u ite  u n lik e , 

th e  w a y  in  w h ic h  p r im e  m a tte r  s u r v iv e s . I t is  im p o r ta n t , A q u in a s  s e e m s  to  

b e  s a y in g , to  n o te  b o th  th e  l ik e n e s s  a n d  th e  d iff e r e n c e .

I n  a d d it io n  to  m a tte r  a n d  fo r m ,  th e r e  m u s t  b e  a n  a g e n t

1 5 .  E x  d ic t is ig itu r  p a te t t r ia  e s s e  p r in c ip ia  n a tu r a e , s c il ic e t  
m a te r ia , fo r m a  e t p r iv a t io . S e d  h a e c  n o n  s u n t s u ff ic ie n t ia  a d  
g e n e r a t io n e m . Q u o d  e n im  e s t  in  p o te n t ia  n o n  p o te s t  s e  r e d u c e r e  
a d  a c tu m ;  s ic u t  c u p r u m  q u o d  e s t  in  p o te n t ia  id o lu m , n o n  fa c it  s e  
id o lu m , s e d  in d ig e t o p e r a n te , q u i fo r m a m  id o li e x tr a h a t d e  
p o te n tia  in  a c tu m . F o r m a  a u te m  n o n  p o te s t s e  e x tr a h e r e  d e  
p o te n tia  in  a c tu m . E t lo q u o r  d e  fo r m a  g e n e r a t i q u a m  d ix im u s  
e s s e  t e r m in u m  g e n e r a t io n is . F o r m a  e n im  n o n  e s t  n is i in  fa c to  
e s s e ;  q u o d  a u te m  o p e r a tu r  e s t  in  f ie r i,  id e s t  d u m  r e s  f it . O p o r te t  
ig itu r  p r a e te r  m a te r ia m  e t  fo r m a m  e s s e  a liq u id  p r in c ip iu m  q u o d  
a g a t , e t h o c  d ic itu r  e s s e  e f f ic ie n s , v e l m o v e n s , v e l a g e n s , v e l  
u n d e  e s t  p r in c ip iu m  m o tu s .

I t  is  c le a r , th e r e fo r e ,  f r o m  th e  th in g s  w h ic h  h a v e  b e e n  s a id , th a t  
th e r e  a r e  th r e e  p r in c ip le s  o f  n a tu r e , n a m e ly  m a tte r , fo r m  a n d  
p r iv a t io n . B u t th e s e  a r e  n o t  s u f f ic ie n t  fo r  g e n e r a t io n . F o r  w h a t  
is  in  p o te n c y  c a n n o t  b r in g  i t s e lf  in to  a  s ta te  o f  a c tu a lity . B r o n z e , 
fo r  e x a m p le , w h ic h  is  a  s ta tu e  in  p o te n c y , d o e s  n o t  m a k e  i t s e lf  b e  

3 4



a  s ta tu e . I t  n e e d s  s o m e th in g  a c t iv e ly  w o r k in g , w h ic h  b r in g s  o u t  
th e  fo r m  o f th e  s ta tu e  f r o m  p o te n c y  in to  a c t . N e ith e r  c a n  th e  
fo r m  b r in g  i ts e lf  o u t o f  p o te n c y  in to  a c t ; I a m  s p e a k in g  o f  th e  
fo r m  o f  th e  g e n e r a te d  th in g , th e  fo r m  w h ic h  w e  h a v e  s a id  is  th e  
e n d -p o in t o f g e n e r a t io n . F o r  th e  fo r m  is n o t th e r e  u n t il th e  
th in g  h a s  b e e n  m a d e  to  b e ;  a n d  w h a t  is  a c tu a lly  w o r k in g  is  th e r e  
d u r in g  th e  c o m in g  to  b e , i .e . , w h ile  th e  th in g  is  b e in g  m a d e . I t  is  
n e c e s s a r y , th e r e fo r e , th a t th e r e  b e  in  a d d it io n  to  th e  m a tte r  a n d  
th e  fo r m  s o m e  p r in c ip le  w h ic h  d o e s  s o m e th in g ; a n d  th is  is  s a id  
to  b e  w h a t m a k e s , o r  m o v e s , o r  a c t s , o r  th a t f r o m  w h ic h  th e  

m o tio n  b e g in s .

I n  1 5 ., A q u in a s  b e g in s  b y  n o t in g  th a t m a tte r , fo r m  a n d  p r iv a t io n - th e  

th r e e  p r in c ip le s  o f  n a tu r e —  a r e  n o t  s u f f ic ie n t  fo r  g e n e r a t io n . I n  g e n e r a t io n , 

w h a t is in  p o te n c y  is  b r o u g h t to  a  s ta te  o f a c tu a lity ; m a tte r  r e c e iv e s fo r m . 

B u t , s in c e  a c tu a lity  is  n o t o f  th e  n a tu r e  o f  p o te n tia l i ty , m a tte r  c a n n o t r e c e iv e  

fo r m  f r o m  i t s e lf . A  p ie c e  o f b r o n z e , fo r  e x a m p le , c a n n o t m a k e  i ts e lf b e  a  

s ta tu e ; b e c a u s e  th e  b r o n z e , a s  b r o n z e , is  o n ly  in  p o te n c y  to  th e  s h a p e  o f  th e  

s ta tu e . T h e r e  is  n e e d  fo r  a n  a c t iv e ly  w o r k in g  c a u s e , a  s c u lp to r  in  th is  c a s e ; a  

c a u s e  w h ic h  h a s  i t  in  i ts  a c t iv e  p o w e r  to  g iv e  th e  b r o n z e  th e  s h a p e  o f  a  s ta tu e , 

th e r e b y  b r in g in g  w h a t is  in  p o te n c y  in to  a  s ta te  o f  a c tu a lity . W h e r e a s th e  

b r o n z e  is  th a t out of which th e  s ta tu e  is  m a d e , a n d  not th a t w h ic h  m a k e s  th e  

s ta tu e ; th e  s c u lp to r  is  that which makes th e  s ta tu e , a n d  not th a t o u t o f  w h ic h  

th e  s ta tu e  is  m a d e .

J u s t  a s  m a tte r  c a n n o t b r in g  i ts e lf to  a  s ta te  o f  a c tu a lity , n e ith e r  c a n  th e  

fo r m , c o n tin u e s A q u in a s . J u s t a s m a tte r c a n n o t b e th e operans, fo r  o n e  

r e a s o n , i .e . , b e c a u s e  i t is  in  p o te n c y ; n e ith e r  c a n  th e  fo r m , fo r  a n o th e r  r e a so n ,  

i .e . ,  b e c a u s e  i t  d o e s  n o t  y e t  e x is t . A n d  h e  m a k e s  i t  v e r y  c le a r  th a t  h e  is  ta lk in g  

a b o u t th e  fo r m  o f  th e  th in g  a b o u t  to  b e  g e n e r a te d , th e  fo r m  w h ic h  is  a b o u t to  

a p p e a r in th e terminus ad quem - et loquor de forma generati quam 

diximus esse terminum generationis. T h e fo r m  o f th e g e n e r a te d  th in g  is  

n o t th e r e  u n ti l a f te r  th e  th in g  h a s  b e e n  g e n e r a te d . T h e  operans - - i .e . , th e  

th in g  w h ic h  h a s i t in  i ts  a c t iv e  p o w e r  to  g iv e  fo r m  to  m a tte r — m u s t b e  
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th e r e  b e fo r e  th e  th in g  is  g e n e r a te d , i .e . , d u r in g  th e  p r o c e s s  in  w h ic h  th e  th in g  

c o m e s  to  b e , o r  w h ile  th e  th in g  w h ic h  c o m e s  to  b e  is  b e in g  m a d e .

A n d  s o , c o n c lu d e s A q u in a s , in  a d d it io n  to  th e m a tte r , b y  w h ic h  

s o m e th in g  ( th e terminus ad quem) c a n  b e  a c tu a l; a n d  in  a d d it io n  to  th e  

fo r m , b y  w h ic h  s o m e th in g ( th e  termiunus ad quem) w ill b e  a c tu a l; th e r e  is  

n e e d  fo r  a  th ir d  p r in c ip le , s o m e th in g  w h ic h  a c t s — aliquod principiuim 

quod agat — a  p r in c ip le  b y  th e  a c t iv e  p o w e r o f w h ic h  s o m e th in g  ( th e  

terminus ad quem) is  m a d e  to  b e  a c tu a l. I n  a d d it io n  to  m a tte r  a n d  fo r m , 

th e r e  m u s t  b e  a n  a g e n t .

I n  a d d it io n  to  th e  a g e n t , th e r e  m u s t  b e  a n  e n d

1 6 .  E t  q u ia ,  u t  d ic it  A r is to te le s  in  II Metaphysicae  o m n e  q u o d  
a g it n o n  a g it n is i in te n d e n d o  a liq u id , o p o r te t e s s e a liu d  
q u a r tu m , id  s c i lic e t  q u o d  in te n d itu r  a b  o p e r a n te , e t  h o c  d ic itu r  
f in is . E t e s t s c ie n d u m  q u o d , l ic e t o m n e  a g e n s ta m  n a tu r a le  
q u a m  v o lu n ta r iu m  in te n d a t f in e m , n o n  ta m e n  s e q u itu r  q u o d  
o m n e  a g e n s  c o g n o s c a t  f in e m  v e l d e lib e r e t d e  f in e . C o g n o s c e r e  
e n im  f in e m  e s t  n e c e s s a r iu m  in  h is , q u o r u m  a c t io n e s  n o n  s u n t  
d e te r m in a ta e ,  s e d  s e  h a b e n t  a d  o p p o s ita , s ic u t  s e  h a b e n t  a g e n t ia  
v o lu n ta r ia ; e t id e o  o p o r te t q u o d  c o g n o s c a n t f in e m , p e r  q u e m  
s u a s a c t io n e s  d e te r m in e n t . S e d  in  a g e n t ib u s  n a tu r a lib u s  s u n t  
a c t io n e s  d e te r m in a ta e ,  u n d e  n o n  e s t  n e c e s s a r iu m  e lig e r e  e a  q u a e  
s u n t a d  f in e m . E t p o n it e x e m p lu m  A v ic e n n a   d e  c ith a r a e d o  
q u e m  n o n  o p o r te t  d e  q u a lib e t  p e r c u ss io n e  c h o r d a r u m  d e lib e r a r e , 
c u m  p e r c u ss io n e s  s in t  d e lib e r a ta e  a p u d  ip s u m ; a lio q u in  e s s e t  

*

*5

■ * A r is to tle , Metaph., B k , I I, c h . 2 , 9 9 4  b  9 -1 6 . - F o o tn o te  re fe re n c e s  to  a u th o rs  c ite d  b y  

A q u in a s  w ill b e  o f th e  b rie fe s t s o r t . F o r  m o re  e x te n d e d  fo o tn o te s , w h ic h  in c lu d e  g o o d ly  

p o rt io n s  o f  th e  te x t o f  th e  a u th o rs w h o m  A q u in a s  c ite s , s e e P a u s o n , op. cit.

5 Liber Secundus Physicorum Avicennae, “Sufficientia," c . 1 0 : S ic u t q u i s c r ib it a u t q u i 

ta n g it  c y th a ra m ; s i in c ip ie n s  d is c e rn e re  u n a m q u a m q u e  l it te ra ru m  a u t  u n u m q u o d q u e  to n o ru m  

e t v o lu e r it s c ire  n u m e ru m  e o ru m , h e b e ta b itu r e t im p e d ie tu r e t n o n  p ro c e d e t s u o  o rd in e  in  

s in g u lis  q u a e  in c ip it a g e re  n is i in  e o  q u o d  fa c it s in e  d e lib e ra t io n e . Q u a m v is  in itiu m  i ll iu s  

o p e ris  e t a p p e titu s  n o n  lu e n t n is i e x  d e lib e ra t io n e ; s e d  e x e rc e re  i llu d  p r im u m  in  p rin c ip io  

e s t s in e  d e lib e ra t io n e . (E x . C o d . P a ris . N a t. L a t. 6 4 4 3 , fo l 2 2 r-v ) . — F ro m  B a s il Μ . 

M a tt in g ly , O .S .B ., De Principiis Naturae of St. Thomas Aquinas, N o tre  D a m e , In d ia n a :  

U n iv e rs ity  o f  N o tre  D a m e , D o c to ra l D is s e rta tio n , 1 9 5 7 ; p . ( -1 8 -) .
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in te r  p e r c u s s io n e s m o r a , q u o d  e s s e t a b s o n u m . M a g is  a u te m  
v id e tu r  d e  a g e n te  v o lu n ta r ie q u o d  d e lib e r e t q u a m  d e  a g e n te  
n a tu r a li , e t i ta p a te t p e r lo c u m  a m a io r i, q u o d  s i a g e n s  

v o lu n ta r ie , d e  q u o  m a g is  v id e tu r , n o n  d e lib e r e t  a liq u a n d o , e r g o  

n e c a g e n s n a tu r a le . E r g o p o ss ib ile  e s t a g e n s n a tu r a le  s in e  
d e lib e r a t io n e  in te n d e r e  f in e m ; e t  h o c  in te n d e r e  n ih il a liu d  e s t  
q u a m  h a b e r e  n a tu r a le m  in c l in a t io n e m  a d  a liq u id .

A n d  b e c a u se  e v e r y th in g  w h ic h  a c t s , a c t s o n ly  b y  in te n d in g  
s o m e th in g , a s A r is to t le  s a y s  in  b o o k  tw o  o f th e  Metaphysics, 
th e r e  m u st  b e  s o m e  fo u r th  th in g , n a m e ly  th a t  w h ic h  is  in te n d e d  
b y  th a t  w h ic h  is  d o in g  th e  w o r k . T h is  is  s a id  to  b e  th e  e n d . A n d  
i t  s h o u ld  b e  u n d e r s to o d  th a t , a lth o u g h  e v e r y  a g e n t , b o th  n a tu r a l 
a n d  v o lu n ta r y , in te n d s  a n  e n d , i t d o e s  n o t fo llo w  n o n e th e le s s  
th a t  e v e r y  a g e n t  k n o w s , o r  d e lib e r a te s  a b o u t, th e  e n d . T o  k n o w  
th e  e n d  is  n e c e s sa r y  in  th e  c a s e  o f  th o s e  th in g s  w h o s e  a c t io n s  a r e  
n o t d e te r m in e d , b u t a r e o p e n  to  o p p o s it e s , a s a r e  v o lu n ta r y  
a g e n ts . A n d  s o , th e s e  th in g s  m u s t  k n o w  th e  e n d ,  th r o u g h  w h ic h  
th e y  d e te r m in e  th e ir  a c t io n s . B u t in  th e  c a s e  o f  n a tu r a l a g e n ts , 
th e  a c t io n s  a r e  d e te r m in e d . W h e n c e  i t  is  n o t  n e c e s s a r y  fo r  th e m  
to  c h o o se th e m e a n s to  th e  e n d . A n d  A v ic e n n a  o f fe r s th e  
e x a m p le  o f  th e  o n e  w h o  s in g s  w h ile  p la y in g  th e  c ith a r a , w h o  
d o e s  n o t h a v e  to  d e lib e r a te  e a c h  t im e  h e  s tr ik e s th e  s tr in g s , 
b e c a u s e h e  h a s d e lib e r a te d  a b o u t th e  s tr ik in g s b e fo r e h a n d ;  
o th e r w is e  th e r e  w o u ld  b e  a  d e la y in g  p a u s e  b e tw e e n  s tr ik in g s , 
w h ic h w o u ld b e d is s o n a n t . M o r e o v e r , i t s e e m s m o r e  
a p p r o p r ia te  fo r  a  v o lu n ta r i ly  a c t in g  a g e n t  to  d e lib e r a te , th a n  i t  
d o e s fo r  a  n a tu r a l a g e n t . A n d  s o , i t  s e e m s  c le a r b y a r g u in g  
λ maiori, th a t i f a v o lu n ta r ily a c t in g a g e n t , fo r w h o m  
d e lib e r a t io n  s e e m s  m o r e  a p p r o p r ia te , d o e s  n o t  d e lib e r a te  a t  le a s t  
a t  t im e s , n e ith e r  th e r e fo r e  d o e s  a  n a tu r a l a g e n t . I t  is  p o s s ib le , 
th e r e fo r e , th a t a n a tu r a l a g e n t in te n d a n e n d w ith o u t  
d e lib e r a t in g  a b o u t  i t . A n d  th is  in te n d in g  is  n o th in g  o th e r  th a n  
h a v in g  a  n a tu r a l in c lin a t io n  to w a r d  s o m e th in g .

I n  1 6 ., S a in t  T h o m a s r e f le c t s o n  th e  n e e d  fo r  a n  e n d . S in c e  e v e r y th in g  

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

s o m e  fo u r th  th in g —  in  a d d it io n  to  th e s e  th r e e : m a tte r , fo r m  a n d  a g e n t —  

w h ic h  m o v e s th e  a g e n t . M a tte r  c a n n o t  g iv e  i ts e lf  a  fo r m . T h e  fo r m  c a n n o t  

b r in g  i t s e lf  in to  e x is te n c e . I t is  th e  a g e n t  w h ic h  g iv e s  fo r m  to  m a tte r . B u t , i f  
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th e  a g e n t  w e r e  n o t  in c lin e d , e ith e r  b y i t s  o w n  c h o ic e  o r  b y  i t s  o w n  n a tu r e , to  

d o  s o m e  w o r k , to  p e r fo r m  s o m e  a c t iv ity ;  n o  w o r k  w o u ld  b e  d o n e , n o  a c t iv ity  

w o u ld  b e  p e r fo r m e d . A n d  s o , n o  fo r m  w o u ld  b e  g iv e n  to  m a tte r . A n d  th is  is  

w h y , a s  A q u in a s  n o te s  e ls e w h e r e , th e  e n d  is  s a id  to  b e  th e  c a u s e  o f  c a u s e s , i .e . , 

th e  c a u s e  o f  th e  c a u s a l ity  o f  th e  c a u s e s . T h e  e n d  c a u se s  th e  a g e n t  to  fu n c t io n  

a s a n  a g e n t , i .e . , to  g iv e  fo r m  to  m a tte r , th e r e b y  c a u s in g  th e  fo r m  a n d  th e  

m a tte r  to  fu n c tio n ,  r e s p e c t iv e ly , a s  fo r m  a n d  m a tte r .

B u t, th e r e  is  a  d if fe r e n c e , o b s e r v e s  A q u in a s , b e tw e e n  a  v o lu n ta r y  a g e n t  

a n d  a  n a tu r a l a g e n t . A  v o lu n ta r y  a g e n t  k n o w s , a n d  d e lib e r a te s  a b o u t, th e  e n d ;  

k n o w s , a n d  d e lib e r a te s a b o u t , th e  v a r io u s m e a n s to th e  e n d ; th e n  f r e e ly  

s e le c t s  a n  e n d , th e r e u p o n  f r e e ly  c h o o s in g  th e  m e a n s  th e r e to . A  n a tu r a l a g e n t , 

o n  th e  o th e r  h a n d , is n o t o p e n  to  c o n s id e r in g  p u r s u in g  d iff e r e n t m e a n s to  

p r e v io u s ly  s e le c te d  e n d s . A  n a tu r a l a g e n t n e ith e r s e le c t s i ts e n d s , n o r  

c h o o s e s th e m e a n s th e r e to . T h e a c t io n s o f a n a tu r a l a g e n t a r e s e t o r  

d e te r m in e d  b y  i ts  n a tu r e , ju s t  a s , a n d  b e c a u s e , th e  e n d s  w h ic h  i t p u r s u e s  a r e  

d e te r m in e d  b y  th a t  s a m e  n a tu r e .

T h u s , b o th  v o lu n ta r y  a g e n ts  a n d  n a tu r a l a g e n ts  a c t  fo r  a n  e n d . A n d  b o th  

in te n d  th e  e n d . B u t th is — th a t  b o th  in te n d  th e  e n d — d o e s  n o t m e a n , 

p o in ts  o u t A q u in a s , th a t b o th  k n o w  a n d  d e lib e r a te  a b o u t th e  e n d  a n d  a b o u t  

th e m e a n s th e r e to . F o r , w h e r e a s th e  a c t io n s o f a  v o lu n ta r y  a g e n t a r e  n o t  

d e te r m in e d  b y  i ts  n a tu r e , th o s e  o f  a  n a tu r a l a g e n t  a r e . A n d  s o , i t  is  n e c e s s a r y  

for th e  v o lu n ta r y  a g e n t to  k n o w  a n d  to  d e lib e r a te , b u t n o t fo r th e  n a tu r a l 

a g e n t . T o  s a y  th a t  a  n a tu r a l a g e n t  in te n d s  a  g iv e n  e n d  is  to  s a y  s im p ly  th a t i t 

is in c l in e d  b y  i t s n a tu r e  to  p e r fo r m  th e  a c t iv it ie s  b y  w h ic h  i t a c h ie v e s  th a t  

e n d . A v ic e n n a ,  p o in t s  o u t  A q u in a s , p r o p o s e s  th e  e x a m p le  o f  th e  p e r so n  w h o  

s in g s  w h ile  p la y in g  th e  c ith a r a . T h is  p e r s o n , th o u g h  a  v o lu n ta r y  a g e n t , d o e s  

n o t h a v e to  s to p  to  th in k  a n d  d e lib e r a te e a c h  t im e  h e  s tr ik e s th e  s tr in g s , 

b e c a u s e  h e  h a s th o u g h t o u t a n d  p la n n e d  a n d  p r a c t ic e d  th e  s tr ik in g s m a n y  

t im e s  b e fo r e h a n d , s o  m u c h  s o , th a t  h is  p la y in g  h a s  b e c o m e  a  h a b it , a  k in d  o f  

s e c o n d  n a tu r e . T h u s , b y  a n  a r g u m e n t a maiori, s in c e  a  v o lu n ta r y  a g e n t —  
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fo r  w h o m  d e lib e r a t io n  s e e m s  m o r e  a p p r o p r ia te  th a n  fo r  o th e r  s o r ts  o f  a g e n ts  

-  d o e s  n o t , a t le a s t a t t im e s , h a v e  to d e lib e r a te  a b o u t  e n d s  a n d  th e  m e a n s  

th e r e to — n e ith e r  s h o u ld  a n a tu r a l a g e n t h a v e  to . A n d  s o , c o n c lu d e s  

A q u in a s , i t is p o ss ib le fo r a n a tu r a l a g e n t to in te n d a n  e n d w ith o u t  

d e lib e r a t in g e ith e r  a b o u t th a t  e n d  o r  a b o u t  th e  m e a n s  th e r e to . T o  s a y  th a t  a  

n a tu r a l a g e n t in te n d s  a n  e n d  is  s im p ly  to  s a y  th a t i t  h a s  a  n a tu r a l in c l in a t io n  

to  p e r fo r m  th e  a c t iv it ie s  b y  w h ic h  th a t  e n d  c a n  b e  a c h ie v e d .

F o u r  c a u s e s , th r e e  p r in c ip le s

1 7 .  E x  d ic t is ig itu r  p a te t q u o d  s u n t q u a tu o r  c a u s a e , s c il ic e t  
m a te r ia l is , e f f ic ie n s , fo r m a lis  e t  f in a l is . L ic e t  a u te m  p r in c ip iu m  
e t c a u s a d ic a n tu r q u a s i c o n v e r tib il i te r , u t d ic itu r in V  
Metaphysicae,  ta m e n  A r is to te le s  in  l ib r o  Physicorum  p o n it  
q u a tu o r  c a u s a s  e t t r ia  p r in c ip ia . C a u sa s  a u te m  a c c ip it  ta m  p r o  
e x tr in s e c is q u a m  p r o  in tr in s e c is . M a te r ia  e t fo r m a  d ic u n tu r  
in tr in s e c a e  r e i , e o  q u o d  s u n t  p a r te s  c o n s titu e n te s  r e m ; e f f ic ie n s  
e t  f in a lis  d ic u n tu r  e x tr in se c a e ,  q u ia  s u n t  e x tr a  r e m . S e d  p r in c ip ia  
a c c ip it s o lu m  c a u s a s in tr in s e c a s . P r iv a t io a u te m  n o n  
n o m in a tu r  in te r  c a u s a s , q u ia  e s t p r in c ip u m  p e r  a c c id e n s , u t  
d ic tu m  e s t . E t c u m  d ic im u s q u a tu o r  c a u sa s , in te ll ig im u s  d e  
c a u s is  p e r  s e ,  a d  q u a s  ta m e n  c a u s a e  p e r  a c c id e n s  r e d u c u n tu r ,  q u ia  
o m n e  q u o d  e s t  p e r  a c c id e n s ,  r e d u c itu r  a d  id  q u o d  e s t  p e r  s e .

6 7

6  A ris to t le , Met  π ph., B k . V , c h . 1 , 1 0 1 3  a  1 6 -1 7 .

7  A ris to t le , Physics, B k . I , c h . 6 , 1 8 9  b  1 6 -1 8 ; c h . 7 , 1 9 1  a  2 0 -2 1 ; B k . I I,  c h . 3 ,1 9 5  a  1 5 .

I t  is  c le a r , th e r e fo r e , f r o m  th e  th in g s  w h ic h  h a v e  b e e n  s a id , th a t  
th e r e  a r e fo u r  c a u s e s , n a m e ly  m a te r ia l , e f f ic ie n t, fo r m a l a n d  
f in a l . A n d a lth o u g h  " p r in c ip le "  a n d " c a u s e "  a r e u s e d  a s  
th o u g h  th e y  w e r e  c o n v e r tib le , a s is  s a id  in  b o o k  f iv e  o f th e  
Metaphysics, n o n e th e le s s  A r is to t le  in  h is  b o o k  th e  Physics 
w r ite s  th a t  th e r e  a r e  fo u r  c a u s e s  a n d  th r e e  p r in c ip le s . H e  ta k e s  
th e  c a u s e s  to  b e  b o th  e x tr in s ic  a n d  in tr in s ic . M a tte r  a n d  fo r m  a r e  
s a id  to  b e  in tr in s ic  to  a  th in g ,  b e c a u s e  th e y  a r e  p a r ts  c o n s t itu t in g  
th e  th in g . T h e  e f f ic ie n t  a n d  th e  f in a l a r e  s a id  to  b e  e x tr in s ic , 
b e c a u s e  th e y  a r e  o u ts id e  th e  th in g . B u t, a s  p r in c ip le s  h e  ta k e s  
o n ly  th e  in tr in s ic  c a u s e s . A n d  p r iv a t io n  is  n o t n a m e d  a m o n g  
th e  c a u s e s , b e c a u s e  i t  is  a  p r in c ip le  per accidens, a s  h a s  b e e n  s a id .
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A n d  w h e n  w e  s a y  th e r e  a r e  fo u r  c a u se s , w e  u n d e r s ta n d  th is  to  
r e fe r  to  th e  per se c a u s e s , to  w h ic h  th e  per accidens c a u se s  a r e  
r e d u c e d , b e c a u s e  e v e r y th in g  w h ic h  is  per accidens is  r e d u c e d  to  
th a t  w h ic h  is  per se.

I n  1 7 ., A q u in a s  m a k e s  i t h is  c o n c e r n  to  b e g in  to  c la r ify  th e  d iff e r e n c e  

b e tw e e n  c a u s e  a n d  p r in c ip le . H e  c o n t in u e s  th is  c la r ify in g  c o n c e r n  in  1 8 ..

" P r in c ip le "  a n d " c a u s e " a r e  u s e d  in  d if fe r e n t  w a y s . S o m e t im e s  th e y  a r e  

u s e d  c o n v e r t ib ly , n o te s  A q u in a s , s o  th a t w h a te v e r  is c a l le d  a  p r in c ip le  is  

c a l le d  a  c a u se , a n d  w h a te v e r  is  c a l le d  a  c a u se  is  c a l le d  a  p r in c ip le . W h e n  u s e d  

c o n v e r t ib ly , i t is o b v io u s  th a t b o th " p r in c ip le " a n d " c a u se " m e a n  w h a t  

" c a u se " m e a n s , i .e ., th a t  f r o m  w h ic h  th e  e x is te n c e  o f  s o m e th in g  e ls e  fo l lo w s . 

F o r  e x a m p le , th e  s c u lp to r  a n d  th e  b r o n z e  a r e  " p r in c ip le s ," o r  " c a u s e s ,"  o f  th e  

s ta tu e  in  th is  s e n se ; fo r  b o th  c o n tr ib u te  s o m e th in g  to  th e e x is te n c e  o f  th e  

s ta tu e . T h is s e e m s to  b e th e  p o in t o f th e  r e fe r e n c e to  b o o k  f iv e o f th e  

Metaphysics, w h e r e  A r is to t le  n o te s th a t " p r in c ip le "  a n d  " c a u se "  a r e u se d  

" q u a s i c o n v e r t ib i li te r ," a s A q u in a s p u ts i t , i .e . , a s th o u g h th e y w e r e  

c o n v e r t ib le .

B u t , s o m e t im e s " p r in c ip le " a n d  " c a u s e " a r e  n o t u se d  c o n v e r t ib ly . A n d  

w h e n  th is  h a p p e n s , w h a te v e r  is  s a id  to  b e  a  c a u s e  is  s a id  to  b e  a  p r in c ip le ,  b u t 

n o t v ic e  v e r s a . F o r  th e r e  a r e , in  th is  u sa g e , p r in c ip le s  w h ic h  a r e  n o t  c a u s e s ;  

fo r  e x a m p le , u n sh a p e d  in  th e  c h a n g e  f r o m  b r o n z e  to  s ta tu e . U n s h a p e d  is  a  

p r in c ip le  o f  th is  c h a n g e , m e a n in g  th a t  i t  c o u n ts  a s  s o m e th in g  f r o m  w h ic h  th e  

c h a n g e b e g in s , " p r in c ip le "  ( fr o m  th e  L a t in  "principium") m e a n in g s im p ly  

a  b e g in n in g  p o in t; b u t n o t  a  b e g in n in g  p o in t f r o m  w h ic h  th e  e x is te n c e  o f  

s o m e th in g  e ls e  fo llo w s . T h e  e x is te n c e  o f  th e  s ta tu e  d o e s  n o t fo llo w  f r o m  th e  

u n s h a p e d ; th o u g h  i t d o e s  fo llo w  f r o m  th e  b r o n z e  a n d  th e  s c u lp to r  a n d  th e  

s h a p e  a n d  th e  in te n d e d  e n d . A n d  th e s e , o f  c o u r s e , a r e  c a u s e s . T h e  u n s h a p e d  

c o n tr ib u te s  n o th in g  to  th e  e x is te n c e  o f  th e  s ta tu e .
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M o r e o v e r , c o n t in u e s A q u in a s , s o m e tim e s  " c a u s e "  is  u se d  to  r e fe r  to  b o th  

th e  in tr in s ic c a u s e s (m a tte r  a n d  fo r m ) a n d  th e  e x tr in s ic  c a u s e s (a g e n t a n d  

e n d ) , " in tr in s ic "  n a m in g  th o s e  c a u s e s w h ic h  a r e  in g r e d ie n t s  o f th e  n a tu r e  o f  

th e  e f fe c t , a n d  " e x tr in s ic "  n a m in g  th o s e  w h ic h  a r e n o t in g r e d ie n t s o f th e  

n a tu r e  o f  th e  e f fe c t . T h e  b r o n z e  a n d  th e  s h a p e , fo r  e x a m p le , a r e  in g r e d ie n ts  

o f th e  n a tu r e  o f th e  e f fe c t , i .e ., o f th e  s ta tu e , w h e r e a s th e  s c u lp to r  a n d  h is  

in te n d e d  e n d  a r e  n o t . B y  w a y  o f  d if f e r e n c e , " p r in c ip le "  is  s o m e tim e s  u s e d  to  

r e fe r  to  th e  in tr in s ic  c a u s e s  o n ly , e .g . , to  th e  b r o n z e  a n d  to  th e  fo r m . T h u s , 

m a tte r  a n d  fo r m  a r e  b o th  p r in c ip le s a n d  c a u se s , b e c a u s e  b o th  a r e  in tr in s ic  

c a u s e s . B u t , p r iv a t io n  is n o t l is t e d  a m o n g  th e  c a u s e s , b e c a u s e  i t is a  per 

accidens p r in c ip le , i .e . , a  p r in c ip le  w h ic h  a t ta c h e s  to , o r  a c c o m p a n ie s , m a tte r , 

w h ic h  is  a  per se p r in c ip le , a  p r in c ip le  th r o u g h  i ts e lf , a s  e x p la in e d  a b o v e . A n d  

s o , w h e n  i t  is  s a id  th a t  th e r e  a r e  fo u r  c a u s e s , th e r e fe r e n c e is  to  per se c a u s e s . 

P r iv a t io n , th u s , is  n o t  c o u n te d  a m o n g  th e  c a u se s , b e c a u s e  i t  is  o f  i t s e lf  n e ith e r  

a  c a u s e , n o r  a  p r in c ip le  (a n d  w h a t  is  n o t  a  p r in c ip le  c a n n o t  b e  a  c a u s e ) . T h is  

s e e m s to  b e  th e p o in t o f th e  r e fe r e n c e to  th e  Physics o f A r is to t le , w h e r e  

A r is to t le  n o te s  th a t  th e r e  a r e  fo u r  c a u s e s , b u t  th r e e  p r in c ip le s .

A q u in a s  c o n c lu d e s  1 7 . w ith  th e  o b s e r v a t io n  th a t per accidens c a u s e s a r e  

r e d u c e d  to  per se c a u s e s , " b e c a u s e  e v e r y th in g  w h ic h  is  per accidens is  r e d u c e d  

to  th a t w h ic h  is  per se." W h a t e x a c t ly d o e s  th is  m e a n ? , o n e  m ig h t a s k . T h a t  

is , w h a t d o e s " r e d u c e d "  m e a n  in  th e  c la im  th a t " e v e r y th in g  w h ic h  is per 

accidens is  r e d u c e d  to  th a t  w h ic h  is  per se"? A n d  w h a t  e x a c t ly  is  th e  p o in t  

o f  o b s e r v in g  th a t  per accidens c a u s e s  a r e  r e d u c e d  to  per se c a u se s ?

T h e  m e a n in g  o f  " r e d u c e d "

" R e d u c e d "  m e a n s  l it e r a lly : b r o u g h t  b a c k  to ,  o r  le d  b a c k  to . T o  w h a t? T o  

s o m e th in g ( th e per se) w ith o u t w h ic h  i t c o u ld  n o t b e , o r c o u ld  n o t b e  

u n d e r s to o d . T h e  per accidens is  w h a te v e r  i t  is (o r  is  s a id  to  b e ) -  w h e th e r  a  

c a u se , o r  a  p r in c ip le , o r  s o m e th in g  r e a l —  th r o u g h , o r  b e c a u s e  o f , s o m e th in g  

o th e r  th a n  i t s e lf , s im p ly  b e c a u s e  i t c a n n o t  b e  w h a te v e r  i t is  (o r  is  s a id  to  b e )  
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th r o u g h , o r b e c a u s e o f , i t s e lf , s in c e i t la c k s s o m e th in g , o r is s o m e h o w  

d e fic ie n t  o r  in c o m p le te . A n  a c c id e n t , l ik e  q u a n t ity  o r  q u a lity  o r  r e la t io n , fo r  

e x a m p le , is s o m e th in g r e a l per accidens, i .e . , th r o u g h , o r b e c a u s e o f , 

s o m e th in g  o th e r  th a n  i t s e lf , n a m e ly  b e c a u s e  o f  th e  s u b s ta n c e  o f  w h ic h  i t  is  a n  

a c c id e n t . A n  a c c id e n t c a n n o t  b e  r e a l b e c a u s e  o f  i t s e lf , s im p ly  b e c a u s e  i t  is  a n  

a c c id e n t ; a s  a n  a c c id e n t , i t la c k s  s o m e th in g , is  d e f ic ie n t , is  in c o m p le te . I t is  

s u c h  o f  i ts e lf  th a t  i t  is  r e a l o n ly  b e c a u s e  o f  s o m e th in g  o th e r  th a n  i t s e lf , b e c a u s e  

o f  th a t  in  w h ic h  i t  in h e r e s , n a m e ly  s u b s ta n c e . A n d  s u b s ta n c e  is  s u c h  o f  i t s e lf  

th a t i t is  r e a l b e c a u s e  o f  i t s e lf . O f i t s e lf , a  s u b s ta n c e  is  a n  u lt im a te  e x is t in g  

s u b je c t . -  S im ila r ly , p r iv a t io n  is  a  p r in c ip le  (a n d  a  c a u se ) per accidens, i .e .,  

b e c a u s e  o f  th e  m a tte r  to  w h ic h  i t  a t ta c h e s , w h ic h  i t  a c c o m p a n ie s , in  w h ic h  i t  is  

fo u n d . A n d  m a tte r  is  a  p r in c ip le  per se. P r iv a tio n  is  la c k in g , is  d e fic ie n t , is  

in c o m p le te , in  a  w a y  in  w h ic h  m a tte r  is  n o t; th o u g h  m a tte r  i t s e lf  is  la c k in g , 

d e fic ie n t , in c o m p le te , in  a  w a y  in  w h ic h  a  s u b s ta n c e  is  n o t. M a tte r , a lo n g  

w ith  fo r m , is  a n  in g r e d ie n t  o f  th e  e s s e n c e  o f  a  s u b s ta n c e , w h e r e a s  p r iv a t io n  is  

n o t . M a tte r  h a s  s o m e th in g  in  i t (a n  e s s e n c e  o f  s o r t s ) w h e r e b y  i t d if fe r s  f r o m  

n o th in g n e s s , th o u g h  i t c a n n o t a s s e r t th is d if fe r e n c e u n le s s i t h a s a  fo r m . 

P r iv a t io n  h a s  n o th in g  in  i t  w h e r e b y  i t d iff e r s  f r o m  n o th in g n e s s ;  s o  th a t , e v e n  

th o u g h  p r iv a t io n  is  fo u n d  o n ly  in  a  m a tte r  w h ic h  h a s  a  fo r m , i t  c a n n o t , e v e n  

s o , a s s e r t  i ts e lf  a s  d if fe r e n t  f r o m  n o th in g n e s s . W h e r e a s  m a tte r  h a s  a n  e s s e n c e  

o f  s o r t s , p r iv a t io n  h a s  n o  e s s e n c e  o f  a n y  s o r t  a t  a ll.

S im ila r ly , a g a in , th e  m e d ic a l d o c to r  w h o  b u ild s  a  h o u s e  is  a  per accidens 

e f f ic ie n t c a u s e  o f th e  h o u s e . F o r  h e  b u ild s th e  h o u s e  n o t b e c a u se  h e  is  a  

m e d ic a l d o c to r , b u t b e c a u s e  h e  is  a ls o  a  b u ild e r . B e in g  a  m e d ic a l d o c to r  is  

s o m e th in g  w h ic h  a t ta c h e s to , a c c o m p a n ie s , is fo u n d  to g e th e r  w ith , b e in g  a  

b u ild e r . A g a in , th e  m a n  w h o  m a r r ie s  a  v ir tu o u s  a n d  b e a u t ifu l w o m a n , w h o  

is  a ls o  w e a lth y  b e y o n d  m e a su r e , c a n  b e  s a id  to  b e  m o tiv a te d  per accidens b y  

h e r  w e a lth ,  per se b y  h e r  v ir tu e  a n d  h e r  b e a u ty . H e  m a r r ie s  h e r  n o t  b e c a u s e  

s h e  is w e a lth y , b u t b e c a u s e  s h e  is  v ir tu o u s  a n d  b e a u t ifu l; ju s t a s  th e  m e d ic a l 

d o c to r  b u ild s  a  h o u s e  n o t b e c a u s e  h e  is  a  m e d ic a l d o c to r , b u t  b e c a u s e  h e  is  a  

b u ild e r .
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A c c id e n ts  a r e  r e a l per accidens, i .e . , b e c a u s e  o f  s u b s ta n c e . P r iv a t io n s  a r e  

p r in c ip le s (a n d  c a u s e s ) per accidens, i .e . , b e c a u s e  o f m a tte r . T h e  m e d ic a l 

d o c to r  b u ild s  per accidens, i .e . , b e c a u s e  o f  b e in g  a  b u ild e r . T h e  m a n  m a r r ie s  

th e  w e a lth y  w o m a n  per accidens, i .e . , b e c a u s e  o f  h e r  v ir tu e  a n d  b e a u ty . - -  

S u b s ta n c e  is  r e a l per se, i .e . , b e c a u s e  i t  is  a n  u lt im a te  e x is t in g  s u b je c t . M a tte r  is  

a  p r in c ip le  (a n d  a  c a u s e ) per se, i .e . , b e c a u s e  i t is  m a tte r . T h e  b u ild e r  b u ild s  

per se, i.e., b e c a u s e  h e  is  a  b u ild e r . T h e  v ir tu o u s  a n d  b e a u tifu l w o m a n  is  th e  

m o tiv a t in g  ( f in a l)  c a u s e  per se, i .e . , b e c a u s e  s h e  is  v ir tu o u s  a n d  b e a u t ifu l.

T h e  p o in t  o f  o b se r v in g  th a t  per accidens c a u s e s  a r e  r e d u c e d  to  per se c a u s e s

T h e  p o in t , n o w , o f th e  o b s e r v a t io n  th a t  per accidens c a u s e s  a r e  r e d u c e d  to  

per se c a u se s  s h o u ld  b e  c le a r . I t  is  s im p ly  th is . I f  th e r e  w e r e  n o  per se c a u se s , 

th e r e  c o u ld  b e  n o  per accidens c a u s e s  e ith e r . I n d e e d , th e r e  w o u ld  b e  n o  c a u s e s  

a t a ll . S im ila r ly , w ith  r e s p e c t to  p r in c ip le s . A n d  a b so lu te ly  u n iv e r s a l ly , i f  

th e r e w e r e n o th in g  w h a te v e r w h ic h  is per se — w h e th e r  a  c a u s e , o r  a  

p r in c ip le , o r  s o m e th in g  r e a l , o r  a n  i te m  o f k n o w le d g e  - - th e r e  w o u ld  b e  

a b s o lu te ly  n o th in g  a t  a ll .

P r in c ip le  a n d  c a u s e  d e fin e d

1 8 .  S e d  l ic e t p r in c ip ia  p o n a t A r is to te le s p r o  c a u s is in tr in s e c is  
in I Physicorum,  ta m e n , u t d ic itu r  in  XI Metaphysicae,  
p r in c ip iu m  p r o p r ie  d ic itu r  d e  c a u s is  e x tr in s e c is , e le m e n tu m  d e  

8 9

8  T h e  re fe re n c e is  to  w h a t A r is to t le  d o e s  in  th e  w h o le  o f  B k . I o f  th e  Physics, b u t in  

p a rt ic u la r to  h is  o w n  a c c o u n t o f  th e  in tr in s ic  p rin c ip le s  in  c h . 7 , a n d  to  h is  re s p o n s e  to  th e  

d if f ic u lt ie s  o f e a rlie r th in k e rs  in  c h . 8 .

9  A ris to t le , Metaph., B k , X II, c h . 4 ,1 0 7 0  b  2 2 -2 7 . T h is  p o in t is  n o t  v e ry  c le a r  in  A ris to t le , 

n o te s  M a tt in g ly (op. cit., p . ( -2 0 -) , fo o tn o te  2 ) . A r is to tle  s a y s : S in c e  n o t o n ly  th e  e le m e n ts  

p re s e n t in  a  th in g  a re  c a u s e s , b u t a ls o  s o m e th in g  e x te rn a l, i .e ., th e  m o v in g  c a u s e , d e a rly  

w h ile 'p r in c ip le * a n d 'e le m e n t* a re  d if fe re n t, b o th  a re  c a u s e s , a n d  ‘p r in c ip le * is  d iv id e d  

in to  th e s e  tw o  k in d s  ( in tr in s ic  a n d  e x tr in s ic ? !. .. B u t  A q u in a s  c o m e s  to  a  c la r ify in g  re s c u e : 

. .. n a m  p r in c ip iu m  p ro p r ie  d ic itu r  q u o d  e s t  e x tra  s ic u t  m o v e n s  . .. E le m e n tu m  p ro p r ie  

d ic itu r  c a u s a  in tr in s e c a  e x  q u a  c o n s titu itu r  re s . .. (In XI Melaph., le c t. 4 , n n . 2 4 6 8 -2 4 6 9 ) .
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c a u s is  q u a e  s u n t p a r te s r e i , id e s t d e  c a u s is  in tr in s e c is . C a u s a  
a u te m  d ic itu r  d e  u tr is q u e , l ic e t  q u a n d o q u e  u n u m  p o n a tu r  p r o  
a lte r o ; o m n is e n im  c a u s a  p o te s t d ic i p r in c ip iu m  e t o m n e  
p r in c ip iu m  c a u s a . S e d  ta m e n  c a u s a  v id e tu r  a d d e r e s u p r a  
p r in c ip iu m  c o m m u n ite r  d ic tu m , q u ia  id  q u o d  e s t  p r im u m , s iv e  
e x e o c o n s e q u a tu r e s s e p o s te r io r is s iv e n o n , p o te s t d ic i  
p r in c ip iu m , s ic u t  fa b e r  d ic itu r  p r in c ip iu m  c u lte l l i, q u ia  e x  e iu s  
o p e r a t io n e e s t e s s e  c u lte ll i; s e d  q u a n d o  a liq u id  m o v e tu r  d e  
n ig r e d in e  a d  a lb e d in e m , d ic itu r  q u o d  n ig r e d o  e s t p r in c ip iu m  
i l l iu s  m o tu s , e t  u n iv e r s a l i t e r  o m n e  id  a  q u o  in c ip it e s s e  m o tu s  
d ic itu r  p r in c ip iu m ,  ta m e n  n ig r e d o  n o n  e s t  id  e x  q u o  c o n s e q u itu r  
e s s e  a lb e d in is . S e d  c a u s a d ic itu r  s o lu m  d e  i llo  p r im o , e x  q u o  
c o n s e q u itu r  e s s e  p o s te r io r is . U n d e  d ic itu r  q u o d  c a u s a  e s t  id  e x  
c u iu s  e s s e  s e q u itu r  a liu d . E t id e o  i l lu d  p r im u m  a  q u o  in c ip it  
e s s e  m o tu s  n o n  p o te s t  d ic i  c a u s a  p e r  s e , e t s i d ic a tu r  p r in c ip iu m .  
E t p r o p te r  h o c , p r iv a t io  p o n itu r  in te r  p r in c ip ia  e t n o n  in te r  
c a u s a s , q u ia  p r iv a t io  e s t  id  a  q u o  in c ip it g e n e r a t io . S e d  p o te s t  
e t ia m  d id  c a u sa  p e r  a c c id e n s , in q u a n tu m  c o in c id it  c u m  m a te r ia , 
u t  s u p r a  e x p o s itu m  e s L

B u t, a lth o u g h  A r is to t le  u s e s " p r in c ip le s"  to  r e fe r  to  in tr in s ic  
c a u s e s  in  b o o k  o n e  o f  th e  Physics; n o n e th e le s s ,  a s  is  s a id  in  b o o k  
e le v e n  o f th e  Metaphysics, " p r in c ip le " is s a id  p r o p e r ly o f  
e x tr in s ic  c a u s e s , a n d  " e le m e n t"  o f c a u s e s  w h ic h  a r e  p a r t s o f  a  
th in g , i .e . , o f  in tr in s ic  c a u s e s . " C a u s e ,"  m o r e o v e r  is  s a id  o f  
b o th ; e v e n  th o u g h  o n e  is s o m e t im e s u se d  fo r  th e o th e r , fo r  
e v e r y  c a u s e  c a n  b e  c a l le d  a  p r in c ip le , a n d  e v e r y  p r in c ip le  a  c a u s e . 
S ti ll , h o w e v e r , c a u se  s e e m s  to  a d d  s o m e th in g  to  p r in c ip le  ta k e n  
c o m m o n ly , b e c a u s e  th a t  w h ic h  is  f ir s t , w h e th e r  th e  e x is te n c e  o f  a  
p o s te r io r  fo l lo w s  f r o m  i t  o r  n o t , c a n  b e  s a id  to  b e  a  p r in c ip le . F o r  
e x a m p le , th e  m a k e r  is  c a l le d  a  p r in c ip le  o f  th e  k n ife ,  b e c a u s e  th e  
e x is te n c e o f th e k n ife  c o m e s f r o m  h is w o r k . B u t w h e n  
s o m e th in g  is  c h a n g e d  f r o m  b la c k  to  w h ite , b la c k  is  s a id  to  b e  a  
p r in c ip le o f th a t c h a n g e ; a n d  u n iv e r s a lly  e v e r y th in g  f r o m  
w h ic h  a  c h a n g e  b e g in s  is  s a id  to  b e  a  p r in c ip le . B la c k , h o w e v e r , 
is n o t s o m e th in g  f r o m  w h ic h  th e  e x is te n c e  o f w h ite  fo llo w s .  
" C a u s e "  is  s a id  o f  s o m e th in g  w h ic h  is  f ir s t  o n ly  i f  th e  e x is te n c e  
o f  a  p o s te r io r  fo llo w s  f r o m  i t . W h e n c e  i t  is  s a id  th a t a  c a u s e  is  
th a t f r o m  th e  e x is te n c e  o f w h ic h  a n o th e r  fo llo w s . A n d  s o ,  
s o m e th in g  f ir s t  f r o m  w h ic h  a  c h a n g e  b e g in s  c a n n o t  b e  c a l le d  a

4 4



c a u se  ju s t  b e c a u s e  i t  is  s o m e th in g  f ir s t , e v e n  th o u g h  i t  is  c a lle d  a  
p r in c ip le . A n d  th is is w h y  p r iv a t io n  is p la c e d  a m o n g  th e  
p r in c ip le s  a n d  n o t a m o n g  th e  c a u s e s ,  b e c a u s e  p r iv a t io n  is  th a t  
f r o m  w h ic h  g e n e r a tio n  b e g in s . B u t  i t  c a n  a ls o  b e  c a l le d  a  c a u s e  
per accidens, in a s m u c h  a s  i t  is  a n  a c c o m p a n im e n t o f  m a tte r , a s  
w a s  e x p la in e d  a b o v e .

I n  1 8 ., c o n t in u in g  th e  c o n c e r n  o f 1 7 ., A q u in a s  m a k e s  c le a r  e x a c t ly  h o w  

c a u s e d if f e r s f r o m  p r in c ip le . H e  p o in t s  o u t  w h a t th e  tw o  h a v e  in  c o m m o n . 

H e  a ls o  g iv e s  a  d e f in it io n  o f  e a c h .

" P r in c ip le ,"  b e g in s  A q u in a s ,  c a n  b e  u s e d  to  r e fe r  to  in tr in s ic  c a u se s  o n ly  ( to  

m a tte r  a n d  fo r m ), a s  A r is to t le  d o e s  in  b o o k  o n e  o f  th e  Physics, w h e r e  h e  u s e s  

" p r in c ip le ”  to  r e fe r , a s  w e ll, to  p r iv a t io n , w h ic h  a c c o m p a n ie s  m a tte r  a s  a  k in d  

o f  in tr in s ic  a t ta c h m e n t. F o r  h e  s p e a k s th e r e  o f  th r e e  p r in c ip le s  o f  n a tu r e -  

m a tte r  a n d  fo r m  (per se p r in c ip le s ) , a n d  p r iv a t io n  (a  per accidens p r in c ip le ) .

B u t  " p r in c ip le " c a n  b e  u se d , a n d  p r o p e r ly , to  r e fe r  to  e x tr in s ic  c a u se s  a s  w e ll 

( to  a g e n t a n d  e n d ) , a s A r is to t le  n o te s in  b o o k  e le v e n  o f th e Metaphysics. 

M o r e o v e r , " e le m e n t"  c a n  b e  u se d , th o u g h  n o t  p r o p e r ly , to  r e fe r  to  a n y  s o r t  o l 

in tr in s ic  c a u s e . W h e n  u se d  p r o p e r ly , h o w e v e r , " e le m e n t" r e fe r s  to  in tr in s ic  

c a u s e s  o f  a  s p e c ia l s o r t , i .e . , o f  th e  s o r t  w h ic h  a r e  th e  m a te r ia l p a r ts  o f  s o m e  

w h o le , b u t  a r e  th e m s e lv e s  m a d e  u p  o f  a  m a tte r  a n d  a  fo r m . A n d  " c a u se "  c a n  

b e  u se d  to  r e fe r  to  b o th , i .e . , to  th e  e x tr in s ic  a s  w e ll a s  to  th e  in tr in s ic . S ti l l , 

" c a u s e "  a n d  " p r in c ip le "  a r e  u s e d  a t t im e s  fo r  o n e  a n o th e r , a s  h a s  b e e n  s a id . 

N o n e th e le s s , th e r e  is  a  s e n s e  o f " c a u s e "  in  w h ic h  i t a d d s  to  th e  m e a n in g  o f  

" p r in c ip le ." " P r in c ip le ," ta k e n c o m m o n ly , m e a n s s o m e th in g f ir s t (a  

p r im u m ) f r o m  w h ic h  s o m e th in g  e ls e , a  p o s te r io r , b e g in s  o r  ta k e s  i t s o r ig in , 

w h e th e r th e e x is te n c e o f th e  p o s te r io r  fo llo w s f r o m  i t o r  n o t ( th is is a  

d e f in it io n  o f  p r in c ip le  w h ic h  c a n  b e  p r e d ic a te d  o f  a  c a u s e ) . B u t  " p r in c ip le ,"  
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ta k e n  le s s  c o m m o n ly , a n d  " c a u se "  h a v e  th is  in  c o m m o n : e a c h  is  s o m e th in g  

f ir s t  (a  p r im u m ) , f r o m  w h ic h  s o m e th in g  e ls e , a  p o s te r io r , b e g in s , o r  ta k e s  i ts  

o r ig in . I f th e  e x is te n c e  o f  th e  p o s te r io r  fo llo w s  f r o m  th e  p r im u m , i .e . , i f  th e  

p r im u m  c o n tr ib u te s  s o m e th in g  to  th e  e x is te n c e  o f  th e  p o s te r io r ;  th e  p r im u m  

is  a  p r in c ip le  w h ic h  is  a ls o  a  c a u s e  ( th is  is th e  d e f in it io n  o f  c a u s e ) . M a tte r , 

fo r m , a g e n t  a n d  e n d  a r e  p r in c ip le s  w h ic h  a r e  a ls o  c a u s e s . I f , o n  th e  o th e r  

h a n d , th e e x is te n c e  o f  th e  p o s te r io r  d o e s  n o t fo llo w  f r o m  th e  p r im u m , th e  

p r im u m  is s im p ly  a  p r in c ip le , w ith o u t b e in g  a lso  a  c a u s e ( th is , to o , is a  

d e f in it io n  o f  p r in c ip le , b u t  a  d e fin it io n  w h ic h  c a n n o t  b e  p r e d ic a te d  o f  a  c a u s e ) . 

I n  th e  c h a n g e , fo r  e x a m p le , in  w h ic h  s o m e th in g  b la c k  b e c o m e s w h ite , th e  

p r im u m  b la c k  is  a  p r in c ip le , b u t  w ith o u t  b e in g  a  c a u s e . B la c k  is  n e ith e r  th e  

m a tte r , n o r  th e  fo r m , n o r  th e  a g e n t , n o r  th e  e n d  o f  th e  e f fe c t , i .e . , o f  th e  w h ite  

th in g . S o , to o , p r iv a t io n  is  a  p r in c ip le  w h ic h  is  a  p r in c ip le  o n ly . P r iv a t io n  

c o n tr ib u te s  n o th in g  to  th e  e x is te n c e  o f  th e  e f fe c t . W h a t c o n tr ib u te s to  th e  

e x is te n c e  o f  th e  e f fe c t  is  e ith e r  a  p a r t  o f  th e  e s s e n c e  o f  th e  e f fe c t , i .e . , e ith e r  i t s  

m a tte r  o r  i ts  fo r m ; o r  s o m e th in g  w h ic h  is  p r o d u c t iv e  o f  th e  e s s e n c e  o f  th e  

e f fe c t , i .e . , th e  a g e n t w h ic h  b y  i t s a c t iv ity  g iv e s fo r m  to  m a tte r ( th e r e b y  

c o n s t itu t in g  th e  e s se n c e ) ,  b e c a u s e  i t  h a s  b e e n  m o t iv a te d  b y  s o m e  e n d . E s s e n c e  

is th a t , in tr in s ic  to  a  th in g , w h e r e b y  th e  th in g  h a s e x is te n c e . P r iv a tio n  is  

n e ith e r a  p a r t o f e s s e n c e ; n o r  a n  a g e n t o r a m o t iv a t in g  e n d , w h ic h  a r e  

p r o d u c t iv e o f e s s e n c e . A n d  th is is w h y  p r iv a t io n , c o n c lu d e s A q u in a s , is  

p la c e d  a m o n g  th e  p r in c ip le s , fo r  p r iv a t io n  is , in d e e d , s o m e th in g  f r o m  w h ic h  

g e n e r a t io n  ta k e s i t s o r ig in ; b u t n o t a m o n g  th e c a u s e s , fo r i t c o n tr ib u te s  

n o th in g  to  th e  e x is te n c e  o f  th e  e f fe c t . N o n e th e le s s , a  p r iv a t io n  c a n , w ith o u t  

h a r m  a n d  w ith o u t  r is k  to  t r u th , b e  c a l le d  a  c a u s e , s o  lo n g  a s  i t  is  c a l le d  a  c a u s e  

per accidens, i .e . , b e c a u s e  o f th e  m a tte r  to  w h ic h  i t a t ta c h e s , o r  in  w h ic h  i t 

in h e r e s , m a tte r  b e in g  a c a u s e  per se. E v e r y  per accidens is  th e  per accidens 

w h ic h  i t is  o n ly  b e c a u s e  o f th e  a p p r o p r ia te  per se to  w h ic h  i t is r e la te d , o n  

w h ic h  i t  d e p e n d s , w ith o u t  w h ic h  i t  w o u ld  n o t  b e  a n y th in g  a t  a ll.
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E le m e n t  d e f in e d

1 9 .  E le m e n tu m  a u te m  n o n  d ic itu r  p r o p r ie  n is i d e  c a u s is e x  
q u ib u s e s t c o m p o s it io  r e i , q u a e  p r o p r ie  s u n t m a te r ia le s . E t  
i te r u m  n o n  d e  q u a lib e t c a u sa  m a te r ia li , s e d  d e  i lla  e x  q u a  e s t  
p r im a c o m p o s it io ; s ic u t n o n d ic im u s q u o d  m e m b r a s u n t  
e le m e n ta  h o m in is , q u ia  m e m b r a  e t ia m  c o m p o n u n tu r  e x  a liis . 
S e d  d ic im u s  q u o d  t e r r a  e t  a q u a  s u n t e le m e n ta , q u ia  h a e c  n o n  
c o m p o n u n tu r e x a li is c o r p o r ib u s ; s e d e x ip s is e s t p r im a  
c o m p o s it io c o r p o r u m n a tu r a liu m . U n d e A r is to te le s in  

V Metaphysicae  d ic it q u o d  " e le m e n tu m  e s t id e x  q u o  
c o m p o n itu r  r e s  p r im o , e t e s t  in  e a , e t  n o n  d iv id itu r  s e c u n d u m  
fo r m a m ." E x p o s it io p r im a e p a r t ic u la e , s c i l ic e t " e x q u o  
c o m p o n itu r  r e s  p r im o ," p a te t  p e r  e a  q u a e  d ix im u s . S e c u n d a  
p a r t ic u la , s c i lic e t " e t e s t  in  e a ," p o n itu r  a d  d if f e r e n ta im  i l liu s  
m a te r ia e q u a e e x to to c o r r u m p itu r  p e r g e n e r a t io n e m ; s ic u t  
p a n is e s t m a te r ia  s a n g u in is , s e d  n o n  g e n e r a tu r  s a n g u is n is i  
c o r r u m p a tu r p a n is ; u n d e  p a n is  n o n  r e m a n e t in  s a n g u in e , e t  
id e o n o n p o te s t d ic i p a n is e le m e n tu m  s a n g u in is . S e d  
e le m e n ta  o p o r te t a liq u o m o d o  r e m a n e r e , c u m  n o n  o m n in o  
c o r r u m p a n tu r , u t d ic itu r in  l ib r o  De Generatione.  T e r t ia  
p a r t ic u la , s c il ic e t  " e t n o n  d iv id itu r  s e c u n d u m  fo r m a m ,"  p o n itu r  
a d  d if f e r e n t ia m  e o r u m  q u a e  h a b e n t p a r te s d iv e r s a s  in  fo r m a , 
id e s t  in  s p e c ie ; s ic u t  m a n u s  c u iu s  p a r te s  s u n t  c a r o  e t  o s sa , q u a e  
d if f e r u n t s e c u n d u m  s p e c ie m . S e d  e le m e n tu m  n o n  d iv id itu r  in  
p a r te s  d iv e r s a s  s e c u n d u m  s p e c ie m , s ic u t  a q u a , c u iu s  q u a e lib e t  
p a r s e s t a q u a . N o n  e n im  o p o r te t a d  e s s e  e le m e n t i u t n o n . 
d iv id a tu r  s e c u n d u m  q u a n t ita te m , s e d  s u f f ic it  s i n o n  d iv id a tu r  
s e c u n d u m  s p e c ie m ; e t s i e t ia m  n u llo  m o d o  d iv id a tu r , d ic itu r  
e le m e n tu m , s ic u t  l i t t e r a e  d ic u n tu r  e le m e n ta  d ic t io n u m .

10

11

1 0  A r is to t le , Metaph., B k . V , c h . 3 , 1 0 1 4  a  2 6 -2 7 .

1 1  A r is to t le , De Cen. et Corrupt., B k . 1 , c h . 1 0 , 3 2 7  b  2 9 -3 1 .

E le m e n t is  s a id  p r o p e r ly  o n ly  o f  th o s e  c a u se s  o u t  o f  w h ic h  th e  
c o m p o s it io n  o f  a  th in g  a r is e s , a n d  w h ic h  a r e  p r o p e r ly  m a te r ia l. 
A n d  n o t o f  ju s t  a n y  m a te r ia l c a u s e s , b u t  o f  th o s e  o u t  o f  w h ic h  
th e  th in g 's p r im a r y  c o m p o s it io n  a r is e s . W e d o  n o t s a y , fo r  
e x a m p le , th a t h is  b o d ily  m e m b e r s  a r e  th e  e le m e n ts  o f  a  m a n , 
b e c a u s e  th e  m e m b e r s  th e m s e lv e s  a r e  c o m p o s e d  o f  o th e r  th in g s . 
B u t w e  d o  s a y  th a t  e a r th  a n d  w a te r  a r e  e le m e n ts , b e c a u s e  th e s e  
a r e  n o t  c o m p o s e d  o f  o th e r  b o d ie s . R a th e r , i t  is  o u t  o f  th e m  th a t  
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th e p r im a r y  c o m p o s it io n  o f n a tu r a l b o d ie s a r is e s . W h e n c e  
A r is to t le  s a y s  in  b o o k  f iv e  o f  th e  Metaphysics th a t  " a n  e le m e n t  
is th a t o u t o f w h ic h  a  th in g  is  p r im a r ily  c o m p o s e d , w h ic h  is  
im m a n e n t in  th e  th in g , a n d  w h ic h  is  in d iv is ib le  a c c o r d in g  to  
fo r m ."  T h e  e x p la n a t io n  o f  th e  f ir s t  p a r t , n a m e ly  " o u t  o f  w h ic h  a  
th in g  is  p r im a r ily  c o m p o s e d ,"  is  c le a r  f r o m  th e  th in g s  w e  h a v e  
s a id . T h e  s e c o n d  p a r t , n a m e ly  " w h ic h  is im m a n e n t in  th e  
th in g ,"  is u s e d  to  d if f e r e n t ia te  a n  e le m e n t f r o m  th e  s o r t o f  
m a tte r  w h ic h  is to ta l ly  c o r r u p te d  b y  g e n e r a t io n . B r e a d , fo r  
e x a m p le ,  is  th e  m a tte r  o f  b lo o d ,  b u t  b lo o d  is  n o t  g e n e r a te d  u n le s s  
th e  b r e a d  is  c o r r u p te d . W h e n c e  b r e a d  d o e s  n o t  r e m a in  in  b lo o d , 
a n d  s o  b r e a d  c a n n o t  b e  s a id  to  b e  a n  e le m e n t  o f  b lo o d . E le m e n ts  
m u s t  r e m a in  in  s o m e  w a y , s in c e  th e y  a r e  n o t  e n t ir e ly  c o r r u p te d , 
a s  is  s a id  in  th e  b o o k  O n  Generation. T h e th ir d  p a r t , n a m e ly  
" a n d w h ic h  is in d iv is ib le  a c c o r d in g to fo r m ," is u se d  to  
d iff e r e n t ia te  a n  e le m e n t  f r o m  th o s e  m a te r ia l p a r t s  w h ic h  h a v e  
p a r t s  w h ic h  a r e  d iv e r s e  in  fo r m , i .e .,  in  s p e c ie s . F r o m  th e  h a n d , 
fo r  e x a m p le , w h o s e  p a r t s a r e  f le s h  a n d  b o n e s , w h ic h  d if fe r  
a c c o r d in g  to  s p e c ie s . B u t a n  e le m e n t  is  in d iv is ib le  in to  p a r t s  
w h ic h  a r e  d iv e r s e  a c c o r d in g  to  s p e c ie s ;  l ik e  w a te r , e a c h  p a r t  o f  
w h ic h  is  w a te r . A n d  i t  is  n o t  n e c e s sa r y  fo r  a n  e le m e n t  th a t  i t  b e  
in d iv is ib le  a c c o r d in g  to  q u a n tity ;  i t  s u f f ic e s  th a t  i t  b e  in d iv is ib le  
a c c o r d in g  to  s p e c ie s . A n d  e v e n  i f  i t  is  in  n o  w a y  d iv is ib le ,  i t  is  
s a id  to  b e  a n  e le m e n t, a s  le t te r s  a r e  s a id  to  b e  th e  e le m e n ts  o f  
s p e e c h .

H a v in g  d e fin e d  p r in c ip le  a n d  c a u s e  in  1 8 ., A q u in a s  tu r n s  in  1 9 . to  m a k e  

d e a r  w h a t  a n  e le m e n t is . A n  e le m e n t  is  a  s p e c ia l k in d  o f  p r in c ip le . I t is  a  

p r in c ip le  w h ic h  is  a ls o  a  c a u s e  -  b u t  a  m a te r ia l c a u s e , a n d  o f  a  s p e c ia l k in d .

E le m e n ts , b e g in s  A q u in a s , a r e  m a te r ia l c a u se s  o u t  o f  w h ic h  a  n a tu r a l  b o d y  

c o m e s  in to  e x is te n c e . B u t  a n  e le m e n t is  n o t  ju s t  a n y  k in d  o f  m a te r ia l c a u s e  

( c o m p o n e n t , o r  in g r e d ie n t ) . E le m e n ts a r e  m a te r ia l in g r e d ie n t s  o f  a  p r im a r y  

s o r t . T h a t  is , w h e r e a s  o th e r  n a tu r a l b o d ie s  a r e  c o m p o s e d  o u t  o f  th e m , th e r e  
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a r e  n o  m a te r ia l in g r e d ie n t s , n o  n a tu r a l b o d ie s , p r io r  to  th e m , o u t o f w h ic h  

th e y  a r e  c o m p o s e d . A n  e le m e n t , l ik e  a n y  p r in c ip le , is  a  p r im u m . I t h a s  b e e n  

s a id  th a t th e  e le m e n ts  h a v e  n o  e le m e n ts o f th e ir  o w n . A r m s a n d  le g s , a n d  

th e  l ik e , e x e m p lif ie s  A q u in a s ,  a r e  n o t  th e  e le m e n ts  o f  a  m a n , b e c a u s e  th e y  a r e , 

in  tu r n , c o m p o s e d  o u t  o f  o th e r  b o d ie s , l ik e  f le s h  a n d  b o n e s . W a te r  a n d  e a r th , 

h o w e v e r , c o n tin u e s A q u in a s , a r e  e le m e n ts ; fo r  th e r e  a r e  n o  p r io r  b o d ily  

th in g s  o u t  o f  w h ic h  th e y  a r e  c o m p o se d . T o d a y , o f  c o u r s e , w e  k n o w  th a t  w a te r  

a n d  e a r th  a r e  c o m p o s e d  o u t o f p r io r  b o d ily  in g r e d ie n ts , a n d  s o  c a n n o t b e  

e le m e n ts . W a te r , fo r  e x a m p le , is c o m p o s e d  o u t o f h y d r o g e n  a n d  o x y g e n .  

H y d r o g e n  a n d  o x y g e n , to o , a r e  m a d e  o u t o f  p r io r  c o n s t itu e n ts , e .g . , p r o to n s  

a n d  e le c tr o n s ; a n d  p r o to n s , to o , o u t  o f  p r io r  c o n s t itu e n ts  s t il l -  q u a r k s . A r e  

q u a r k s , th e n , a m o n g  th e  e le m e n ts o f a ll n a tu r a l b o d ie s? W h e th e r  o r n o t  

q u a r k s a r e  e le m e n ts o f n a tu r a l b o d ie s  is s o m e th in g  to  b e  d e c id e d  b y  th e  

e m p ir ic a l m e th o d s  o f  c o n te m p o r a r y  p h y s ic s . T h is  m u c h  is  c le a r , n o n e th e le s s , 

a b o u t w h a t  a n  e le m e n t is : i t  is  a  m a te r ia l in g r e d ie n t o f  a  b o d ily  s o r t w h ic h  

h a s  n o  s u c h  b o d ily  in g r e d ie n t s  o f  i t s  o w n . I t  is  a  b o d ily  in g r e d ie n t  w h ic h  is  a  

p r im u m .

B u t th e r e  is m o r e  to  w h a t a n  e le m e n t is , c o n t in u e s  A q u in a s , a n d  th is  

m o r e is w h a t A r is to t le  h a s in  m in d  w h e n  h e  w r ite s , in  b o o k  f iv e  o f th e  

Metaphysics, th a t " a n  e le m e n t is th a t o u t o f w h ic h  a th in g  is p r im a r ily  

c o m p o s e d , w h ic h  is im m a n e n t in  i t , a n d  w h ic h  is in d iv is ib le  a c c o r d in g  to  

fo r m ." T h e  f ir s t  p a r t  o f  th is  a c c o u n t  o f  w h a t  a n  e le m e n t  is , o f  th is  d e fin it io n  

o f  e le m e n t , n a m e ly  " o u t o f  w h ic h  a  th in g  is  p r im a r ily  c o m p o s e d ,"  e x p r e s s e s  

th e tw o  p o in t s n o te d  in  th e  p r e c e d in g  p a r a g r a p h : 1 ) th e  w o r d s " o u t o f  

w h ic h "  a r e  u s e d  to  in d ic a te  th a t a n  e le m e n t is a  m a te r ia l in g r e d ie n t o f a  

b o d ily  s o r t ; a n d 2 ) th e  w o r d  " p r im a r ily "  is u s e d  to  p o in t o u t th a t th e  

e le m e n t  i t s e lf h a s  n o  p r io r  b o d ily in g r e d ie n t s  o u t  o f  w h ic h  i t  is  c o n s t itu te d .
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T h e  s e c o n d  p a r t n a m e ly  " w h ic h  is im m a n e n t in  th e  th in g ,"  e x p r e s s e s  

h o w  a n  e le m e n t  d if fe r s  f r o m  a n y  a n d  e v e r y  p r in c ip le  w h ic h  is  o f  a p a s s in g  o r  

t r a n s ie n t  s o r t , w h a te v e r  i t m a y  b e , w h e th e r  a  p r iv a t io n , o r  a  c o n tr a r y , o r  a  

c o m p le te ly  c o r r u p te d  m a tte r , o r  m a tte r  ta k e n  w ith  a  p r iv a t io n  o r w ith  a  

c o n tr a r y . T h e s e  a r e , a ll o f  th e m , p a s s in g  o r  t r a n s ie n t , r a th e r  th a n  r e m a in in g .  

A n  e le m e n t m u st  r e m a in  in  s o m e  w a y  in  th a t o f  w h ic h  i t is  a n  e le m e n t . F o r  

e x a m p le , in  th e c h a n g e  in  w h ic h  a  g r e e n  a p p le  b e c o m e s  a  r e d  a p p le , th e  

p r iv a t io n , n o n -r e d , d o e s n o t r e m a in  in  th e  r e d  a p p le . N e ith e r  d o e s th e  

c o n tr a r y , g r e e n . N e ith e r  d o e s  th e  m a tte r  ta k e n  w ith  th e c o n tr a r y , g r e e n  

a p p le , r e m a in . L a s t ly , n e ith e r  d o e s  th e  m a tte r  ta k e n  w ith  th e  p r iv a t io n , n o n - 

r e d  a p p le , r e m a in . A n d  in  th e  c h a n g e  in  w h ic h  b r e a d  b e c o m e s  b lo o d , th e  

b r e a d  d o e s  n o t r e m a in  a s  b r e a d . F o r , w h e n  b r e a d  b e c o m e s  b lo o d , b r e a d  is  

c o m p le te ly  c o r r u p te d ,  a n d  s o  d o e s  n o t  r e m a in . B r e a d , th e r e fo r e , c a n n o t  b e  a n  

e le m e n t o f b lo o d . E a r th , w a te r , a ir a n d  f ir e — in  th e p r o p o r tio n  a n d  

a r r a n g e m e n t a p p r o p r ia te to  a  r e d  a p p le , o r to  b lo o d - - w o u ld  r e m a in ,  

a c c o r d in g  to  A q u in a s . A c c o r d in g  to  w h a t  w e  k n o w  to d a y , h o w e v e r , w e  w o u ld  

s a y  p e r h a p s  th a t w h a t  r e m a in s  a r e  c e r ta in  s o r ts  o f  q u a r k s , a n d  c e r ta in  s o r t s  o f  

le p to n s , in  th e  a r r a n g e m e n t  a n d  p r o p o r t io n  r e q u ir e d  fo r  b e in g  a  r e d  a p p le , o r  

fo r  b e in g  b lo o d .

T h e th ir d  p a r t , n a m e ly  " a n d  w h ic h  is in d iv is ib le  a c c o r d in g  to  fo r m ,"  

e x p r e s s e s  h o w  a n  e le m e n t  d if fe r s  f r o m  th o s e  m a te r ia l p a r ts  w h ic h  h a v e  p a r t s  

w h ic h  d if f e r  in  k in d ; fo r  e x a m p le , to  e x p r e ss  h o w  a n  e le m e n t d iff e r s  f r o m  a  

h a n d . A  h a n d  is  a  m a te r ia l p a r t o f  a  m a n , a n d  th e  h a n d  i t s e lf h a s  m a te r ia l 

p a r ts , e .g . , f le s h  a n d  b o n e s . B u t f le s h  is  a  p a r t  o f  o n e  k in d , a n d  b o n e  is  a  p a r t  o f  

a n o th e r  k in d . F le s h  a n d  b o n e s  d if fe r  in  k in d  f r o m  o n e  a n o th e r , a s  w e ll a s  

f r o m  th e h a n d , th e  w h o le , o f w h ic h  th e y  a r e p a r t s . T a k in g  w a te r  a s a n  

d e m e n t , a s  A q u in a s  w o u ld , o n e  c o u ld  n o te  th a t  w a te r  is  in d e e d  d iv is ib le  in to  

p a r t i» ; b u t e a c h  p a r t o f w a te r  is ju s t w a te r . T h e  p a r t s in to  w h ic h  w a te r  is  

d iv is ib le  a r e , a ll o f th e m , th e  s a m e  in  k in d  w ith  o n e  a n o th e r , a n d  w ith  th e  

w h o le  o f w h ic h  th e y  a r e  th e  p a r t s . S im ila r ly , th e p a r ts in to  w h ic h  a ir  is  

d iv is ib le  a r e , e a c h  o f  th e m , ju s t a ir . E a c h  p a r t o f  a ir , l ik e  e v e r y  o th e r  p a r t  o f  
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a ir , a n d  l ik e  th e  w h o le  o f  w h ic h  e a c h  is  a  p a r t , is  ju s t  a ir . I s  i t th e  c a s e -  i f  a  

q u a r k  is  d iv is ib le —  th a t  e a c h  o f  i ts  p a r t s , is  ju s t  a  q u a r k ? A n d , i f  a  le p to n  is  

d iv is ib le , is  e a c h  o f  i t s  p a r t s  ju s t  a  le p to n ?

B u t fu r th e r , a s  A q u in a s  e x p la in s  in  h is  c o m m e n ta r y  o n  b o o k  f iv e  o f  th e  

Metaphysics, th is la s t p a r t o f th e  d e f in it io n  o f e le m e n t e x p r e s s e s h o w  a n  

e le m e n t d if fe r s  f r o m  p r im e  m a tte r , to o , w h ic h  h a s  n o  fo r m  o r  s p e c ie s  a t a ll . 

A n  e le m e n t  h a s  a  fo r m  o r  s p e c ie s . I t is , a f te r  a ll, a  n a tu r a l b o d y . A n d  i t is  

in d iv is ib le  in to  s p e c ie s  w h ic h  a r e  d iv e r se  f r o m  i t s  o w n . P r im e  m a tte r  c a n n o t  

b e  a n  e le m e n t , s im p ly  b e c a u s e  i t is n o t a  n a tu r a l b o d y ; a n d  s o , u n lik e a n  

e le m e n t , i t c a n n o t h a v e  a  s p e c ie s  w ith  r e s p e c t to  w h ic h  i t is  in d iv is ib le . I t is  

d e a r , f r o m  th e im m e d ia te ly  p r e c e d in g , th a t a lth o u g h  a n  e le m e n t , u n lik e  

o th e r  n a tu r a l b o d ie s , c a n n o t i t s e lf  b e  c o m p o s e d  o u t  o f  p r io r  n a tu r a l b o d ie s ; i t 

is  n o n e th e le s s s o m e th in g  c o m p o s e d —  c o m p o s e d  o u t o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m . A ll n a tu r a l b o d ie s  a r e  c o m p o s e d  o u t o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m .

L a s t ly , a d d s A q u in a s , i t is n o t n e c e s sa r y  fo r  a n  e le m e n t th a t i t b e  

in d iv is ib le  in to  q u a n tita t iv e  p a r ts . E a r th , w a te r , a ir  a n d  f ir e , a s  A q u in a s  s e e s  

i t , a r e  e le m e n ts — y e t th e y  a r e d iv is ib le  in to  q u a n t ita t iv e  p a r t s ( e a c h  o f  

w h ic h , o f c o u r s e , is th e  s a m e  in  k in d  a s th e  e le m e n t w h ic h  w a s d iv id e d ) . 

W h a t is  r e q u ir e d  fo r  a n  e le m e n t is  th a t  i t b e  in d iv is ib le  in to  q u a n t ita t iv e  p a r t s  

w h ic h  d if fe r  in  k in d . (O f  c o u r s e , i f  s o m e th in g  is  in d iv is ib le  in to  q u a n t ita t iv e  

p a r t s , i t m u s t b e  in d iv is ib le  in to  q u a n tita t iv e  p a r ts w h ic h  d if fe r  f r o m  o n e  

a n o th e r  in  k in d , o r  s p e c ie s , a s  w e ll . A n d  s o , s u c h  a  th in g  c o u ld  b e  a n  e le m e n t , 

i f th e r e  c o u ld  b e  s u c h  a  th in g ; a n d  i f  s u c h  a  th in g  c o u ld  r e a l ly  b e  a  m a te r ia l 

in g r e d ie n t o f  a  b o d ily  th in g .) L e t te r s , i .e . , s p o k e n  le t t e r s , n o te s  A q u in a s , a r e  

in  a  w a y  l ik e  e a r th , w a te r , a ir  a n d  f ir e , i .e . , th e y  a r e  e le m e n ts , y e t th e y  a r e  

d iv is ib le  in to  q u a n t ita t iv e  p a r ts - - b u t o f a  t e m p o r a l s o r t . T o  e x p la in .  

S p e e c h  -  i .e . , la n g u a g e  s o u n d s  (dictiones) —  r a n g e s f r o m  th e  c o m p le x  to  th e  

s im p le r  to  th e  s im p le s t . A  s e r m o n , fo r  e x a m p le , is  a  c o m p le x  dictio, w h ic h  is  

m a d e  u p  o f  p a r a g r a p h s  ( s im p le r ) , w h ic h  a r e  m a d e  u p  o f  s e n te n c e s  ( s im p le r ) ,  

w h ic h  a r e m a d e u p  o f w o r d s ( s im p le r ) , w h ic h  a r e m a d e u p  o f s y lla b le s
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( s im p le r ) , w h ic h  a r e m a d e u p  o f le t t e r s w h ic h  a r e e ith e r c o n s o n a n ts  o r  

v o w e ls  ( th e  s im p le s t) . A s  th e  s im p le s t , n e ith e r  c o n s o n a n ts  n o r  v o w e ls  a r e  

m a d e  u p  o f p r io r  la n g u a g e  s o u n d s . T h e r e  a r e  n o  p r io r  la n g u a g e  s o u n d s . 

A n d  s o , s p o k e n  le t t e r s , i .e . , c o n s o n a n ts a n d  v o w e ls , a r e th e e le m e n ts  o f  

s p e e c h . T h e y  c a n n o t  b e  d iv id e d  in to  q u a n tita t iv e  p a r ts  w h ic h  d if f e r  in  k in d  

f r o m  o n e  a n o th e r , a n d  f r o m  th e  c o n s o n a n ts a n d  v o w e ls  th e m s e lv e s . W h e n  

d iv id e d , th e y  a r e  d iv id e d  in to  p a r t s e a c h  o f  w h ic h  is  th e  s a m e  in  k in d  a s  a ll 

th e o th e r s , a n d  a s th e  w h o le  w h ic h  w a s d iv id e d . T h a t is , w h e n  a  v o w e l 

s o u n d  is  d iv id e d , e a c h  o f  i t s  p a r ts  is  a  v o w e l s o u n d  —  t e m p o r a lly  s h o r te r ,  b u t  

a  v o w e l s o u n d  n o n e th e le s s . A n d  w h e n  a  c o n s o n a n t  s o u n d  is  d iv id e d , e a c h  

o f i t s p a r ts is a  c o n s o n a n t s o u n d - t e m p o r a lly  s h o r te r , b u t a  c o n s o n a n t  

s o u n d  n o n e th e le s s . I t  is  to  b e  e m p h a s iz e d  th a t  th is  is  a  d iv is io n  w ith  r e s p e c t  

to t im e ; a n d  th a t e a c h  o f th e s e  p a r t s is a  t e m p o r a l p a r t , e a c h  b e c o m in g  

t e m p o r a lly  s h o r te r a s th e d iv is io n  p r o c e e d s . A n d  th is is w h y  A q u in a s  

o b s e r v e s , a t th e  e n d  o f  1 9 ., th a t le tt e r s ( s o u n d e d  o r  s p o k e n )  a r e e le m e n ts  

w h ic h  a r e  in  n o  w a y  d iv is ib le , i .e . , n o t  o n ly  w ith  r e s p e c t  to  s p e c ie s , b u t  w ith  

r e s p e c t to  q u a n t ity  a s w e ll. F o r , s p o k e n  o r  s o u n d e d  le t t e r s a r e  n o t th r e e  

d im e n s io n a l .

A t th is p o in t , o n e  m ig h t r a ise  th e  q u e s t io n : A r e  th e r e  n a tu r a l b o d ie s  

w h ic h a r e in d iv is ib le in to q u a n tita t iv e p a r t s , a n d s o in d iv is ib le in to  

q u a n t ita t iv e p a r ts w h ic h d iff e r in k in d ? A  m o le c u le  o f  w a te r , w e  k n o w  

to d a y , is  d iv is ib le , r e s o lv a b le , in to  h y d r o g e n  a n d  o x y g e n ;  a n d  h y d r o g e n  a n d  

o x y g e n  in to  p r o to n s , n e u tr o n s , a n d  e le c tr o n s ; a n d  p r o to n s  a n d  n e u tr o n s , in  

tu r n , in to  q u a r k s . A r e  q u a r k s in d iv is ib le  in to  q u a n t ita t iv e p a r ts , a n d  s o  

in c a p a b le  o f d iv is io n  in to  q u a n tita t iv e  p a r ts  w h ic h  d if f e r in  k in d ? (W h a t  

d o e s i t m e a n  to  s a y , a s p h y s ic is t s a t t im e s s a y to d a y , th a t a q u a r k  is  

d im e n s io n le s s ? ) O r , a r e  q u a r k s  d iv is ib le  in to  q u a n tita t iv e  p a r t s ? A n d  i f  s o , 

d o  th e s e  p a r t s  d if fe r  in  k in d  f r o m  o n e  a n o th e r , a n d  f r o m  th e  d iv id e d  q u a r k  

i ts e lf? O r , a r e  th e y  th e  s a m e  in  k in d  w ith  o n e  a n o th e r , a n d  w ith  th e  d iv id e d  

q u a r k  i t s e lf? D o e s p h y s ic s h a v e  a n  a n s w e r to  th e s e  q u e s t io n s ?  T h e y  a r e  

c e r ta in ly  n o t q u e s t io n s  w h ic h  p h ilo s o p h y  c a n  a n s w e r .
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I n  h is  c o m m e n ta r y  o n  th e  Metaphysics, A q u in a s a d d s a n  in te r e s t in g  a n d  

h e lp fu l c la r if ic a t io n  a s  r e g a r d s  h o w  in d iv is ib il i ty  a c c o r d in g  to  s p e c ie s  is  to  b e  

u n d e r s to o d . W h e n  i t is  s a id  th a t a n  e le m e n t  is in d iv is ib le  in to  p a r t s  w h ic h  

a r e  d iv e r s e  a c c o r d in g  to  s p e c ie s , b o th  f r o m  o n e  a n o th e r  a n d  f r o m  th e  w h o le  

w h ic h  h a s  b e e n  d iv id e d ; th is is n o t to  b e  u n d e r s to o d  o f  p a r t s w h ic h  r e s u lt  

f r o m  a  s im p le  q u a n t ita t iv e  d iv is io n , b u t  o f  p a r t s  w h ic h  r e s u lt  f r o m  a  d iv is io n  

b e c a u s e  o f  a lte r a t io n . E a c h q u a n tita t iv e  p a r t  o f  a  p ie c e  o f  w o o d  is  ju s t  w o o d , 

y e t  w o o d  is  n o t  a n  e le m e n t. O n e  s im p ly  ta k e s  a  s a w , o r  a  k n ife , a n d  c u ts  th e  

w o o d  u p  in to  q u a n tita t iv e  p a r ts . T h is  is  a  s im p le  q u a n tita t iv e  d iv is io n . B u t 

h y d r o g e n  a n d  o x y g e n  a r e , n e ith e r  o f  th e m , w a te r . N o r  c a n  o n e  s im p ly  ta k e  a  

k n ife  to  w a te r , a n d  c u t  i t  u p  in to  h y d r o g e n  a n d  o x y g e n . H y d r o g e n  a n d  o x y g e n  

a r e  in d e e d  p a r t s  o f  w a te r  (q u a n t ita t iv e  p a r ts ) ; b u t  th e y  c o m e  in to  b e in g  f r o m  

w a te r  b e c a u se  o f a  d e c o m p o s in g  a lte r a t io n . T h e r e  is  a  w a y  to  d e c o m p o s e  

w a te r , to  a lte r  w a te r , s o  a s  to  r e tr ie v e  th e  h y d r o g e n  a n d  o x y g e n  o u t  o f  w h ic h  i t 

c a m e  to  b e . B u t  th e  w a y  is  n o t  a  s im p le  q u a n tita t iv e  d iv is io n . O n e  d o c s  n o t  

c u t  i t  u p  w ith  a  k n ife . O n e  a lte r s th e  w a te r  b y  u s in g  th e  a g e n t c a u s a lity  o f  

s u lfu r ic  a c id  a n d  e le c tr ic ity .

S im ila r ly , th e  tw o  u -q u a r k s  a n d  th e  o n e  d -q u a r k  w h ic h  c o m p o se  a  p r o to n  

a r e  n o t  th e m se lv e s  p r o to n s . N o r  c a n  o n e  s im p ly  ta k e  a  k n ife  to  a  p r o to n , a n d  

c u t i t u p  in to  q u a r k s . I t s th r e e q u a r k s a r e in d e e d  p a r t s o f th e p r o to n  

(q u a n t ita t iv e  p a r t s ); b u t  th e y  w o u ld  h a v e  to  c o m e  in to  b e in g  o u t  o f  i t  b e c a u s e  

o f a  d e c o m p o s in g  a lte r a t io n . I s  th e r e  a  w a y  to  d e c o m p o s e  a  p r o to n , to  a lte r  a  

p r o to n , s o  a s  to  r e tr ie v e  th e  tw o  u -q u a r k s  a n d  th e  o n e  d -q u a r k  o u t  o f  w h ic h  i t 

c a m e  to  b e ? T h e  w a y  c a n n o t —  m o st  c e r ta in ly —  b e  a  s im p le  q u a n tita t iv e  

d iv is io n . O n e  c a n n o t  c u t u p  a  p r o to n  w ith  a  k n ife . C a n  o n e  d e c o m p o s e  th e  

p r o to n  b y  b o m b a r d in g  i t in  a n  a c c e le r a to r  w ith  c e r ta in  a p p r o p r ia te  s u b a to m ic  

p a r t ic le s ? B u t , th e n , c a n  q u a r k s  b e  r e tr ie v e d  a t  a ll? P h y s ic is t s  s a y  th a t " th e r e  

c a n  b e  n o  s u c h  th in g  a s  a  f r e e  q u a r k " ? W h y  n o t? I f n o t, th e n  c a n  a  q u a r k  

r e a l ly  b e  a n  e le m e n t? A r e n ’t e le m e n ts  s u p p o s e d  to  b e  r e tr ie v a b le  f r o m  th e  
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w h o le s o f w h ic h  th e y  a r e p a r t s , a n d  th e r e u p o n  c a p a b le o f s e p a r a te , f r e e , 

e x is te n c e ? W e r e  th e y  c a p a b le  o f  s u c h  e x is te n c e  in  th e  h ig h  e n e r g y  c o n d it io n s  

" ju s t a f te r " th e  B ig  B a n g , c o n d it io n s w h ic h  n o  lo n g e r  o b ta in , a n d  w h ic h  

p h y s ic is t s  a r e  t r y in g  to  d u p lic a te  in  th e ir  a c c e le r a to r  e x p e r im e n ts ?

U n lik e  c o m p le x  b o d ie s l ik e  w o o d  a n d  w a te r , a n  e le m e n t c a n n o t b e  

d iv id e d , o r  r e s o lv e d , b y  a lte r a t io n  in to  b o d ie s  w h ic h  a r e  m o r e  s im p le  th a n  

th e  e le m e n t  i t s e lf . O n ly  p r im e  m a tte r  a n d  s u b s ta n tia l fo r m  a r e  m o r e  s im p le  

th a n  a n  e le m e n t , a n d  n e ith e r  o n e  n o r  th e  o th e r  is  a  b o d y ;  n e ith e r  o n e  n o r  th e  

o th e r  h a s a  fo r m . I f th e  m a te r ia l c o m p o n e n t (s ) o f w h a t w e  ta k e  to  b e  a n  

e le m e n t h a s  a  fo r m (s ) , th e n  w h a t  w e  h a v e  ta k e n  to  b e  a n  e le m e n t is  n o t  a n  

e le m e n t . T h e m a te r ia l c o m p o n e n t o f a n  e le m e n t m u st b e a b s o lu te ly  

fo r m le s s , i .e . , m u s t b e  p r im e  m a tte r . A n d  i t s fo r m a l c o m p o n e n t , th e r e fo r e , 

m u st b e  a  fo r m  w h ic h  is  p r o p o r t io n e d  to  a b so lu te ly  fo r m le s s m a tte r , i .e . , a  

s u b s ta n t ia l fo r m ; a n d , a t  th is  lo w ly ,  a b s o lu te ly  b a s ic  le v e l, a  s u b s ta n t ia l fo r m  

w h ic h  m a n ife s ts i t s e lf in  a  c o l le c t io n  o f  a p p r o p r ia te ly  id e n t ify in g  f e a tu r e s ,  

s u c h  a s  m a s s , e le c tr ic  c h a r g e , c o lo r  c h a r g e , s p in , b a r y o n  n u m b e r .

P r im e  m a tte r  s u r v iv e s  in  o n e  w a y , th e  e le m e n ts  in  a n o th e r

B o th  p r im e  m a tte r  a n d  th e  e le m e n ts  s u r v iv e  in  th e  terminus ad quern o f  

a s u b s ta n t ia l c h a n g e , b u t e a c h  s u r v iv e s d if fe r e n tly ; fo r w h a t e a c h  is , is  

s o m e th in g  q u ite  d iff e r e n t .

1 )  A n  e le m e n t  h a s  a  s u b s ta n t ia l fo r m , a n d  b e lo n g s  to  a  s p e c ie s , i .e . , i t is  a  

c e r ta in  k in d  o f  s u b s ta n c e . P r im e  m a tte r  h a s  n o  s u b s ta n t ia l fo r m .

2 )  A n  e le m e n t  is  a  n a tu r a l b o d y . P r im e  m a tte r  is  n o t .

3 )  A n  e le m e n t  is  th e  s im p le s t  o f  b o d ie s , b e in g  c o m p o s e d  o n ly  o u t  o f  p r im e  

m a tte r  a n d  s u b s ta n t ia l fo r m ; th e r e  a r e  n o  e le m e n ts  in  th e  c o m p o s it io n  o f  a n  

e le m e n t . P r im e  m a tte r  is  a b s o lu te ly  s im p le , a b s o lu te ly  u n c o m p o s e d , is  n o t  a  

b o d y  a t  a ll.
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4 )  I t  a n d  to  th e  e x te n t th a t , a n  e le m e n t  c a n  b e  d iv id e d  (q u a n t ita t iv e ly ) / e a c h  

r e s u lt in g  p a r t m u s t b e  o f  th e  s a m e  n a tu r e  a s  th e  d iv id e d  w h o le ; o th e r w ise  i t 

w o u ld  n o t  b e  a n  e le m e n t. P r im e  m a tte r , o f  i t s e lf , c a n n o t  b e  d iv id e d  a t  a ll.

5 )  A n  e le m e n t  h a s  a  m a te r ia l c o m p o n e n t , a n  a b s o lu te ly  fo r m le s s  m a te r ia l 

c o m p o n e n t , i .e ., p r im e  m a tte r . P r im e  m a tte r  h a s n o  m a te r ia l c o m p o n e n t ( s ) ;  

th e r e  is  n o th in g  o f  a  m a te r ia l (p o te n t ia l , r e c e p t iv e ) n a tu r e  w h ic h  is p r io r  to  

p r im e  m a tte r .

6 )  A n  e le m e n t h a s  a fo r m a l c o m p o n e n t w h ic h  is p r o p o r t io n e d to i t s  

m a te r ia l c o m p o n e n t , i .e . , to p r im e m a tte r ; i t s fo r m a l c o m p o n e n t is a  

s u b s ta n tia l fo r m . P r im e  m a tte r  h a s  n o  fo r m a l c o m p o n e n t ;  p r im e  m a tte r  is  o f  

i t s e lf  p u r e  p o te n c y  fo r  s u b s ta n t ia l fo r m .

7 )  A n  e le m e n t  h a s  c e r ta in  a c t iv e  p o w e r s b y  w h ic h  i t p e r fo r m s i t s p r o p e r  

a c t iv it ie s . P r im e  m a tte r  h a s  n o  a c t iv e  p o w e r s  a t  a ll.

G iv e n  w h a t e a c h  is , i .e . , w h a t p r im e  m a tte r  is  a n d  w h a t a n  e le m e n t  is ; 

g iv e n , s e c o n d ly , th a t th e terminus ad quem o f a  s u b s ta n t ia l c h a n g e  is a  

s u b s ta n c e ; a n d  g iv e n , th ir d ly , th a t  a  s u b s ta n c e  c a n  h a v e  o n ly  o n e  s u b s ta n t ia l 

fo r m , i ts  o w n ; i t fo l lo w s  th a t p r im e  m a tte r  s u r v iv e s  in  th e  n e w ly  g e n e r a te d  

s u b s ta n c e in  o n e  w a y , a n d  th e e le m e n ts in  a n o th e r  w a y . P r im e m a tte r  

s u r v iv e s a s ju s t w h a t i t is , c o m p le te ly  u n c h a n g e d , a p u r e  p o te n t ia li ty  fo r  

s u b s ta n t ia l fo r m . T r u e , p r im e  m a tte r  is  n e v e r  w ith o u t  a  s u b s ta n t ia l fo r m  (a t  

le a s t th a t o f  a n  e le m e n t) ; n o n e th e le s s  th a t  s u b s ta n t ia l fo r m  n e v e r  b e c o m e s  a h  

in g r e d ie n t o f  th e  n a tu r e  o f  p r im e  m a tte r . T h e  e le m e n ts , b y  w a y  o f  c o n tr a s t ,  

d o  n o t  s u r v iv e  a s  ju s t  w h a t  th e y  a r e . T h e y  d o  n o t  s u r v iv e , i .e . , n o t  w ith  th e ir  

s u b s ta n t ia l fo r m s , n o t a s th e  s u b s ta n c e s th a t th e y  a r e . W h a t s u r v iv e s is  

p r e c is e ly  th e ir  p o w e r s ; b u t  a s  c h a n g e d  in to  p o w e r s  w h ic h  a r e  a  k in d  o f  m e a n , 

a p p r o p r ia te to th e n e w ly  g e n e r a te d  s u b s ta n c e , c h a n g e d  b y  r e a s o n  o f a n  

a lte r a t io n  b r o u g h t a b o u t b y  a  c o n ju n c t io n  o f 1 ) a n  in te r a c t io n  a m o n g  th e  

r e le v a n t e le m e n ts , a n d 2 ) th e  r e q u ir e d  a g e n t  c a u s a lity  o f  c e r ta in  o th e r  th in g s . 

M o r e o v e r , th e s e  m e a n  p o w e r s  a r e  s u s ta in e d  in  b e in g  b y  th e  s u b s ta n t ia l fo r m  

o f th e  n e w ly  g e n e r a te d  s u b s ta n c e , a n d  fu n c t io n  a s th e  in s tr u m e n ts th r o u g h  

w h ic h  th a t s u b s ta n c e  p e r fo r m s i t s p r o p e r  a c t iv it ie s . M o r e  is  s a id  a b o u t th is  

b e lo w , o n  p p . 1 2 0 -1 2 6 , p p . 1 3 1 -1 3 3 , a n d  p p . 1 3 7 -1 4 3 .
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C o n c lu d in g  re f le c t io n

2 0 .  P a te t ig itu r  e x  d ic t is q u o d  p r in c ip iu m  a liq u o m o d o  e s t in  

p lu s  q u a m  c a u s a , e t  c a u s a  in  p lu s  q u a m  e le m e n tu m ;  e t  h o c  e s t  

q u o d  d ic it  C o m m e n ta to r  in  V  Metaphysicae.12

1 2 E le m e n tu m  e n im  n o n  d ic itu r  d e  c a u s is  e x tr in s e c is , s e d  d ic itu r  d e  in tr in s e c is , e t d ig n iu s  

d e  m a te ria . P rin c ip iu m  a u te m  e s t d ig n iu s  d ic i d e  c a u s is  e x tr in s e c is , e t c a u s a e s t m a io r  

p rin c ip io  in  h o c P rin c ip u m  e t ia m  e s t  q u a s i u n iv e rs a liu s  c a u s a , c u m  d ic a tu r  p r in c ip iu m  d e  

p rin c ip iis  t ra n s m u ta t io n is  e t d e  q u a tu o r  c a u s is . (A v e rro e s , Metaph. V, c. 3 , c o m . 4 , fo l. 

5 0 a , 1 1 .4 9 s s .) . -  F ro m  M a tt in g ly , op.cit., p . ( -2 5 -) .

I t  is  c le a r , th e r e fo r e , f r o m  th e  th in g s  w h ic h  h a v e  b e e n  s a id , th a t  

" p r in c ip le "  a p p lie s in  s o m e  w a y  to  m o r e th in g s th a n  d o e s  

" c a u s e ," a n d  " c a u se "  to  m o r e  th in g s  th a n  d o e s  " e le m e n t ." A n d  

th is  is  w h a t th e  C o m m e n ta to r  s a y s  in  h is  c o m m e n ts  o n  b o o k  

f iv e  o f  th e  Metaphysics.

I n  2 0 . , A q u in a s r e f le c t s  b r ie f ly  o n  w h a t h e  h a s s a id  a b o u t p r in c ip le  

( ta k e n  c o m m o n ly ) a n d  c a u s e  a n d  e le m e n t ; a n d  n o te s  th a t " p r in c ip le "  h a s  a  

m e a n in g  w h ic h  is  m o r e  u n iv e r s a l th a n  th a t o f  " c a u s e ,"  a n d  " c a u se "  th a n  th a t  

o f " e le m e n t." A  c a u se  is  a  k in d  o f  p r in c ip le , fo r  w h a t " p r in c ip le " m e a n s  is  

p a r t o f  w h a t " c a u s e "  m e a n s . A n d  a n  e le m e n t is  a  k in d  o f c a u s e , fo r  w h a t  

" c a u s e " m e a n s  is  p a r t o f  w h a t " e le m e n t"  m e a n s . A n d  s o , w h a t " p r in c ip le "  

m e a n s  is  a ls o  p a r t  o f  w h a t " e le m e n t" m e a n s . E v e r y  e le m e n t  is  a  c a u s e  a n d  a  

p r in c ip le . E v e r y  c a u s e  is a  p r in c ip le . B u t th e r e a r e  p r in c ip le s w h ic h  a r e  

n e ith e r  c a u s e s  n o r  e le m e n ts ; a n d  c a u s e s  w h ic h  a r e  n o t  e le m e n ts .
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C h a p te r  fo u r

R e la t io n s  a m o n g  th e  fo u r  c a u s e s

I n  c h a p te r  fo u r , S t. T h o m a s p o in t s  o u t  m a n y  th in g s  a b o u t  th e  fo u r  

c a u s e s : th e  s a m e  th in g  c a n  h a v e  s e v e r a l c a u s e s ; th e  s a m e  th in g  c a n  b e  th e  

c a u s e  o f  c o n tr a r ie s ; th e  s a m e  th in g  c a n  b e  b o th  c a u s e  a n d  e f fe c t in  r e la tio n  to  

a  s a m e  o th e r  th in g ; th e  f in a l c a u s e  is  th e  c a u se  o f  c a u s e s ; m a tte r  is  p r io r  to  

fo r m  in  g e n e r a t io n  a n d  in  t im e ; fo r m  is p r io r  to  m a tte r  in  s u b s ta n c e  a n d  in  

c o m p le te d  e x is te n c e ; th e  a g e n t  is  p r io r  to  th e  e n d  in  g e n e r a t io n  a n d  in  t im e ;  

th e  e n d  is  p r io r  to  th e  a g e n t in  s u b s ta n c e  a n d  in  c o m p le te d  e x is te n c e ; m a tte r  

a n d  a g e n t  a r e  c a u se s  w h ic h  a r e  p r io r  in  g e n e r a t io n ; fo r m  a n d  e n d  a r e  c a u s e s  

w h ic h  a r e  p r io r  in  p e r fe c t io n ; a b s o lu te  n e c e s s ity  p r o c e e d s  f r o m  c a u se s  w h ic h  

a r e  p r io r  in  g e n e r a t io n , th a t is  f r o m  m a tte r  a n d  a g e n t; c o n d it io n a l n e c e s s ity  

p r o c e e d s  f r o m  c a u s e s  w h ic h  a r e  p o s te r io r  in  g e n e r a t io n , th a t  is  f r o m  fo r m  a n d  

e n d ; th e  fo r m , th e  a g e n t  a n d  th e  e n d  c a n  c o in c id e  in  s o m e  w a y s , b e c a u se  e a c h  

h a s  a  m e a s u r e  o f  a c tu a lity ; m a tte r , h o w e v e r , c a n n o t c o in c id e  w ith  a n y  o f  th e  

o th e r c a u s e s , b e c a u s e m a tte r  is p o te n tia li ty . H is c o m m e n ts a r e  a im e d  a t  

m a k in g  c le a r  a  n u m b e r  o f  th in g s  w h ic h  fo llo w  f r o m  th e  fa c t th a t th e  c a u se s  

a r e  fo u r  in  n u m b e r , a n d  th a t e a c h  o f  th e  fo u r  is  ju s t  w h a t i t is , i .e . , m a tte r :  

p o te n t ia l i ty ; fo r m : a c tu a lity ; a g e n t : th e  a c t iv e  o r  w o r k in g  c a u s e  o f  c h a n g e ; 

e n d : w h a t  is  in te n d e d  b y  th e  a g e n t .

A n  e f fe c t  c a n  h a v e  m o r e  th a n  o n e  c a u s e ;  a n d  a  c a u s e ,  m o r e  th a n  o n e  e f fe c t

2 1 .  V is o  ig itu r  q u o d  q u a tu o r  s u n t  c a u s a r u m  g e n e r a , s c ie n d u m  
e s t q u o d  n o n  e s t  im p o s s ib ile  u t id e m  h a b e a t p lu r e s  c a u s a s , u t  
id o lu m  c u iu s  c a u sa  e s t  c u p r u m  e t  a r t ife x , s e d  a r t if e x  u t  e f f ic ie n s , 
c u p r u m  u t  m a te r ia . N o n  e s t  e t ia m  im p o s s ib i le  u t  id e m  s it  c a u sa  
c o n tr a r io r u m , s ic u t g u b e r n a to r e s t c a u sa s a lu t is n a v is e t  
s u b m e r s io n is ; s e d  h u iu s  p e r  a b se n tia m ,  i ll iu s  p e r  p r a e s e n tia m .

H a v in g  s e e n , th e r e fo r e , th a t th e r e  a r e  fo u r  g e n e r a  o f  c a u se s , i t  
s h o u ld  b e  u n d e r s to o d  th a t  i t  is  n o t  im p o ss ib le  th a t  a  s a m e  th in g  
h a v e  a  n u m b e r  o f  c a u s e s ;  l ik e  a  s ta tu e , th e  c a u s e  o f  w h ic h  is  th e  
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b r o n z e , a n d  th e  s c u lp to r ,  b u t  th e  s c u lp to r  a s  e f f ic ie n t  c a u s e , a n d  
th e  b r o n z e  a s  m a tte r . A ls o , i t  is  n o t  im p o s s ib le  th a t  a  s a m e  th in g  
b e  th e  c a u s e  o f  c o n tr a r ie s . T h e  h e lm s m a n , fo r  e x a m p le , is  th e  
c a u s e  o f  a  s h ip 's  s a fe ty  a n d  o f  i t s  s in k in g ; o f  i t s  s in k in g  b y  h is  
a b s e n c e ,  o f  i t s  s a fe ty  b y  h is  p r e s e n c e .

I n  2 1 ., A q u in a s  b e g in s  b y  o b s e r v in g  th a t i t is  n o t im p o s s ib le  fo r  a  s a m e  

th in g  to  h a v e  m o r e  th a n  o n e  c a u s e . I n d e e d , o n e  s h o u ld  a d d , i t is  n e c e s s a r y  

fo r  a  s a m e  th in g  to  h a v e  m o r e  th a n  o n e  c a u s e . T h e  e x a m p le  o f  A q u in a s  is  a n  

a r t ifa c t , n a m e ly  a  s ta tu e , o f  w h ic h  th e  b r o n z e  is th e  m a te r ia l c a u s e , a n d  th e  

s c u lp to r  th e  e f f ic ie n t c a u s e . B u t a  n a tu r a l th in g , to o , m u s t h a v e  m o r e  th a n  

o n e  c a u s e . F o r  e x a m p le , th e  s p e r m  a n d  th e  o v u m  a r e  th e  m a te r ia l c a u s e  o f  

th e  n e w ly  c o n c e iv e d  d o g ;  a n d  th e  p a r e n ts , L a s s ie  a n d  K in g , a r e  th e  e f f ic ie n t  

c a u s e . B u t a  th in g  c a n n o t  h a v e  a  m a te r ia l  c a u s e  w ith o u t  a ls o  h a v in g  a  fo r m a l 

c a u s e ; n o r  c a n  i t h a v e  a n  e f f ic ie n t  c a u s e  w ith o u t h a v in g  a  f in a l c a u se . T h e  

fo r m a l c a u se , th e  c a n in e  s o u l ( in  th is  e x a m p le ) , d if fe r e n t ia te s  th e  terminus ad 

quem f r o m  th e  m a tte r , i .e . , th e  s p e r m  a n d  th e  o v u m  in  th is  e x a m p le , a s  th a t  

m a tte r w a s fo u n d  in  th e terminus a quo. A n d  th e f in a l c a u s e , a n e w ly  

c o n c e iv e d  d o g , m o v e s L a s s ie a n d  K in g to  e x e r c is e th e ir a g e n t c a u s a l ity . 

W ith o u t a ll fo u r  c a u s e s , i t is  n o t  p o s s ib le  fo r  a n  e f fe c t to  c o m e  to  b e . M a tte r  

c a n n o t r e c e iv e  fo r m  e x c e p t  f r o m  a n  a p p r o p r ia te  a g e n t . A n d  th e  a g e n t  c a n n o t  

g iv e  fo r m  to  m a tte r  w ith o u t  th e  in te n d e d  e n d .

M o r e o v e r , c o n tin u e s  A q u in a s , n e ith e r  is  i t  im p o s s ib le  fo r  a  s a m e  th in g  to  

b e  th e  c a u s e  o f m o r e th a n  o n e  e f fe c t , e .g . , o f c o n tr a r ie s . T h e h e lm s m a n ,  

e x e m p lif ie s  A q u in a s , is  th e  c a u s e  o f  th e  s a fe ty  o f  h is  s h ip , b y  b e in g  p r e s e n t  a t  

iu s p o s t a n d  s k i ll fu lly  g u id in g  th e  s h ip  th r o u g h  a  t r e a c h e r o u s ly d if f ic u lt  a n d  

n a r r o w  p a ss a g e . B u t  h e  c a n  a ls o  b e  th e  c a u s e  o f  th e  s in k in g  o f  h is  s h ip  — b y  

le a v in g  h is  p o s t  a n d  le t t in g  th e  w in d  a n d  th e c h u r n in g  w a te r s  d a sh  th e  s h ip  

a g a in s t a  r o c k y  r e e f . N o t  o n ly  c a n  a  s a m e  th in g  b e  th e  c a u s e  o f  c o n tr a r y  e f fe c t s , 

l ik e  s a fe ty  a n d  s in k in g , i t c a n  a ls o  b e  th e  c a u s e  o f  a  p lu r a lity  o f  e f fe c ts  w h ic h  

a r e  n o t c o n tr a r ie s . F ir e , fo r  e x a m p le , c a n  m e lt ic e , b o il w a te r , a n d  m a k e  o n e  

c o m fo r ta b le  o n  a  c o ld  d a y ; w a te r  c a n  s la k e  o n e 's th ir s t , r e v iv e  a  d r o o p in g  
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p la n t c o o l th e  a ir  o n  a  h o t a n d  h u m id  d a y . T h e  s u n  c a n  i l lu m in a te  th e  a ir , 

a n d  w a r m  i t a s  w e ll . I n d e e d , i t is  n o t p o s s ib le  fo r  a  s a m e  th in g  n o t  to  h a v e  

m o r e  th a n  o n e  e f fe c t , s im p ly  b e c a u s e  o f  th e  v a r ie ty  o f  a f fe c ta b le  th in g s  w ith in  

th e  r e a c h  o f  i t s c a u s a lity — o n e  f ir e , c lo s e  e n o u g h  to  ic e  to  m e lt i t , c lo s e  

e n o u g h  to  w a te r  to  b r in g  i t to  a  b o il , c lo se  e n o u g h  to  a  c o ld  p e r s o n  to  m a k e  

h im  c o m fo r ta b ly  w a r m .

A n  a g e n t  c a n  b e  b o th  c a u s e  a n d  e f fe c t  in  r e la t io n  to  a n  e n d ;  s o  to o  m a tte r  in  
r e la t io n  to  fo r m

2 2 .  S c ie n d u m  e s t  e t ia m  q u o d  p o s s ib i le  e s t  u t  id e m  s it  c a u sa  e t  
c a u sa tu m  r e s p e c tu  e iu s d e m , s e d  d iv e r s im o d e ; u t d e a m b u la t io  
e s t c a u s a s a n ita t is u t e f f ic ie n s , s e d s a n ita s e s t c a u s a  
d e a m b u la t io n is u t f in is ; d e a m b u la t io e n im  e s t a liq u a n d o  
p r o p te r  s a n ita te m . E t e t ia m  c o r p u s  e s t  m a te r ia  a n im a e , a n im a  
v e r o  e s t  fo r m a  c o r p o r is .

E ffic ie n s  e n im  d ic itu r  c a u s a  r e s p e c tu  f in is , c u m  f in is  n o n  s it  
in  a c tu  n is i p e r  o p e r a tio n e m  a g e n t is ; s e d  f in is d ic itu r  c a u s a  
e f f ic ie n t is , c u m  n o n  o p e r e tu r  n is i p e r  in te n t io n e m  f in is . U n d e  
e f f ic ie n s  e s t  c a u sa  i l l iu s  q u o d  e s t  f in is ,  u t  p u ta  d e a m b u la tio  u t  s it  
s a n ita s , n o n  ta m e n  fa c it  f in e m  e s s e  f in e m , e t  id e o  n o n  e s t  c a u sa  
c a u s a l ita t is f in is , id e s t n o n  fa c it f in e m  e s s e  c a u s a m  f in a le m ;  
s ic u t  m e d ic u s  fa c it  s a n ita te m  e s s e  in  a c tu , n o n  ta m e n  fa c it  q u o d  
s a n ita s s it f in is . F in is a u te m  n o n  e s t c a u s a  i l liu s q u o d  e s t  
e f f ic ie n s ,  s e d  e s t  c a u s a  u t  e f f ic ie n s  s it  e f f ic ie n s . S a n ita s  e n im  n o n  
fa c it  m e d ic u m  e s s e  m e d ic u m ,  e t  d ic o  s a n ita te m  q u a e  f it  o p e r a n te  
m e d ic o , s e d  fa c it  u t  m e d ic u s  s it e f f ic ie n s . U n d e  f in is  e s t  c a u s a  
c a u sa l ita t is e f f ic ie n t is , q u ia  fa c it e f f ic ie n s e s s e e f f ic ie n s ; e t  
s im il it e r  fa c it  m a te r ia m  e s s e  m a te r ia m , e t  fo r m a m  e s se  fo r m a m , 
c u m  m a te r ia  n o n  s u sc ip ia t  fo r m a m  n is i p r o p te r  f in e m , e t  fo r m a  
n o n  p e r fic ia t m a te r ia m  n is i p r o p te r  f in e m . U n d e  d ic itu r  q u o d  
f in is  e s t  c a u s a  c a u s a r u m , q u ia  e s t  c a u sa  c a u s a lita t is  in  o m n ib u s  
c a u s is .

M a te r ia  e t ia m  d ic itu r  c a u sa  fo r m a e , in q u a n tu m  fo r m a  n o n  
e s t n is i in  m a te r ia ; e t s im il it e r  fo r m a e s t c a u s a m a te r ia e , 
in q u a n tu m  m a te r ia  n o n  h a b e t e s s e  in  a c tu  n is i p e r  fo r m a m . 
M a te r ia  e n im  e t fo r m a  d ic u n tu r  r e la t iv e  a d  in v ic e m , u t d ic itu r  
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in  II Physicorum.1 3 D ic u n tu r  e n im  a d  c o m p o s itu m  s ic u t  p a r te s  
a d  to tu m , e t  s im p le x  a d  c o m p o s itu m .

1 3 A r is to t le , Physics, B k . I I, c h . 2 , 1 9 4 b 9 -1 0 .

I t  s h o u ld  b e  u n d e r s to o d , a ls o , th a t  i t  is  p o s s ib le  fo r  a  s a m e  th in g  
to  b e  b o th  a  c a u s e  a n d  th e  th in g  c a u s e d , w ith  r e s p e c t to  a  s a m e  
th in g , b u t  in  d iv e r s e  w a y s . W a lk in g , fo r  e x a m p le , is  th e  c a u s e  o f  
h e a lth  a s  a n  e f f ic ie n t  c a u s e , b u t  h e a lth  is  th e  c a u s e  o f  w a lk in g  a s  
a n  e n d . F o r  a  w a lk  is  s o m e t im e s  ta k e n  fo r  th e  s a k e  o f  h e a lth .  
A lso , th e  b o d y  is  th e  m a tte r  o f  th e  s o u l, w h e r e a s  th e  s o u l is  th e  
fo r m  o f  th e  b o d y .

F o r  th e  e f f ic ie n t  c a u s e  is  s a id  to  b e  a  c a u s e  w ith  r e s p e c t  to  th e  
e n d , s in c e  th e  e n d  d o e s n o t b e c o m e  s o m e th in g  a c tu a l e x c e p t  
th r o u g h  th e  w o r k  o f  th e  a g e n t ; w h e r e a s  th e  e n d  is  s a id  to  b e  th e  
c a u s e  o f  th e  e f f ic ie n t  c a u s e , s in c e  th e  e f f ic ie n t  c a u s e  d o e s  n o t  d o  
i ts  w o r k  e x c e p t th r o u g h  th e  in te n t io n  o f  th e  e n d . W h e n c e  th e  
e f f ic ie n t  c a u se  is  th e  c a u s e  o f  th a t  w h ic h  is  th e  e n d ;  w a lk in g  fo r  
e x a m p le , o f  h e a lth . B u t th e  e f f ic ie n t  c a u s e  d o e s  n o t m a k e  th e  
e n d  b e  th e  e n d . I t  is  th e r e fo r e  n o t  th e  c a u s e  o f  th e  c a u s a l ity  o f  
th e  e n d ;  th a t  is ,  i t  d o e s  n o t  m a k e  th e  e n d  b e  th e  f in a l c a u se . T h e  
m e d ic a l d o c to r , fo r  e x a m p le , m a k e s  h e a lth  a c tu a lly  b e , b u t h e  
d o e s  n o t  m a k e  h e a lth  b e  th e  e n d . T h e  e n d ,  m o r e o v e r , is  n o t  th e  
c a u s e  o f  th a t  w h ic h  is  th e  e f f ic ie n t  c a u s e , b u t  r a th e r  is  th e  c a u s e  
o f  th e  fa c t  th a t  th e  e f f ic ie n t  c a u se  is  a n  e f f ic ie n t  c a u s e . F o r  h e a lth  
d o e s n o t m a k e  th e  m e d ic a l d o c to r  b e  a  m e d ic a l d o c to r  ( I a m  
s p e a k in g  o f  th e  h e a lth  w h ic h  c o m e s  a b o u t  b y  th e  w o r k  o f  th e  
m e d ic a l d o c to r ) ; r a th e r , h e a lth  m a k e s  th e  m e d ic a l d o c to r  b e  a n  
e f f ic ie n t  c a u s e . W h e n c e  th e  e n d  is  th e  c a u s e  o f  th e  c a u s a l ity  o f  
th e  e f f ic ie n t  c a u s e , b e c a u s e  i t m a k e s  th e  e f f ic ie n t  c a u se  b e  a n  
e f f ic ie n t  c a u s e . A n d  s im ila r ly , th e  e n d  m a k e s  th e  m a tte r  b e  th e  
m a tte r , a n d  th e  fo r m  b e  th e fo r m , s in c e  th e  m a tte r  d o e s n o t  
a c q u ir e  a  fo r m  e x c e p t  o n  a c c o u n t  o f  th e  e n d , a n d  th e  fo r m  d o e s  
n o t  p e r fe c t  th e  m a tte r  e x c e p t  o n  a c c o u n t  o f  th e  e n d . W h e n c e  i t  is  
s a id  th a t  th e  e n d  is  th e  c a u s e  o f  c a u s e s , b e c a u s e  i t  is  th e  c a u s e  o f  
th e  c a u s a lity  in  a ll th e  c a u s e s .

L ik e w is e , m a tte r  is  s a id  to  b e  th e  c a u s e  o f  th e  fo r m , in a s m u c h  
a s th e  fo r m  d o e s n o t e x is t e x c e p t in  m a tte r ; a n d  s im ila r ly  th e  
fo r m  is  th e  c a u s e  o f  m a tte r , in a s m u c h  a s  m a tte r  d o e s  n o t h a v e  
a c tu a l e x is te n c e  e x c e p t  th r o u g h  th e  fo r m . F o r  m a tte r  a n d  fo r m  
a r e  r e la te d  to  o n e  a n o th e r  a s  m u tu a l c a u s e s , a s  is  s a id  in  b o o k  
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two of the Physics; and to the composite, as parts to a whole, and 

as the simple to the composed.

I n  2 2 ., A q u in a s  p o in t s  o u t th a t  i t is  p o s s ib le  fo r  a  s a m e  th in g  to  b e  b o th  

c a u s e  a n d  e f fe c t in  r e la t io n  to  a  s a m e  o th e r  th in g , s o  lo n g  a s  i t is  c a u s e  w ith  

r e s p e c t to  o n e  k in d  o f  c a u s a lity  a n d  e f fe c t w ith  r e s p e c t to  a n o th e r  k in d  o f  

c a u sa l ity . T h is w o u ld  n o t b e  p o ss ib le  w ith  r e s p e c t to th e  s a m e  k in d  o f  

c a u s a l ity . C le a r ly , i t  w o u ld  n o t  b e  p o s s ib le  fo r  a  th in g  to  b e  th e  e f f ic ie n t  c a u se  

o f  i t s  o w n  e f f ic ie n t  c a u s e ; fo r  e x a m p le , a  s o n  c o u ld  n o t  p o s s ib ly  b e  th e  fa th e r  

o f  h is o w n  fa th e r . S im ila r ly , i t w o u ld  n o t b e  p o s s ib le  fo r  a  th in g  to  b e  th e  

m a te r ia l c a u s e  o f i t s o w n  m a te r ia l c a u s e ; fo r  e x a m p le , a  s ta tu e  c o u ld  n o t  

p o s s ib ly  b e  th e  m a tte r  o u t  o f  w h ic h  i t s  o w n  m a tte r  ( e .g . , m a r b le )  w a s  m a d e .

B u t  th is  is  p o s s ib le  w ith  r e s p e c t to  a  d if f e r e n t  k in d  o f  c a u s a l ity . W a lk in g , 

e x e m p lif ie s A q u in a s , is  b o th  th e  c a u s e  o f , a n d  c a u s e d  b y , h e a lth . O r , p e r h a p s  

m o r e c le a r ly , w a lk in g  is th e  c a u s e  o f h e a lth , a n d  h e a lth  is th e c a u s e  o f  

w a lk in g . B u t, w h e r e a s  w a lk in g  is  th e  e f f ic ie n t  c a u s e  o f  h e a lth , h e a lth  is  n o t  

th e e f f ic ie n t c a u s e  o f w a lk in g . I t is r a th e r th e f in a l c a u s e o f w a lk in g . 

S im ila r ly , c o n t in u e s  A q u in a s , th e  b o d y  is  b o th  th e  c a u s e  o f , a n d  c a u s e d  b y , 

th e  s o u l . O r , th e  b o d y  is  th e  c a u s e  o f  th e  s o u l, a n d  th e  s o u l is  th e  c a u s e  o f  th e  

b o d y . B u t , w h e r e a s  th e  b o d y  is  th e  m a tte r in  w h ic h  th e  s o u l e x is ts , th e  s o u l is  

n o t th e  m a tte r  in  w h ic h  th e  b o d y  e x is t s . I t is  r a th e r  th e  fo r m  w h ic h  v iv if ie s  

th e  b o d y . W h e r e a s  th e  b o d y  is  c a u s e  a s  m a tte r , th e  s o u l  is  c a u s e  a s  fo r m . A n d  

th is  d o e s  n o t  m e a n  th a t  th e  b o d y  is  th e  m a tte r  o f  th e  s o u l, a s  th o u g h  i t  w e r e  a  

p a r t o f  th e  n a tu r e  o f  th e  s o u l. N o r  d o e s  i t  m e a n  th a t th e  s o u l is  th e  fo r m  o f  - 

th e  b o d y , a s  th o u g h  i t  w e r e  a  p a r t  o f  th e  n a tu r e  o f  th e  b o d y . R a th e r , th e  b o d y  

a n d  th e  s o u l a r e  th e  m a tte r  a n d  th e  fo r m , r e s p e c t iv e ly , o f th e  n a tu r e  o f  th e  

c o m p o s it e , i .e . , o f  th e  w h o le  w h ic h  is  th e  l iv in g  th in g , e .g . , a  h u m a n  b e in g .

M o r e o v e r , th e  r e c ip r o c a l o r  m u tu a l c a u s a l c o n n e c t io n  b e tw e e n  th e  e f f ic ie n t 

c a u se  a n d  th e  f in a l c a u s e  m u st  b e  p r o p e r ly  u n d e r s to o d . T h e  e f f ic ie n t  c a u s e  is  

th e  c a u s e  o f  th e  th in g  w h ic h  is  th e  e n d , e .g . , w a lk in g  is  th e  c a u s e  o f  h e a lth .
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B u t th e  e f f ic ie n t c a u se  d o e s  n o t  c a u s e  th e  e n d  to  b e  th e  e n d . T h a t  is , i t is  n o t  

th e  c a u se  o f  th e  c a u s a lity  o f  th e  e n d . T h e  m e d ic a l d o c to r , fo r  e x a m p le , c a u s e s  

th e  h e a lth  w h ic h  is th e  e n d , b u t  h e  d o e s n o t c a u s e  th e  h e a lth  to  b e  th e  e n d . 

F u r th e r , th e  e n d  is  n o t  th e  c a u s e  o f  th e  th in g  w h ic h  is  th e  e f f ic ie n t c a u s e ; i t is  

r a th e r  th e  c a u s e  o f th e  fa c t th a t th e  th in g  w h ic h  is  th e  e f f ic ie n t  c a u s e  is th e  

e f f ic ie n t c a u se . F o r  e x a m p le , h e a lth  d o e s  n o t  c a u se  th e  m e d ic a l d o c to r  to  b e  a  

m e d ic a l d o c to r —  A q u in a s is  s p e a k in g  h e r e  e x p lic it ly  o f th e  h e a lth  w h ic h  

c o m e s  a b o u t  b y  th e  e f fo r ts  o f th e  m e d ic a l d o c to r ; r a th e r , h e a lth  c a u se s  th e  

m e d ic a l d o c to r  to  b e  a n  e f f ic ie n t c a u s e . A n d  s o , th e  e n d  is  th e  c a u s e  o f  th e  

c a u s a lity  o f  th e  e f f ic ie n t c a u s e , in a s m u c h  a s  i t m a k e s th e  th in g  w h ic h  is th e  

e f f ic ie n t c a u s e  to  b e  p r e c is e ly  th a t , i .e . , th e  e f f ic ie n t c a u s e . A n d  b e y o n d  th a t , 

th e  e n d  m a k e s th e  m a tte r  ( m a te r ia l c a u s e ) to  b e  th e  m a te r ia ] c a u s e , a n d  th e  

fo r m  ( fo r m a l c a u s e ) to  b e  th e  fo r m a l c a u s e . A n d  th is  is  s o  b e c a u s e  th e  m a tte r  

a c q u ir e s  th e  fo r m  o n ly  fo r  th e  s a k e  o f  th e  e n d , ju s t  a s  th e  fo r m  p e r fe c ts  th e  

m a tte r  o n ly  fo r  th e  s a k e  o f  th e  e n d . T h is  is  w h y  i t is  s a id  th a t th e  e n d  is  th e  

c a u s e  o f  c a u s e s , m e a n in g  th a t th e  f in a l c a u s e  c a u s e s th e  c a u s a l ity  in  a ll th e  

c a u s e s , i .e , in  th e  o th e r  th r e e  c a u s e s .

B u t w h a t , o n e  m ig h t  a s k , c a u se s  th e  c a u s a lity  o f  th e  e n d ? W h a t is  i t th a t  

m a k e s  th e  e n d  to  b e  th e  e n d ? T h e  e f f ic ie n t  c a u s e  d o e s  n o t  m a k e  th e  e n d  to  b e  

th e  e n d , a s  a lr e a d y  n o te d . A n d  s in c e  th a t is  s o , n e ith e r  d o e s  th e  m a tte r  c a u s e  

th e  c a u sa l ity  o f  th e  e n d ; a n d  n e ith e r  d o e s  th e  fo r m ; s in c e  i t is  th e  e n d  w h ic h  

c a u s e s th e ir  c a u s a lity . S h a ll w e  s a y , th e n , th a t th e  c a u s a l ity  o f  th e  e n d  is  a n  

u n c a u s e d  c a u s a lity ? T h is  s e e m s  th e  r ig h t  th in g  to  s a y . F o r , f r o m  o n e  p o in t  o f  

v ie w , th e r e  a r e  n o  o th e r  c a u s e s  b e s id e s  th e  o th e r  th r e e , w h ic h  c o u ld  p o s s ib ly  

c a u se  th e  c a u sa l ity  o f  th e  e n d ;  a n d  th e  o th e r  th r e e  c a n n o t , a s  ju s t  n o te d . A n d , 

f r o m  a n o th e r p o in t o f v ie w , th e  f in a l c a u s e  w o u ld  b e  th e  c a u s e  o f  i t s o w n  

c a u s a l ity , b y  c ir c u la r ity . T h a t  is , th e  e n d  w o u ld  c a u s e  th e  a g e n t  to  b e  th e  a g e n t , 

w h ic h  w o u ld  c a u s e  th e  m a tte r  to  b e  th e  m a tte r , w h ic h  w o u ld  c a u s e  th e  fo r m  

to  b e  th e  fo r m . A n d  th e  fo r m  w o u ld  h a v e  to  c a u se  th e  e n d  to  b e  th e  e n d ;  fo r  

th e r e  is n o  o th e r  k in d  o f  c a u s e . B u t n o th in g  c a n  b e  th e  c a u se  o f i t s o w n  

c a u s a l ity .
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T h e  m a tte r  a n d  th e  a g e n t  a r e  b o th  p r io r  a n d  p o s te r io r  to  th e  fo r m  a n d  th e  e n d

2 3 .  S e d  q u ia  o m n is c a u s a , in q u a n tu m  e s t c a u s a , n a tu r a lit e r  
p r io r e s t c a u s a to , s c ie n d u m  e s t q u o d  p r iu s d ic itu r  d u o b u s  
m o d is ,  u t  d ic it A r is to te le s  in  X V I  De Animalibus,  p e r  q u o r u m  
d iv e r s ita te m  p o te s t a liq u id  d ic i p r iu s e t p o s te r iu s r e s p e c tu  
e iu s d e m  e t  c a u s a  c a u s a tu m . D ic itu r  e n im  a liq u id  p r iu s  a lte r o  
g e n e r a t io n e e t t e m p o r e , e t i t e r u m  in s u b s ta n t ia e t  
c o m p le m e n tu m . C u m  e r g o o p e r a t io n a tu r a e p r o c e d a t a b  
im p e r fe c to a d p e r fe c tu m  e t a b in c o m p le to  a d c o m p le tu m , 
im p e r fe c tu m  e s t p r iu s p e r fe c to  s e c u n d u m  g e n e r a t io n e m  e t  
t e m p u s , s e d  p e r fe c tu m  e s t p r iu s im p e r fe c to  s u b s ta n t ia ;  s ic u t  
p o te s t d ic i q u o d v ir e s t a n te p u e r u m  in s u b s ta n t ia e t  
c o m p le m e n to , s e d  p u e r e s t a n te v ir u m  in g e n e r a t io n e e t  
t e m p o r e . S e d , l ic e t  in  r e b u s  g e n e r a b il ib u s  im p e r fe c tu m  s it  p r iu s  
p e r fe c to  e t p o te n t ia  p r io r  a c tu , c o n s id e r a n d o  in  a liq u o  e o d e m  
q u o d  p r iu s e s t im p e r fe c tu m  q u a m  p e r fe c tu m  e t in  p o te n t ia  
q u a m  in  a c tu , s im p lic it e r ta m e n  lo q u e n d o  o p o r te t a c tu m  e t  
p e r fe c tu m  p r iu s e s s e ; q u ia  q u o d  r e d u c it p o te n tia m  a d  a c tu m , 
a c tu  e s t e t q u o d  p e r f ic it  im p e r fe c tu m , p e r fe c tu m  e s t . M a te r ia  
q u id e m  e s t  p r io r  fo r m a  g e n e r a t io n e  e t t e m p o r e ; p r iu s  e n im  e s t  
c u i a d v e n it , q u a m  q u o d  a d v e n it . S e d  fo r m a  e s t  p r io r  m a te r ia  in  
s u b s ta n t ia e t c o m p le to  e s s e , q u ia  m a te r ia n o n  h a b e t e s s e  
c o m p le tu m  n is i p e r  fo r m a m . S im il it e r  e f f ic ie n s  e s t p r iu s  f in e  
g e n e r a t io n e  e t  t e m p o r e , c u m  a b  e f f ic ie n te  f ia t m o tu s  a d  f in e m ;  
s e d  f in is  e s t  p r io r  e f f ic ie n te  in q u a n tu m  e s t  e f f ic ie n s  in  s u b s ta n t ia  
e t c o m p le m e n to , c u m  a c t io  e f f ic ie n t is  n o n  c o m p le a tu r  n is i p e r  
f in e m . I g itu r  is ta e  d u a e  c a u s a e , s c i lic e t  m a te r ia  e t  e f f ic ie n s ,  s u n t  
p r iu s p e r  v ia m  g e n e r a t io n is ; s e d  fo r m a  e t f in is  s u n t  p r iu s p e r  
v ia m  p e r fe c t io n is .

1 4

M A r is to tle , De Gen. Animal., D k . I I, c h . 6 , 7 4 2  a  1 9 -2 2 . -  A s  P a u s o n  (op. eit„ p . 6 9 ) 

p o in ts  o u t, A q u in a s * re fe re n c e  to  c h a p te r X V I in d ic a te s  th a t h e  w a s  u s in g  th e  A ra b -L a tin  

t ra n s la t io n , u s u a lly e n tit le d De Animalibus, in w h ic h th e o rd e r o f th e b o o k s is : 

De Historiis Animalium, I-X ; De Partibus Animalium, X i-X IV ; a n d  De Generatione 

Animalium, XV- XIX.

E v e r y  c a u s e , in s o fa r  a s  i t  is  a  c a u s e , is  n a tu r a lly  p r io r  to  w h a t  is  
c a u s e d . T h is  is  w h y  i t  s h o u ld  b e  u n d e r s to o d  th a t  " p r io r "  is  s a id  
in  tw o  w a y s , a s  A r is to t le  s a y s  in  b o o k  s ix te e n  o f  On Animals. 
A n d  i t  is  th r o u g h  th e  d iv e r s ity  o f  th e s e  tw o  w a y s  th a t  s o m e th in g  
c a n  b e  s a id  to  b e  p r io r  a n d  p o s te r io r  in  r e la t io n  to  a  s a m e  th in g ,  
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a n d  a  c a u s e  c a n  b e  s a id  to  b e  s o m e th in g  c a u s e d . F o r  a  th in g  is  
s a id  to  b e  p r io r  to  a n o th e r  in  g e n e r a t io n  a n d  t im e , a n d  a g a in  in  
s u b s ta n c e  a n d  c o m p le te n e s s . S in c e , th e r e fo r e , th e  o p e r a t io n o f  
n a tu r e  p r o c e e d s  f r o m  th e  im p e r fe c t  to  th e  p e r fe c t  a n d  f r o m  th e  
in c o m p le te  to  th e  c o m p le te , th e  im p e r fe c t  is  p r io r  to  th e  p e r fe c t  
in  g e n e r a tio n  a n d  t im e , b u t  th e  p e r fe c t  is  p r io r  to  th e  im p e r fe c t  
in  s u b s ta n c e . I t  c a n  b e  s a id , fo r  e x a m p le ,  th a t  th e  m a n  is  b e fo r e  
th e  b o y  in  s u b s ta n c e  a n d  c o m p le te n e s s ,  w h e r e a s  th e  b o y  is  b e fo r e  
th e  m a n  in  g e n e r a t io n  a n d  t im e . B u t , a lth o u g h  in  g e n e r a b le  
th in g s  th e  im p e r fe c t  is  p r io r  to  th e  p e r fe c t ,  a n d  p o te n c y  is  p r io r  to  
a c t ( c o n s id e r in g  th a t in one and the same thing th e p r io r is  
im p e r fe c t  r a th e r  th a n  p e r fe c t , a n d  in  p o te n c y  r a th e r  th a n  in  a c t ) ;  
n o n e th e le s s , absolutely speaking, i t  is  n e c e s s a r y  th a t  w h a t  is  in  
a c t  a n d  p e r fe c t  b e  p r io r ;  b e c a u s e  w h a t  b r in g s  p o te n c y  to  a c t is  
i ts e lf  in  a c t , a n d  w h a t  p e r fe c t s th e  im p e r fe c t is  i t s e lf p e r fe c t . 
M a tte r , in d e e d , is  p r io r  to  fo r m  in  g e n e r a t io n  a n d  t im e ;  fo r  th a t  
to  w h ic h  s o m e th in g  c o m e s , is  p r io r  to  th a t w h ic h  c o m e s  to  i t .  
B u t fo r m  is p r io r  to  m a tte r  in  s u b s ta n c e  a n d  c o m p le te n e s s  o f  
e x is te n c e , b e c a u s e  m a tte r  h a s  c o m p le te n e s s  o f  e x is te n c e o n ly  
th r o u g h  fo r m . S im ila r ly , th e  e f f ic ie n t  c a u s e  is  p r io r  to  th e  e n d  
in  g e n e r a t io n  a n d  t im e , b e c a u s e  th e  m o t io n  to w a r d  th e  e n d  
c o m e s f r o m  th e  e f f ic ie n t c a u se . B u t th e  e n d  is p r io r  to th e  
e f f ic ie n t  c a u s e , in s o fa r  a s  i t  is  th e  e f f ic ie n t  c a u se ,  in  s u b s ta n c e  a n d  
c o m p le te n e s s , s in c e  th e  a c t io n  o f  th e  e f f ic ie n t  c a u s e  is  c o m p le te d  
o n ly  th r o u g h  th e  e n d . T h e s e  tw o  c a u s e s , th e r e fo r e , n a m e ly  th e  
m a tte r  a n d  th e  e f f ic ie n t  c a u s e ,  a r e  p r io r  in  th e  w a y  o f  g e n e r a t io n ;  
b u t  th e  fo r m  a n d  th e  e n d  a r e  p r io r  in  th e  w a y  o f  p e r fe c t io n .

I n  2 3 .,  S t. T h o m a s  b e g in s  b y  o b s e r v in g  th a t  a lth o u g h  a  c a u s e , a s  c a u s e ,  is  

p r io r  b y  n a tu r e  to  w h a t  i t c a u s e s ; n o n e th e le s s , b e c a u s e  th e  w o r d  " p r io r "  h a s  

tw o  d iff e r e n t u se s , o n e  a n d  th e  s a m e  th in g  c a n  b e  b o th  p r io r  a n d  p o s te r io r , 

a n d  b o th  c a u s e  a n d  e f fe c t , in  r e la t io n  to  a  s a m e  o th e r  th in g . T h e  tw o  u s e s  o f  

th e  w o r d  " p r io r "  a r e th e s e : 1 ) w ith  r e s p e c t to g e n e r a t io n  a n d t im e , w h ic h  

c a n  b e  ta k e n  to  m e a n : w ith  r e s p e c t to  c o m in g  in to  e x is te n c e , a n d 2 )  w ith  

r e s p e c t to  s u b s ta n c e  a n d  c o m p le te n e s s , w h ic h  c a n  b e  ta k e n  to  m e a n : w ith  

r e sp e c t to  e x is te n c e . T h e  o p e r a t io n  o f  n a tu r e , i t is  e a s y  to  o b se r v e , m o v e s  

f r o m  w h a t  is  im p e r fe c t  a n d  in c o m p le te  to  w h a t is  p e r fe c t a n d  c o m p le te . T o  

s p e a k  o f th e  o p e r a t io n  o f n a tu r e  is to  s p e a k  o f g e n e r a t io n ; a n d  g e n e r a t io n  

ta k e s  t im e , i .e . , i t  b e g in s  a n d  e n d s . F o r  e x a m p le , th e  b o y  c o m e s  to  b e  b e fo r e  
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th e  m a n  c o m e s to  b e ; a n d  s o , th e  b o y  is p r io r  to  th e  m a n  w ith  r e s p e c t to  

g e n e r a t io n  a n d  t im e . B u t th e  m a n  is  p e r fe c t a n d  c o m p le te  in  a  w a y  in  w h ic h  

th e  b o y  is  n o t ; a n d  s o , th e  m a n  is  p r io r  to  th e  b o y  w ith  r e s p e c t to  h u m a n  

s u b s ta n c e  a n d  c o m p le te n e s s  o f  b e in g .

I n  o n e  a n d  th e  s a m e  g e n e r a b le  th in g , c o n t in u e s A q u in a s , th e  im p e r fe c t 

a n d  p o te n tia l is  o b s e r v e d  to  b e  p r io r  to  th e  p e r fe c t  a n d  a c tu a l . I n d e e d , th is  is  

h o w  i t m u s t  b e . B u t, a b so lu te ly  s p e a k in g , i .e . , o u ts id e  th e  c o n te x t  o f  o n e  a n d  

th e  s a m e g e n e r a b le th in g , w h a t is p e r fe c t a n d  in  a c t is p r io r to  w h a t is  

im p e r fe c t a n d  in  p o te n c y . A n d  th is  is  s o  b e c a u s e  o n ly  w h a t  is  p e r fe c t  a n d  

a c tu a l c a n  b r in g  w h a t is  im p e r fe c t a n d  p o te n t ia l to  a  s ta te  o f  p e r fe c t io n  a n d  

a c tu a lity . M a tte r , th u s , in  th e  c o n te x t  o f  o n e  a n d  th e  s a m e  g e n e r a b le  th in g , is  

p r io r  to  fo r m  w ith  r e s p e c t to  g e n e r a t io n  a n d  t im e ; fo r  fo r m  c o m e s  to  m a tte r , 

a n d  th a t to  w h ic h  s o m e th in g  c o m e s  is  a lr e a d y  in  e x is te n c e , i .e . , p r io r  in  t im e  

I o  th a t w h ic h  c o m e s  to  i t . B u t , th e  fo r m  is  p r io r  to  m a tte r  in  s u b s ta n c e  a n d  

c o m p le te n e s s o f  e x is te n c e ; th a t is , m a tte r  a c q u ir e s  c o m p le te n e s s  o f  e x is te n c e  

o n ly  th r o u g h  th e  fo r m .

S im ila r ly , c o n t in u e s  A q u in a s , th e  e f f ic ie n t  c a u se  is p r io r  to  th e  e n d  in  

g e n e r a t io n  a n d  t im e ; th a t is , th e  m o t io n  to w a r d  th e  e n d  c o m e s f r o m  th e  

e f f ic ie n t  c a u s e  w h ic h  is  a lr e a d y  in  o p e r a tio n , t e m p o r a lly  b e fo r e  th e  e n d  c o m e s  

in to  e x is te n c e . B u t , th e  e n d  is  p r io r  to  th e  e f f ic ie n t  c a u s e  in  s u b s ta n c e  a n d  

c o m p le te n e s s  o f  e x is te n c e . T h is  m u st  b e  p r o p e r ly  u n d e r s to o d . I t  is  n o t  b e in g  

s a id  th a t th e  c o m p le te ly  e x is t in g  e n d  is  p r io r , a s  a c tu a lly  e x is t in g , to  th e  a c t io n  

o f th e  e f f ic ie n t c a u s e . T h e  s ta tu e  w h ic h  th e  s c u lp to r  is  a b o u t to  m a k e , fo r  

e x a m p le , d o e s  n o t  a c tu a lly  e x is t  b e fo r e  th e  s c u lp to r  b e g in s  to  m a k e  i t . F o r  th is  

w o u ld  b e to s a y  th a t th e s ta tu e  e x is t s , b e fo r e  i t e x is t s ; w h ic h  is c le a r ly  

im p o s s ib le . W h a t is  b e in g  s a id  is th a t th e  c o m p le t io n  o f th e  a c t io n  o f th e  

e f f ic ie n t c a u s e  is  fo u n d  o n ly  in  th e  a c tu a lly  e x is t in g  s ta tu e ; th a t is , th a t th e  

a c t io n  o f  th e  e f f ic ie n t  c a u s e  c o n t in u e s  u n ti l th e  e n d  h a s  b e g u n  to  e x is t . A n d  

s o , th e  a c tu a l e x is te n c e  o f  th e  e n d  is  th e  c o m p le t io n  o f  th e  e f f ic ie n t  c a u sa l ity  o f  

th e  a g e n t ; ju s t a s th e  a c tu a l e x is te n c e  o f th e  fo r m  is th e  c o m p le t io n  o f th e  

m a te r ia l c a u s a lity  o f  th e m a tte r .
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W h y  th is c o n c e r n , o n e  m ig h t a s k , to  p o in t o u t th a t th e  m a tte r  a n d  th e  

e f f ic ie n t c a u s e  a r e  p r io r  in  g e n e r a t io n  a n d  t im e , w h e r e a s th e  fo r m  a n d  th e  

e n d  a r e  p r io r  in  s u b s ta n c e  a n d  p e r fe c t io n  (o r  c o m p le te n e s s  o f  e x is te n c e )? T h e  

a n s w e r , i t  a p p e a r s , is  p r o v id e d  in  2 4 . ( to  w h ic h  w e  n o w  tu r n ) , w h e r e  A q u in a s  

r e f le c t s  o n  th e  k in d s o f  n e c e s s ity  fo u n d  in  th e  p h y s ic a l w o r ld , i .e . , a b s o lu te  

n e c e s s ity  a n d  c o n d it io n a l  n e c e s s ity .

A b so lu te  n e c e s s ity  a n d  c o n d it io n a l  n e c e s s ity

2 4 .  E t  n o ta n d u m  q u o d  d u p le x  e s t  n e c e s s ita s , s c il ic e t  a b s o lu ta  e t  
c o n d it io n a lis . N e c e s s ita s  q u id e m  a b s o lu ta  e s t , q u a e  p r o c e d it  a  
c a u s is p r io r ib u s in  v ia  g e n e r a tio n is , q u a e s u n t m a te r ia e t  
e f f ic ie n s ; s ic u t n e c e s s ita s m o r tis q u a e  p r o v e n it e x  m a te r ia ,  
s c i l ic e t e x  d is p o s it io n e  c o n tr a r io r u m  c o m p o n e n t iu m ; e t h a e c  
d ic itu r  a b s o lu ta , q u ia  n o n  h a b e t im p e d im e n tu m . H a e c  e t ia m  
d ic itu r  n e c e s s ita s m a te r ia e . N e c e s s ita s a u te m  c o n d it io n a lis  
p r o c e d it  a  c a u s is  p o s te r io r ib u s  in  g e n e r a t io n e , s c i lic e t  a  fo r m a  e t  
f in e ; s ic u t  d ic im u s  q u o d  n e c e s s a r iu m  e s t  e s s e  c o n c e p t io n e m , s i  
d e b e a t  g e n e r a r i h o m o . E t is ta  d ic itu r  c o n d it io n a lis , q u ia  h a n c  
m u lie r e m  c o n c ip e r e  n o n  e s t n e c e s s a r iu m  s im p lic it e r , s e d  s u b  
h a c  c o n d it io n e , s c il ic e t  s i d e b e a t  g e n e r a r i h o m o . E t  h a e c  d ic itu r  
n e c e s s ita s  f in is .

I t  s h o u ld  b e  n o te d  th a t  n e c e s s ity  is  o f  tw o  s o r ts ,  n a m e ly  a b s o lu te  
a n d  c o n d it io n a l . N o w  a b so lu te  n e c e s s ity  is  th e  n e c e s s ity  w h ic h  
p r o c e e d s  f r o m  c a u s e s  w h ic h  a r e  p r io r  in  th e  w a y  o f  g e n e r a t io n , 
w h ic h  a r e  th e  m a tte r  a n d  th e  e f f ic ie n t  c a u s e . T h e  n e c e s s ity  o f  
d e a th , fo r e x a m p le , d e r iv e s f r o m  m a tte r , i .e . , f r o m  th e  
d is p o s it io n  o f  th e  c o m p o s in g  c o n tr a r ie s . A n d  th is  n e c e s s ity  is  
s a id  to  b e  a b s o lu te , b e c a u se  i t h a s n o  im p e d im e n t. I t is  a lso  
c a lle d  th e  n e c e s s ity  o f  m a tte r . C o n d it io n a l n e c e s s ity , h o w e v e r , 
p r o c e e d s  f r o m  c a u s e s  w h ic h  a r e  p o s te r io r  in  g e n e r a t io n , n a m e ly  
f r o m  th e fo r m  a n d th e e n d . W e s a y , fo r e x a m p le , th a t  
c o n c e p t io n  is  n e c e s s a r y , i f  a  m a n  is  to  b e  g e n e r a te d . A n d  th is  
n e c e s s ity  is s a id  to  b e  c o n d it io n a l , b e c a u s e  i t is n o t s im p ly  
n e c e s s a r y  th a t th is  w o m a n  c o n c e iv e , b u t  u n d e r  th is  c o n d it io n ,  
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n a m e ly  i f  a  m a n  is  to  b e  g e n e r a te d . A n d  th is  n e c e s s ity  is  c a l le d  
th e  n e c e s s ity  o f  th e  e n d .

I n  2 4 ., A q u in a s p o in ts o u t th a t th e r e a r e tw o k in d s o f n e c e s s ity . 

T h e r e  is 1 ) a b s o lu te  n e c e s s ity  w h e n  s o m e th in g  m u s t c o m e  to  b e  b e c a u s e  

s o m e th in g  e ls e  h a s p r e c e d e d —  u n le s s  (A q u in a s  a d d s  e ls e w h e r e , a s  in  hi VI 

Metaph., le c t  3 , n . 1 1 9 3  a n d  n . 1 2 1 7 )  s o m e th in g  e ls e  is  th e r e  to  p r e v e n t i t , l ik e  a  

f r e e ly  a c t in g  h u m a n  a g e n t . T h e r e  is 2 ) c o n d it io n a l n e c e s s ity  w h e n  s o m e th in g  

m u st c o m e  to  b e  b e c a u s e  w ith o u t i t s o m e th in g  e ls e  c a n n o t fo l lo w , i .e ., i f  ~  

in d e e d  o n ly  i f - th a t  s o m e th in g  e lse  is  to  fo llo w . T h e r e  is  n o  r e a s o n , o th e r  

th a n  th e  fo l lo w in g  o f  th e  p o s te r io r , w h y  th e  p r io r  h a s  to  c o m e  to  b e . A b s o lu te  

n e c e s s ity , h e  o b s e r v e s , d e r iv e s  f r o m  c a u s e s  w h ic h  a r e  p r io r  in  g e n e r a tio n , i .e . , 

f r o m  th e  m a tte r  a n d  th e  a g e n t;  b u t i t  r e s id e s  in  w h a t  is  p o s te r io r . C o n d it io n a l 

n e c e s s ity  d e r iv e s  f r o m  c a u s e s  w h ic h  a r e  p o s te r io r  in  g e n e r a t io n , i .e . , f r o m  th e  

fo r m  a n d  th e  e n d ; b u t i t r e s id e s in  w h a t is p r io r . G iv e n  s u c h  a n d  s u c h  a  

m a tte r , o r  s u c h  a n d  s u c h  a n  a g e n t , s o m e th in g  ( i .e . , s o m e  fo r m  o r  s o m e  e n d )  

m u s t fo l lo w . B u t , i f —  o n ly  i f , h e n c e  u n d e r  a  c o n d it io n ~  th is fo r m  is to  

c o m e  to  b e , o r  th is e n d  is to  b e  a c h ie v e d , th e n  th e r e  m u s t b e  (b e fo r e h a n d )  

s u c h  a n d  s u c h  a  m a tte r , o r  s u c h  a n d  s u c h  a n  a g e n t . B u t, a p a r t f r o m  th a t  

c o n d it io n , th e r e is n o  n e e d  a t a ll fo r th a t m a tte r  o r  fo r  th a t a g e n t to  h a v e  

p r e c e d e d .

H a v in g  n o te d  th a t a b s o lu te  n e c e s s ity  d e r iv e s  f r o m  c a u s e s  w h ic h  a r e  p r io r  

in  g e n e r a t io n , n a m e ly m a tte r a n d a g e n t , A q u in a s o f fe r s a n  e x a m p le o f  

n e c e s s ity  d e r iv in g  f r o m  m a tte r , i .e . , th e  n e c e s s ity  o f  d e a th . D e a th  is  a b s o lu te ly  

n e c e s s a r y , b e c a u s e  o f th e  d is p o s it io n  o f  th e  c o n tr a r ie s  w h ic h  c o m p o s e  th e  

b o d y o f a l iv in g th in g , i .e . , b e c a u s e o f th e t e n d e n c y  o f th e c o m p o s in g  

c o n tr a r ie s to  a c t  in  a  c e r ta in  w a y  u n d e r  c e r ta in  c o n d it io n s . B u t h e  g iv e s  n o  

e x a m p le  o f  a b so lu te  n e c e s s ity  d e r iv in g  f r o m  th e  a g e n t . I s  th e r e  a  r e a s o n  fo r  

n o t g iv in g s u c h  a n  e x a m p le ? S im ila r ly , h a v in g  n o te d  th a t c o n d it io n a l 

n e c e s s ity  d e r iv e s  f r o m  c a u s e s  w h ic h  a r e  p o s te r io r  in  g e n e r a t io n , n a m e ly  fo r m  

a n d  e n d , A q u in a s o f fe r s  a n  e x a m p le  o f  n e c e s s ity  d e r iv in g  f r o m  th e  e n d , i .e . , 

6 7



th e  n e c e s s ity  o f  c o n c e p t io n . C o n c e p tio n  is  c o n d it io n a lly  n e c e s s a r y , b e c a u s e  o f  

th e  g e n e r a t io n  o f a  m a n , i .e . , i f  a  m a n  is  to  b e  g e n e r a te d . B u t h e  g iv e s  n o  

e x a m p le  o f  n e c e s s ity  d e r iv in g  f r o m  th e  fo r m . I s  th e r e  a  r e a s o n  fo r  n o t  g iv in g  

s u c h  a n  e x a m p le ? C a n  i t b e  th a t a b s o lu te  n e c e s s ity  d e r iv e s  s o m e h o w  f r o m  

th e  m a tte r  a n d  th e  a g e n t to g e th e r ? A n d  th a t c o n d itio n a l n e c e s s ity  d e r iv e s  

s o m e h o w  f r o m  th e e n d  a n d  th e fo r m  to g e th e r ?

T h is  m ig h t  w e ll  b e  th e  c a s e . C o n s id e r  th a t  th e  e n d  o f  th e  a g e n t  is  to  a c t  

in  s u c h  a  w a y a s  to  c o n fe r  a  c e r ta in  s o r t  o f  fo r m  o n  a  c e r ta in  s o r t o f  m a tte r . 

A n d  s o , th e  e n d  is  th e  fo r m . T h u s , th e  n e c e s s ity  w h ic h  is  s a id  to  d e r iv e  f r o m  

th e  e n d , c a n  b e  s a id  to  d e r iv e  f r o m  th e  fo r m  a s  w e ll. T o  s a y : i f  th is  e n d  is  to  

b e  a c h ie v e d , is  th e  s a m e  a s  to  s a y : i f  th is  fo r m  is  to  c o m e  to  b e . T h u s , fo r m  

a n d  e n d  to g e th e r  a r e  th e  s o u r c e  o f  c o n d it io n a l n e c e s s ity , b u t  n o t  a s  th o u g h  th e  

fo r m  w e r e  o n e  th in g  a n d  th e  e n d  a n o th e r ;  th e  fo r m  a n d  th e  e n d  a r e  o n e  a n d  

th e  s a m e  th in g .

C o n s id e r , fu r th e r , th a t a  c e r ta in  s o r t  o f  m a tte r  m u s t  r e c e iv e  a  c e r ta in  s o r t  

o f  fo r m , w h e n  a  c e r ta in  s o r t o f  a g e n t is  a c t in g  o n  i t . A n d  s o , a lth o u g h  th e  

m a tte r  a n d  th e  a g e n t  a r e  n o t th e  s a m e  th in g  ( th o u g h  th e  fo r m  a n d  th e  e n d  a r e  

th e  s a m e  th in g ) , g iv e n  s u c h  a n  a g e n t a c t in g  o n  s u c h  a  m a tte r , s u c h  a  fo r m  

m u s t b e  th e  r e s u lt . T h e  n e c e s s ity , fo r  s u c h  a  fo r m , w h ic h  d e r iv e s f r o m  th e  

m a tte r , d e r iv e s  f r o m  i t o n ly  in  c o n ju n c t io n  w ith  th e  a p p r o p r ia te a g e n t . T h e  

s o u r c e  o f  a b so lu te  n e c e s s ity  is th e  m a tte r , in d e e d , b u t to g e th e r  w ith , a n d  a s  

b e in g  a ffe c te d  b y , th e  a g e n t . -  A n d  s o , g iv e n  s u c h  a  m a tte r  b e in g  a f fe c te d  b y  

s u c h  a n  a g e n t , s u c h  a fo r m  ( su c h  a n  e n d ) m u s t fo llo w , o u t o f a b so lu te  

n e c e s s ity . A n d , i f (o n ly  i f ) s u c h  a  fo r m  ( s u c h  a n  e n d ) is  to  c o m e  to  b e , th e n  

s u c h  a m a tte r , b e in g  a f fe c te d b y  s u c h  a n  a g e n t , m u s t p r e c e d e , o u t o f  

c o n d it io n a l n e c e s s ity .
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T h e  n e c e s s ity  o f  d e a th

I t w ill b e  h e lp fu l a t th is p o in t to  r e f le c t  a  b it o n  A q u in a s*  e x a m p le o f  

a b s o lu te n e c e s s ity . T h is m a y  h e lp  to  m a k e  c le a r e r  e x a c t ly  w h a t a b s o lu te  

n e c e s s ity  is . H is  e x a m p le , r e c a l l, w a s th e  n e c e s s ity  o f d e a th , a n e c e s s ity  

d e r iv in g  f r o m  m a tte r , i .e ., f r o m  th e  fa c t th a t a  l iv in g  th in g  is m a d e  u p  o f  

c o m p o n e n ts w h ic h  a r e  c o n tr a r ie s : . . .  s ic u t  n e c e s s ita s  m o r t is  q u a e  p r o v e n it  

e x  m a te r ia , s c i lic e t e x  d is p o s it io n e  c o n tr a r io r u m  c o m p o n e n tiu m  . . . . I t is  

q u ite c le a r th a t w h e n  A q u in a s s a y s " c o m p o s in g c o n tr a r ie s ,"  h e m e a n s  

" c o m p o s in g e le m e n ts ." N o w , e a c h  o f th e  e le m e n ts h a s a  d is t in g u is h in g  

q u a lity  o r  p r o p e r ty . F ir e  is  h o t; h e a t is th e  d is t in g u is h in g  p r o p e r ty  o f  f ir e . 

A ir  is  d r y , w a te r  w e t , a n d  e a r th  c o ld . H o t  a n d  c o ld  a r e  c o n tr a r ie s . W e t  a n d  

d r y  a r e  c o n tr a r ie s . W h e n  th e  c o ld  a n d  th e  d r y  o v e r c o m e  th e  h o t  a n d  th e  w e t , 

d e a th  o c c u r s . L ife  n e e d s  th e  h o t  a n d  th e  w e t. S o  th a t w h e n  a  l iv in g  th in g  is  

n o t h o t (w a r m ) e n o u g h , n o r  w e t (m o is t ) e n o u g h , i t d ie s . H y p o th e r m ia  

a lo n e , a s  w e ll a s  d e h y d r a t io n  a lo n e , c a n  b r in g  o n  d e a th . T h e  tw o  to g e th e r  c a n  

b r in g  o n  d e a th  a ll th e  m o r e  q u ic k ly  a n d  c e r ta in ly . S im ila r ly , w h e n  th e  h o t  

a n d  th e  w e t  o v e r c o m e  th e  c o ld  a n d  th e  d r y , d e a th  o c c u r s . L ife  n e e d s  th e  c o ld  

a n d  th e  d r y . S o  th a t  w h e n  a  l iv in g  th in g  is  n o t c o ld  e n o u g h , i .e . , w h e n  i t is  

to o  h o t ; o r w h e n  i t is n o t d r y  e n o u g h , i .e . , w h e n  i t is to o  w e t , i t d ie s . 

H y p e r th e r m ia  ( e .g . , h ig h  f e v e r ) a lo n e , a s  w e ll a s  h y p e r h y d r a tio n  ( to o  m u c h  

w a te r ) a lo n e , c a n  b r in g  o n  d e a th . A n d  th e  tw o  to g e th e r  c a n  b r in g  o n  d e a th  a ll 

th e  m o r e  q u ic k ly  a n d  c e r ta in ly .

F u r th e r m o r e , th e  e le m e n ts  a r e  in tr in s ic a l ly , a n d  s o  n e c e s s a r ily , c o r r u p tib le , . 

b e c a u s e  th e y  a r e  c o m p o s e d  o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m . I t fo llo w s ,  

th e r e fo r e , th a t m ix e d  b o d ie s  to o , i .e . , b o d ie s  c o m p o s e d  o f th e  e le m e n ts , a r e  

in tr in s ic a l ly , a n d  s o  n e c e s s a r i ly , c o r r u p t ib le . F o r , a s A q u in a s p u ts i t : . . .  

c o r r u p t is c o m p o n e n t ib u s , c o r r u m p itu r  c o m p o s itu m  . .  . (In I! Sent., d .1 6 , q .l,  

a .l  a d  3 ) .

A g a in , i t  is  n e c e s s a r y  fo r  a  h u m a n  b e in g , in d e e d  fo r  a n y  l iv in g  th in g , to  d ie , 

b e c a u s e m a tte r is in  p o te n c y  to  a n o th e r  fo r m : . . . h o m in i . . . c o n v e n it  
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n e c e s s ita s  m o r ie n d i , e x  h o c  s c i lic e t q u o d  m a te r ia  e s t in  p o te n t ia  a d  a lia m  

fo r m a m  . . . (De Malo, q .5 , a .5 , a d  1 3 ) . A n d  m a tte r  is  in  p o te n c y  to  o th e r  

fo r m s , p r e c is e ly  b e c a u s e  i t  is  f ir s t  in  p o te n c y  to  th e  fo r m s  o f  th e  e le m e n ts , i .e . , 

th e  c o n tr a r ie s ,  w h ic h  c o m p o s e  th e  b o d y  o f  a  l iv in g  th in g .

M o r e o v e r , w h e n  o n e  e le m e n t  o v e r p o w e r s  a n o th e r  w ith  i t s  d is t in g u is h in g  

q u a lity  o r  p r o p e r ty , w h a t fo l lo w s  is th e  c o r r u p t io n  o f th e  o v e r p o w e r e d  o n e  

a n d  th e g e n e r a t io n  a n d /o r  a u g m e n t o f th e  o v e r p o w e r in g  o n e . I t is o n ly  

w h e n  th e  p o w e r s  o f th e  e le m e n ts h a v e  b e e n  r e n d e r e d , a n d  c o n tin u e  to  b e , 

m o r e o r  le s s e q u a l to  o n e a n o th e r  (w h e n  th e y  m o r e o r le s s b a la n c e  o n e  

a n o th e r , o r  a r e  m o r e  o r  le s s  in  a  s ta te  o f  e q u il ib r iu m ) th a t th e r e  c o m e s  to  b e , 

a n d  c o n t in u e s  to  b e , a  m ix e d  b o d y , e ith e r  a  l iv in g  o n e  o r  a  n o n - l iv in g  o n e .

S o m e o n e  m ig h t s a y  th a t b e in g  c o m p o s e d  o f e le m e n ts  d o e s n o t m a k e  

c o r r u p tio n  (w h ic h  is  d e a th  fo r  a  l iv in g  th in g )  n e c e s s a r y , b u t  o n ly  p o ss ib le . I t 

is  q u ite  c le a r  th a t  w h a t  is  c o m p o s e d  c a n  fa ll a p a r t . B u t  m u st  i t  fa l l a p a r t? I f 

s o m e th in g  m u st , i t  c a n . B u t, is  i t  t r u e  th a t  i f  s o m e th in g  c a n , i t  m u s t? —  B y  

w a y  o f r e sp o n s e , o n e  m u s t n o te th a t th e n e c e s s ity  o f d e a th , a c c o r d in g  to  

A q u in a s , d e r iv e s " fr o m  th e  d is p o s it io n  o f th e  c o m p o s in g  c o n tr a r ie s ." N o t  

s im p ly  f r o m  th e  fa c t th a t th e r e  is  a  c o m p o s it io n , n o r  e v e n  f r o m  th e  fa c t th a t  

th e  c o m p o s it io n  is  o u t  o f  c o n tr a r ie s  ( e le m e n ts ) . R a th e r , f r o m  th e  d is p o s it io n  

( e x  d is p o s it io n e ) o f th e  c o m p o s in g  c o n tr a r y  e le m e n ts . A n d  " d is p o s it io n "  

m e a n s a t e n d e n c y  o r  in c lin a t io n  to  a c t o r  b e h a v e  in  a  c e r ta in  w a y  u n d e r  

c e r ta in  c o n d it io n s . U n d e r  c e r ta in  c o n d it io n s , th e  h e a t o f  f ir e  c a n  o v e r c o m e  

th e  c o ld  o f  e a r th ; a n d  w h e n  i t d o e s , d e a th  o c c u r s . O r  th e  d r y n e s s  o f  a ir  c a n  

o v e r c o m e  th e  w e tn e s s  o f  w a te r ; a n d  w h e n  i t d o e s , d e a th  o c c u r s . T h u s  th e  

n a tu r e  o r  e s s e n c e  o f  a  l iv in g  m ix e d  b o d y , in a s m u c h  a s i t is c o m p o s e d  o f  

e le m e n ts ,  is  s u c h  th a t  i t  is  n e c e s sa r i ly  c o r r u p tib le , n e c e ss a r i ly  c a p a b le  o f  d e a th . 

A n d  u n d e r  c e r ta in  c o n d it io n s ,  i t  d o e s  c o r r u p t , i t  d o e s  d ie . T h u s , to  s p e a k  o f  

th e  n e c e s s ity  o f  d e a th , . . .  n e c e s s ita s  m o r tis  . . . , is  to  s p e a k  o f  th e  n e c e s s ity  o f  

th e  p o s s ib i li ty  o f  d e a th , a n d  n o t  o f  th e  a c tu a l fa c t  o f  d e a th . A q u in a s  p u ts  i t 

d e a r ly  a n d  e x p lic it ly  fo r  th e  c a r e fu l r e a d e r : . . .  s ic u t  d ic im u s  a n im a l n e c e s s e  

e s s e  c o r r u p t ib i le [n o t ic e : n e c e s sa r i ly  c o r r u p tib le ] , q u ia  h o c  c o n s e q u itu r  e iu s  
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m a te r ia m  in q u a n tu m  e x  c o n tr a r i is  c o m p o n itu r  . . . (In V Metaph., I c c t . 6 , n . 

8 3 3 ) .

A g a in , s o m e o n e  m ig h t  a s k  w h y  A q u in a s  s a y s  h e r e  th a t a b so lu te  n e c e s s ity  

h a s  n o  im p e d im e n t . E lse w h e r e  h e  o b s e r v e s  th a t  a n  e f fe c t  fo llo w s  n e c e s s a r i ly  

b e c a u s e  i ts  c a u s e  h a s  p r e c e d e d , u n le s s  th e r e  is  a n  im p e d im e n t : . . .  n e c e s s e  

e s t ,. .  . c a u s a  p o s ita , s e q u i e f fe c tu m , n is i s it im p e d im e n tu m  . .  . (In VI 

Metaph., le c t . 3 , n . 1 1 9 3 ) . — B y  w a y  o f  r e s p o n s e , o n e  m u st  n o te  th a t th e r e  is  

n o  p o ss ib il i ty  o f  a n  im p e d im e n t  to  th e  n e c e s s ity  o f  th e  p o s s ib i li ty  o f  d e a th  fo r  

a  l iv in g  m ix e d  b o d y  o n c e  c o n s titu te d  in  b e in g , fo r  s u c h  a  b o d y  h a s  s u c h  a  

n e c e s s ity  b y  i t s v e r y  e s s e n c e , in a sm u c h  a s  i t is  c o m p o s e d  o u t o f c o n tr a r ie s  

( e le m e n ts ) . A n d  i ts  b e in g  c o m p o s e d  o u t  o f  c o n tr a r ie s  is  th e  c a u s a  p o s ita . B u t 

th e r e  is th e  p o s s ib i liy  o f  a n  im p e d im e n t  to  th e  a c tu a l d e a th , a t s o m e  g iv e n  

l im e , o f  a  l iv in g  m ix e d  b o d y , in a sm u c h  a s th e r e  a r e  a n y  n u m b e r  o f a g e n t  

c a u s e s  in  th e  p h y s ic a l w o r ld  w h ic h  c a n  a t  a  g iv e n  t im e  p r e v e n t  i ts  d e a th : . . .  

u n d e . . . [ e t ia m  c a u s is ] p o s it is , a d h u c p o te s t im p e d ir i e f fe c tu s , p r o p te r  

o c c u r s u m  . .  a g e n t is  . . . . (In VI Metaph., le c t . 3 , n . 1 1 9 1 ) .

T h r e e  o f  th e  c a u s e s —  fo r m , e n d , a g e n t ~  c a n  c o in c id e  w ith  o n e  a n o th e r ; th e  
fo u r th ,  i .e . , m a tte r , c a n n o t  c o in c id e  w ith  a n y  o f  th e  o th e r  th r e e

2 5 .  E t e s t  s c ie n d u m  q u o d  t r e s  c a u s a e  p o s s u n t  in c id e r e  in  u n u m , 
s c i lic e t  fo r m a , f in is  e t  e f f ic ie n s , s ic u t  p a te t  in  g e n e r a t io n e  ig n is . 
I g n is e n im  g e n e r a t ig n e m , e r g o ig n is e s t c a u s a e f f ic ie n s  
in q u a n tu m  g e n e r a t ; e t i t e r u m  ig n is  e s t fo r m a  in q u a n tu m  fa c it  
e s s e  a c tu  q u o d  p r iu s  e r a t  p o te n t ia ;  e t  i te r u m  e s t  f in is  in q u a n tu m  
e s t in te n tu s a b  a g e n te , e t in q u a n tu m  t e r m in a tu r  a d  ip s u m  
o p e r a t io  a g e n tis .

S e d  d u p le x  e s t f in is , s c il ic e t  f in is  g e n e r a t io n is e t  f in is  r e i 
g e n e r a ta e , s ic u t  p a te t  in  g e n e r a t io n e  c u lte ll i;  fo r m a  e n im  c u lte l li 
e s t  f in is  g e n e r a t io n is , s e d  in c id e r e  q u o d  e s t  o p e r a t io  c u lte ll i,  e s t  
f in is  ip s iu s  g e n e r a t i , s c il ic e t  c u lte ll i.

F in is  a u te m  g e n e r a t io n is  c o in c id it  c u m  d u a b u s  d ic t is  c a u s is  
a liq u a n d o , s c il ic e t  q u a n d o  f it  g e n e r a t io  a  s im il i in  s p e c ie ; s ic u t  
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h o m o  g e n e r a t h o m in e m , e t o liv a  o liv a m , q u o d  n o n  p o te s t  
in te l le g i d e  f in e  r e i g e n e r a ta e . S c ie n d u m  ta m e n  e s t  q u o d  f in is  
in c id it c u m  fo r m a  in  id e m  n u m e r o , q u ia  i l lu d  id e m  n u m e r o  
q u o d  e s t fo r m a g e n e r a t i , e s t f in is g e n e r a t io n is . S e d  c u m  
e f f ic ie n te  n o n  in c id it in  id e m  n u m e r o , s e d  in  id e m  s p e c ie .  
I m p o s s ib i le  e n im  e s t  u t  fa c ie n s  e t  fa c tu m  s in t  id e m  n u m e r o , s e d  
p o ss u n t  e s se  id e m  s p e c ie ; u t q u a n d o  h o m o  g e n e r a t  h o m in e m ,  
h o m o  g e n e r a n s e t g e n e r a tu s s u n t d iv e r s i n u m e r o , s e d  id e m  
s p e c ie .

M a te r ia  a u te m  n o n  c o in c id it c u m  a li is , q u ia  m a te r ia  e x  e o  
q u o d  e s t e n s  in  p o te n tia , h a b e t r a t io n e m  im p e r fe c t i; s e d  a lia e  
c a u s a e , c u m  s in t a c tu , h a b e n t r a t io n e m  p e r fe c t i; p e r fe c tu m  
a u te m  e t  im p e r fe c tu m  n o n  c o in d d u n t  in  id e m .

I t  s h o u ld  b e  u n d e r s to o d  th a t  th r e e  o f  th e  c a u s e s —  n a m e ly  th e  
fo r m , th e  e n d , a n d  th e  e f f ic ie n t  c a u s e —  c a n  c o in c id e  in  a  th in g  
in  s o m e  w a y  o n e , a s  is  c le a r  in  th e  g e n e r a t io n  o f  f ir e . F o r  f ir e  
g e n e r a te s  f ir e . A n d  s o , f ir e  is th e e f f ic ie n t c a u s e , in s o fa r a s  
i t  g e n e r a te s . F ir e  is  a ls o  th e  fo r m , in s o fa r  a s  i t  m a k e s  th a t  w h ic h  
w a s  fo r m e r ly  in  p o te n c y  to  b e  in  a c t I t  is  a ls o  th e  e n d , in s o fa r  a s  
i t is  in te n d e d  b y  th e  a g e n t , a n d  in s o fa r  a s  th e  o p e r a t io n  o f  th e  
a g e n t  t e r m in a te s in  i t

B u t  th e r e  a r e  tw o  s o r t s  o f  e n d ,  n a m e ly  th e  e n d  o f  g e n e r a t io n ,  
a n d  th e  e n d  o f  th e  g e n e r a te d  th in g , a s  is  c le a r  in  th e  g e n e r a t io n  
o f a  k n ife . F o r  th e  fo r m  o f  th e  k n ife  is  th e  e n d  o f  g e n e r a t io n ;  b u t  
c u t t in g ,  w h ic h  is  w h a t  th e  k n ife  d o e s , is  th e  e n d  o f  th e  g e n e r a te d  
th in g , n a m e ly  o f  th e  k n ife .

A t  t im e s  th e  e n d  o f  g e n e r a tio n  c o in c id e s  w ith  th e  o th e r  tw o  
m e n t io n e d  c a u se s [n a m e ly  th e  fo r m  a n d  th e  e f f ic ie n t  c a u s e ] . 
T h is  h a p p e n s  w h e n  g e n e r a t io n  ta k e s  p la c e  f r o m  a  th in g  w h ic h  is  
a lik e  in  s p e c ie s ;  a s  w h e n  a  m a n  g e n e r a te s  a  m a n , a n d  a n  o liv e  
t r e e  a n  o liv e  t r e e . B u t  th is  c a n n o t  b e  th e  c a s e  w ith  r e sp e c t  to  th e  
e n d o f th e g e n e r a te d th in g . I t s h o u ld b e u n d e r s to o d ,  
n o n e th e le s s , th a t th e  e n d  [o f g e n e r a t io n ] c o in c id e s w ith  th e  
fo r m , in  a  th in g  o n e  in  n u m b e r , b e c a u s e  th e  n u m e r ic a l ly  o n e  
th in g  w h ic h  is th e  fo r m  o f  th e  g e n e r a te d  th in g  is th e  e n d  o f  
g e n e r a t io n . B u t th e  e n d  [o f  g e n e r a t io n ]  d o e s  n o t  c o in c id e  w ith  
th e  e f f ic ie n t c a u s e  in  a  th in g  th e  s a m e  in  n u m b e r ; r a th e r  in  a  
th in g  th e  s a m e  in  s p e c ie s . F o r  i t  is  im p o ss ib le  fo r  th e  m a k e r  a n d  
th e  th in g  m a d e  to  b e  th e  s a m e  in  n u m b e r , b u t th e y  c a n  b e  th e  
s a m e  in  s p e c ie s . W h e n  a  m a n  g e n e r a te s  a  m a n , fo r  e x a m p le , th e  
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m a n  g e n e r a tin g  a n d  th e  m a n  g e n e r a te d  a r e  d iv e r s e  in  n u m b e r ,  
b u t  th e  s a m e  in  s p e c ie s .

M a tte r , h o w e v e r , d o e s  n o t  c o in c id e  w ith  th e  o th e r s ;  b e c a u s e  
m a tte r , b y  th e  fa c t  th a t  i t  is  a  b e in g  in  p o te n c y , h a s  th e  n a tu r e  o f  
s o m e th in g  im p e r fe c t ,  w h e r e a s  th e  o th e r  c a u s e s , s in c e  th e y  a r e  in  
a c t , h a v e  th e  n a tu r e  o f  s o m e th in g  p e r fe c t . T h e  p e r fe c t  a n d  th e  
im p e r fe c t  d o  n o t  c o in c id e  in  a  s a m e  th in g .

I n  2 5 ., A q u in a s  p o in ts  o u t th a t  s o m e th in g  o n e  a n d  th e  s a m e (o n e  a n d  

th e  s a m e , in  s o m e  s e n s e  o r  o th e r ) c a n  b e  th e  a g e n t  a n d  th e  e n d  a n d  th e  fo r m  

- a ll th r e e . H e  b e g in s w ith  th e  e x a m p le  o f th e  g e n e r a t io n  o f f ir e . F ir e  

g e n e r a te s f ir e . A n d  s o , a s g e n e r a t in g , f ir e  is th e  e f f ic ie n t c a u s e . A n d  a s  

g e n e r a te d , f ir e  is b o th  th e fo r m  a n d  th e  e n d . I n a s m u c h , a s g e n e r a te d , i t 

m a k e s  w h a t c a n  b e  o n  f ir e , i .e . , s o m e  c o m b u s t ib le  m a te r ia l , to  b e  a c tu a lly  o n  

f ir e , i t  is  th e  fo r m . I n a s m u c h , a s  g e n e r a te d , i t  is  a ls o  w h a t  is  in te n d e d  b y  th e  

a g e n t , a n d  is  th a t  in  w h ic h  th e  w o r k  o f  th e  a g e n t  is  t e r m in a te d , i t  is  th e  e n d .

H a v in g  g iv e n  th e  e x a m p le  o f  f ir e , A q u in a s  n o te s  n e x t th a t th e r e  a r e  tw o  

k in d s o f  e n d : 1 ) th e  e n d  o f  th e  p r o c e s s  o f  g e n e r a t io n , a n d 2 ) th e  e n d  o f  th e  

th in g  w h ic h  h a s  b e e n  g e n e r a te d . T o  c la r ify , h e  u s e s  th e  p r o d u c t io n  o f  a  k n ife  

a s  a n  e x a m p le . T h e  fo r m  o f  th e  k n ife  is  th e  e n d  o f  th e  p r o c e s s  o f  g e n e r a t io n , 

ie . , o f  th e  p r o c e s s  o f  th e  p r o d u c t io n  o f  th e  k n ife ;  w h e r e a s  c u t t in g  is  th e  e n d  o f  

d ie  th in g  g e n e r a te d , i .e . , o f  th e  k n ife  i t s e lf . H e  m a k e s  th is  d is t in c t io n  in  o r d e r  

to b e  a b le  to  p o in t o u t th a t w h e n  s o m e th in g  th e  s a m e  is th e  a g e n t a n d  th e  

fo r m  a n d  e n d , a ll th r e e ; i t  is  th e  e n d  in  th e  s e n s e  o f  th e  e n d  o f  th e  p r o c e ss  o f  

g e n e r a t io n , a n d  o n ly  w h e n  l ik e  is  g e n e r a te d  b y  l ik e , a s  m a n  b y  m a n , o r  a n  

o liv e  t r e e  b y  a n  o liv e  t r e e , o r  f ir e  b y  f ir e . T h is  c a n n o t  h a p p e n  w h e n  l ik e  is  n o t  

g e n e r a te d  b y  l ik e , a s  in  th e  c a s e  o f  a  k n ife  b y  th e  k n ife  m a k e r . C le a r ly , th e  e n d  

o f  th e  p r o c e s s  o f  g e n e r a t io n , e .g . , th e  fo r m  w h ic h  is  th e  s h a r p n e s s  o f  th e  b la d e  

o f th e  k n ife , c a n n o t in  a n y  w a y b e  th e  s a m e  a s th e k n ife  m a k e r  h im s e lf . 

N e ith e r  c a n  th is  h a p p e n  w h e n  th e  e n d  is  th e  e n d  o f  th e  g e n e r a te d  th in g . T h e  

c u t t in g  to  b e  d o n e  b y  th e  k n ife , fo r  e x a m p le , c a n n o t  in  a n y  w a y  b e  th e  s a m e  a s  

th e  k n ife  m a k e r  h im s e lf .

7 3



M o r e o v e r , c o n tin u e s A q u in a s , th e e n d  o f g e n e r a t io n  is th e  s a m e  in  

n u m b e r  a s th e  fo r m , i .e . , th e  v e r y  th in g  w h ic h  is th e  fo r m  o f th e  g e n e r a te d  

th in g  is th e  s a m e , n u m e r ic a l ly  th e  s a m e , a s  th e  e n d  o f  g e n e r a t io n . B u t, th e  

e n d  o f  g e n e r a t io n  is  n o t th e  s a m e , n o t  n u m e r ic a lly  th e  s a m e , a s  th e  e f f ic ie n t  

c a u s e . I n d e e d , th is is n o t p o s s ib le ; th e m a k e r , fo r e x a m p le , c a n n o t b e  

n u m e r ic a l ly  id e n t ic a l w ith  th e  th in g  m a d e . T h e y  c a n , h o w e v e r , b e  id e n t ic a l 

in  s p e c ie s , a s  w h e n  a  m a n  g e n e r a te s  a  m a n . T h e  m a n  g e n e r a t in g  a n d  th e  m a n  

g e n e r a te d  a r e d iv e r s e in  n u m b e r , e m p h a s iz e s A q u in a s , b u t th e s a m e in  

s p e c ie s .

L a s t ly , c o n c lu d e s  A q u in a s , m a tte r  c a n n o t  c o in c id e  w ith  a n y  o f th e  o th e r  

th r e e  c a u s e s , s im p ly  b e c a u s e  m a tte r  h a s  th e  n a tu r e  o f  s o m e th in g  im p e r fe c t ;  i t 

is  a  b e in g  in  p o te n c y . T h e  a g e n t , th e  fo r m , a n d  th e  e n d , b y  w a y  o f  d if fe r e n c e , 

a r e  b e in g s  in  a c t , a n d  s o  h a v e  th e  n a tu r e  o f  s o m e th in g  p e r fe c t . I t  is  im p o s s ib le  

fo r  th e  p e r fe c t  a n d  th e  im p e r fe c t  to  c o in c id e  s o  a s  to  b e  a  s a m e  th in g . O r , o n e  

a n d  th e  s a m e  th in g  c a n n o t  b e  b o th  p e r fe c t a n d  im p e r fe c t in  th e  s a m e  r e s p e c t . 

O r , th a t w h ic h  c a n  b e , c a n n o t b e  th a t w h ic h  is ; ju s t a s th a t w h ic h  is n o t , 

c a n n o t  b e  th a t  w h ic h  is .
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C h a p te r  f iv e

D iv is io n s  w ith in  e a c h  o f  th e  fo u r  c a u s e s

I n  c h a p te r  f iv e , S t . T h o m a s  p o in t s  o u t,  a n d  m a k e s  c le a r , a  n u m b e r  o f  w a y s  

in  w h ic h  e a c h  o f  th e  fo u r  k in d s  o f  c a u se —  e f f ic ie n t , m a te r ia l , fo r m a l, f in a l ~  

c a n  b e  d iv id e d . A  c a u s e c a n b e  a  c a u s e  in  a  p r io r  s e n s e  o r  in  a  p o s te r io r  

s e n s e ; a  c a u s e c a n b e r e m o te o r p r o x im a te , per se o r  per accidens, s im p le  

o r  c o m p o s ite , a c tu a l o r  p o te n tia l , u n iv e r s a l o r  s in g u la r . H is  c o m m e n ts a r e  

a im e d  a t  m a k in g  c le a r  h o w  e ffe c ts  c a n  b e  a c c e p ta b ly  e x p la in e d  b y  th e ir  c a u s e s . 

T h a t  is , n o t  ju s t  a n y  c a u s e  c a n  b e  u s e d  to  e x p la in  a n  e f fe c t;  a  c a u se  o u g h t to  b e  

p r o p o r t io n e d  to  i t s  e f fe c t . F o r  e x a m p le , a c tu a l e f fe c t s  a r e  to  b e  e x p la in e d  b y  

a c tu a l  c a u se s , u n iv e r s a l e ffe c ts  b y  u n iv e r s a l c a u s e s , s in g u la r  e f fe c t s  b y  s in g u la r  

c a u s e s . A b o v e a ll, e v e r y  e x p la n a to r y  a t te m p t s h o u ld  s e e k  th e  f ir s t  c a u se -

. .  s e m p e r  d e b e m u s  r e d u c e r e  q u a e s t io n e m  a d  p r im a m  c a u s a m  . . A n  

e x p la n a tio n w h ic h  d o e s n o t in c lu d e th e f ir s t c a u s e is n o t a c o m p le te  

e x p la n a t io n ; fo r  o n e  m u s t  s t il l a s k : W h y ? T h is  is  s o  b e c a u s e  a  c a u s e  w h ic h  is  

n o t  a  f ir s t  c a u s e  is  a ls o  a n  e f fe c t , a n d  a s  a n  e f fe c t , n e e d s  to  b e  e x p la in e d .

P r io r  c a u s e s  a n d  p o s te r io r  c a u se s

2 6 .  V is o  ig itu r  q u o d  s u n t q u a tu o r  c a u s a e , s c il ic e t e f f ic ie n s ,  
m a te r ia lis , fo r m a lis e t f in a l is , s c ie n d u m  e s t q u o d  q u a e lib e t  
is ta r u m  c a u sa r u m  d iv id itu r  m u lt is  m o d is . D ic itu r  e n im  a liq u id  
c a u s a  p e r  p r iu s  e t  a liq u id  p e r  p o s te r iu s ,  s ic u t d ic im u s  q u o d  a r s  e t  
m e d ic u s  s u n t  c a u s a  s a n ita t is ,  s e d  a r s  e s t  c a u sa  p e r  p r iu s ,  m e d ic u s  
p e r  p o s te r iu s ; e t  s im ili t e r  in  c a u s a  fo r m a li e t  in  a li is  c a u s is . E t 
n o ta  q u o d  s e m p e r  d e b e m u s r e d u c e r e  q u a e s t io n e m  a d  p r im a m  
c a u s a m , u t s i q u a e r a tu r : q u a r e  is te  e s t  s a n u s ? r e s p o n d e n d u m  
e s t : q u ia  m e d ic u s  s a n a v it ; e t i t e r u m : q u a r e  m e d ic u s  s a n a v it?  
p r o p te r  a r te m  s a n a n d i q u a m  h a b e t .

H a v in g  s e e n  th e r e fo r e th a t th e r e a r e fo u r c a u s e s , n a m e ly  
e f f ic ie n t , m a te r ia l, fo r m a l a n d f in a l , i t  s h o u ld  b e  u n d e r s to o d  
th a t e a c h  o f  th e s e  c a u s e s  is  d iv id e d  in  m a n y  w a y s . F o r  s o m e  
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th in g s a r e  c a l le d  c a u se s  in  a  p r io r  s e n s e , o th e r s in  a  p o s te r io r  
s e n s e . W e  s a y , fo r  e x a m p le , th a t a r t  a n d  th e  m e d ic a l d o c to r  a r e  
c a u se s  o f  h e a lth ; b u t  a r t  in  a  p r io r  s e n s e ,  a n d  th e  m e d ic a l d o c to r  
in  a  p o s te r io r  s e n s e . A n d  s im ila r ly  w ith  r e s p e c t  to  th e  fo r m a l 
c a u s e , a n d  th e  o th e r  c a u s e s . N o te , to o , th a t  w e  s h o u ld  a lw a y s  
ta k e  a  q u e s t io n  a ll  th e  w a y  b a c k  to  th e  f ir s t  c a u se . I f  i t  b e  a s k e d , 
fo r  e x a m p le ,  " W h y  is  th is  p e r s o n  h e a lth y  " ? o n e  s h o u ld  a n s w e r ,  
" B e c a u s e  th e  m e d ic a l d o c to r  h a s  r e s to r e d  h im  to  h e a lth .” A n d , 
a s k in g  fu r th e r , " W h y  d id  th e  m e d ic a l d o c to r  r e s to r e  h im  to  
h e a lth ? "  o n e  w o u ld  a n s w e r ,  " B e c a u s e  o f  th e  a r t  o f  h e a lin g  w h ic h  
h e  h a s ."

A q u in a s  b e g in s  2 6 . b y  o b s e r v in g  th a t e a c h  o f th e  fo u r  c a u s e s c a n  b e  

d iv id e d  in  a  n u m b e r  o f  w a y s . H a v in g  m a d e  th a t  o b s e r v a t io n , h e  p o in t s  o u t  a  

f ir s t  d iv is io n , th a t  in to  c a u s e s  in  a  p r io r  s e n s e  a n d  c a u s e s  in  a  p o s te r io r  s e n s e . 

T h e n  h e  u s e s th e  e f f ic ie n t c a u s e  a s a n  e x a m p le . B o th  a r t a n d  th e  m e d ic a l 

d o c to r  a r e  e f f ic ie n t c a u s e s  o f  h e a lth ; b u t th e  m e d ic a l d o c to r  in  a  p o s te r io r  

s e n s e , h e  n o te s , a n d  a r t in  a  p r io r  s e n s e . * A q u in a s  d o e s n o t m a k e  e x p lic it , 

h o w e v e r , th e  s e n s e  o f  " p r io r "  a n d  " p o s te r io r "  w h ic h  h e  h a s  in  m in d . D o e s  h e  

m e a n  p r io r  a n d  p o s te r io r  in  t im e ?  in  p o w e r ?  in  u n iv e r s a li ty ? I n  s o m e  o th e r  

s e n se ? I n  w h a t  s e n s e  o f  " p r io r "  is  th e  a r t  o f  h e a lin g , w h ic h  th e  m e d ic a l d o c to r  

h a s , a  c a u s e  w h ic h  is  p r io r  to  th e  m e d ic a l d o c to r  h im s e lf? I t  w o u ld  s e e m  th a t 

th e r e  is  n o  p r io r ity  h e r e , s in c e  th e  m e d ic a l d o c to r  is  a  m e d ic a l d o c to r  p r e c is e ly  

b y  r e a s o n  o f  th e  a r t  o f  h e a lin g  w h ic h  is  in  h im . M o r e o v e r , a s  in  h im , th e  a r t  

o f  h e a lin g  s e e m s  to  b e  a  fo r m a l c a u s e  r a th e r  th a n  a n  e f f ic ie n t c a u s e . B u t, i f  i t 

is  a n  e f f ic ie n t  c a u s e , th e n  i t  is  s o m e th in g  in  th e  m e d ic a l d o c to r , i .e . , th a t  in  th e  

m e d ic a l d o c to r  b y  w h ic h  h e  c a n  p e r fo r m  a s  a  m e d ic a l d o c to r ; a n d  s o , a g a in , 

n o t p r io r  to  h im .

R e m o te  c a u s e s  a n d  p r o x im a te  c a u s e s : th e  s a m e  a s  p r io r  c a u s e s  a n d  p o s te r io r  
c a u s e s , r e s p e c t iv e ly

2 7 .  S c ie n d u m  e s t e t ia m  q u o d  id e m  e s t  d ic tu  c a u s a  p r o p in q u a  
q u o d  c a u s a  p o s te r io r , e t c a u s a  r e m o ta  q u o d  c a u sa  p r io r . U n d e  
is ta  d u a e  d iv is io n e s : c a u s a r u m  a lia  p e r  p r iu s , a lia  p e r  p o s te r iu s ,
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e t  c a u s a r u m  a lia  r e m o ta , a lia  p r o p in q u a , id e m  s ig n if ic a n t . H o c  
a u te m  o b s e r v a n d u m  e s t q u o d  s e m p e r  i l lu d  q u o d  u n iv e r s a liu s  
e s t , c a u s a r e m o ta d ic itu r ; q u o d a u te m  s p e c ia l iu s , c a u s a  
p r o p in q u a ; s ic u t d ic im u s  q u o d  fo r m a  h o m in is  p r o p in q u a  e s t  
s u a  d e f in it io , s c il ic e t  a n im a l r a t io n a le  m o r ta le ;  s e d  a n im a l e s t  
m a g is r e m o ta  e t i te r u m  s u b s ta n tia  r e m o t io r . O m n ia  e n im  
s u p e r io r a  s u n t fo r m a e  in fe r io r u m . E t s im il it e r  m a te r ia  id o l i 
p r o p in q u a e s t c u p r u m , s e d  r e m o ta  e s t m e ta llu m , e t i te r u m  
r e m o t io r  c o r p u s .

I t  s h o u ld  b e  u n d e r s to o d  th a t  to  s p e a k  o f  a  p r o x im a te  c a u se  is  th e  
s a m e  a s  to  s p e a k  o f  a  p o s te r io r  c a u s e , a n d  o f  a  r e m o te  c a u s e  th e  
s a m e  a s  o f a  p r io r  c a u s e . W h e n c e  th e se  tw o  d iv is io n s : s o m e  
c a u s e s a r e p r io r , o th e r s p o s te r io r ; s o m e  c a u s e s a r e r e m o te , 
o th e r s  p r o x im a te , c o m e  to  th e  s a m e  th in g . M o r e o v e r , i t  s h o u ld  
b e  o b s e r v e d  th a t th e  c a u s e  w h ic h  is  m o r e  u n iv e r s a l is a lw a y s  
c a l le d th e r e m o te c a u s e , w h e r e a s th e o n e w h ic h  is m o r e  
p a r t ic u la r , th e p r o x im a te c a u se ; a s w h e n  w e  s a y  th a t th e  
p r o x im a te  fo r m  o f  m a n  is  h is  d e f in it io n , n a m e ly  r a t io n a l m o r ta l 
a n im a l; w h e r e a s a n im a l is m o r e  r e m o te , a n d  s u b s ta n c e  m o r e  
r e m o te  s t il l. F o r  a ll th e  s u p e r io r s a r e  fo r m s o f th e  in fe r io r s . 
S im ila r ly , th e  p r o x im a te  m a tte r  o f  a  s ta tu e  is  b r o n z e , w h e r e a s  a  
r e m o te  m a tte r  is  m e ta l, a n d  a  m o r e  r e m o te  m a tte r  s t i ll  is  b o d y .

I n  2 7 ., A q u in a s m o v e s  o n  to  a  s e c o n d  d iv is io n , th a t in to  r e m o te  c a u s e s  

a n d  p r o x im a te  c a u s e s . H e b e g in s b y p o in t in g o u t th a t p r o x im a te c a u s e s  

a r e  th e  s a m e  a s  th e  p o s te r io r  c a u s e s  c o n s id e r e d  in  2 6 ., a n d  r e m o te  c a u s e s  th e  

s a m e  a s  th e  p r io r  c a u s e s  o f  2 6 .. A n d  s o , th e  f ir s t  tw o  d iv is io n s  o f  c a u s e  c o m e  

I o  th e  s a m e  th in g .

T h e n  h e  e x p la in s  th a t  th e  c a u s e  w h ic h  is  m o r e  u n iv e r s a l is  a lw a y s  c a l le d  

th e  r e m o te  c a u s e . A n d  h a v in g  a lr e a d y  o b se r v e d  th a t a  r e m o te  c a u s e  is th e  

s a m e  a s a  p r io r  c a u s e , A q u in a s h a s in  e f fe c t  a n s w e r e d  th e  q u e s t io n  r a is e d  

a b o v e  (p . 7 6 ) a b o u t e x a c t ly  w h a t h e  m e a n s  b y  " p r io r "  a n d  " p o s te r io r ." I t is  

d e a r  n o w  th a t h e  m e a n s p r io r  a n d  p o s te r io r  in  u n iv e r s a li ty . H is  e x a m p le s  

c o n f ir m  th is : s u b s ta n c e , in  th e  r e a lm  o f th e  formal c a u s e  (w ith  r e s p e c t to  

m a n ) , is  m o r e  u n iv e r s a l th a n  a n im a l, w h ic h  is  in  tu r n  m o r e  u n iv e r s a l th a n  
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r a t io n a l m o r ta l a n im a l; b o d y , in  th e  r e a lm  o f th e  material c a u s e (w ith  

r e s p e c t to s ta tu e ) , is m o r e u n iv e r sa l th a n  m e ta l , w h ic h  is in  tu r n  m o r e  

u n iv e r s a l th a n  b r o n z e . S im ila r ly , o n e  m ig h t  a d d , o n e  w h o  w o r k s  b y  a n  a r t  

w h ic h  is in  h im  (a r t if e x ) , in  th e  r e a lm  o f th e  efficient c a u s e  (o f h e a lth ) , is  

m o r e  u n iv e r s a l th a n  m e d ic a l d o c to r . W h ic h  s u g g e s t s  th a t A q u in a s  m ig h t  

b e tte r  h a v e  s a id  ‘'a r t ife x "  th a n  " a r s ." A r t if e x —  b u t  n o t  a r s —  is  r e la te d  to  

m e d ic u s  a s  th e  m o r e  u n iv e r s a l (h e n c e , a s  th e  p r io r  o r  th e  m o r e  r e m o te ) to  th e  

m o r e p a r t ic u la r o r le s s u n iv e r sa l (h e n c e , a s th e p o s te r io r o r th e m o r e  

p r o x im a te ) . A  m e d ic u s  is  a  k in d  o f  a r t ife x , b u t  n o t  a  k in d  o f  a r s .1 5

1 5 S e e  P a u s o n , op. cit., fo o tn o te  1 , p p . 9 8 -9 9 .

H a v in g  g iv e n  a r s  a n d  m e d ic u s ,  in  2 6 ., a s  e x a m p le s o f e f f ic ie n t c a u s e s  

r e la te d  a s  th e  p r io r  to  th e  p o s te r io r , A q u in a s  h a d  a d d e d , * *.  . . e t  s im il it e r  in  

c a u s a  fo r m a li e t  in  a li is c a u s is . . ." . I n  2 7 ., h e  g a v e  a n  e x a m p le  o f fo r m a l 

c a u s e s  r e la te d  a s  th e  p r io r  to  th e  p o s te r io r , n a m e ly  s u b s ta n t ia ,  a n im a l, a n d  

a n im a l r a t io n a le  m o r ta le ; a n d  o f  m a te r ia l c a u s e s  s im ila r ly  r e la te d , n a m e ly  

c o r p u s ,  m e ta llu m , a n d  c u p r u m . H e  d id  n o t  g iv e  a n  e x a m p le  o f  f in a l c a u s e s  

s o  r e la te d . F o r  th e  s a k e  o f  a  k in d  o f  c o m p le te n e s s , th e  fo l lo w in g  e x a m p le  

m ig h t b e  a c c e p ta b le , n a m e ly  q u a lita s , d is p o s it io , s a n ita s , m o v in g  f r o m  th e  

p r io r  to  th e  p o s te r io r , a s th e  g o a l o r  f in a l c a u se  o f th e  w o r k  o f  th e  m e d ic a l  

d o c to r . A n d  a s  a n  e x a m p le  o f  fo r m , o r  fo r m a l c a u se , in  th e  s e n s e  o f  fo r m a  

p a r t is , o n e  m ig h t s u g g e s t fo r m a  s u b s ta n t ia l is , a n im a , a n im a r a t io n a lis , 

m o v in g  f r o m  th e  p r io r  to  th e  p o s te r io r , a s  th e  fo r m a l c a u s e  o f  m a n .

S e m p e r  d e b e m u s  r e d u c e r e  q u a e s t io n e m  a d  p r im a m  c a u s a m

I t is n o t w h o lly  c le a r  w h a t A q u in a s m e a n s b y  s a y in g  th a t " w e s h o u ld  

a lw a y s  ta k e  a  q u e s t io n  a ll th e  w a y  b a c k  to  th e  f ir s t  c a u s e "  (p . 6 9 , 2 6 .) ;  th o u g h  i t 

is  c le a r  w h y  o n e  s h o u ld  d o  th is , n a m e ly  to  h a v e  a  c o m p le te  e x p la n a t io n . F o r  

a  c a u se  w h ic h  is  n o t  a  f ir s t  c a u s e  is  a ls o  a n  e f fe c t , a n d  a s  a n  e f fe c t , n e e d s  to  b e  

e x p la in e d  -  a s  w a s  s a id  a b o v e  (p . 6 9 ) .
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O n  f ir s t  r e a d in g , i t  s e e m s  h e  h a s  in  m in d  a  s e r ie s  o f  d if f e r e n t  th in g s , e a c h  o f  

w h ic h  is  b o th  th e  s a m e  k in d  o f  c a u s e  -  e ith e r  e f f ic ie n t , o r  fo r m a l, o r  f in a l, o r  

m a te r ia l , d e p e n d in g  o n  th e  s o r t o f  e x p la n a t io n  b e in g  g iv e n - a n d  is  m o r e  

u n iv e r s a l th a n  i ts  p r e d e c e s so r  in  th e  s c o p e  o f  i t s  c a u s a l p o w e r , s o  th a t th e  f ir s t 

c a u s e is a th in g  w ith  th e m o st u n iv e r s a l p o s s ib le  c a u s a l s c o p e . B u t, a  

c o n s id e r a t io n o f h is e x a m p le s s e e m s to  in d ic a te s o m e th in g  d if fe r e n t . A s  

A q u in a s ' e x a m p le s m o v e  f r o m  th e  p r o x im a te  (p o s te r io r , le s s  u n iv e r s a l) c a u s e  

I o  th e  r e m o te  (p r io r , m o r e  u n iv e r s a l) c a u s e , o n e  s e e s  th a t th e  s e r ie s  is  n o t  a  

s e r ie s  o f  d iff e r e n t  th in g s  a t  a ll,  b u t  r a th e r  th a t  o n e  a n d  th e  s a m e  th in g  is  b e in g  

d e s ig n a te d  a t  d if fe r e n t  le v e ls  o f  u n iv e r s a li ty . B r o n z e , w h ic h  is  th e  p r o x im a te  

m a te r ia l c a u s e  o f  th e  s ta tu e , c a n  b e  c a l le d  m e ta l a n d  b o d y . A n d  i t  is  n o t th e  

c a s e  th a t m e ta l is  th e  m a te r ia l c a u s e  o f  b r o n z e , a n d  b o d y  th e  m a te r ia l c a u s e  o f  

m e ta l, in  th e  s a m e  s e n se  in  w h ic h  b r o n z e  is th e  m a te r ia l c a u s e  o f  th e  s ta tu e . 

R a th e r , b o d y  a n d  m e ta l a n d  b r o n z e —  a ll th r e e —  a r e  th e  o n e  m a te r ia l c a u s e  

o f  th e  s ta tu e . T h e y  a r e  n o t th r e e  d if fe r e n t m a te r ia l c a u se s  in  s e r ie s ; th e y  a r e  

th e  s a m e  m a te r ia l c a u s e , th o u g h  d iff e r e n tly  d e s c r ib e d , i .e . , b o d y  d e s c r ib e s  th e  

m a te r ia l c a u s e  in  a  m o r e  u n iv e r s a l w a y  th a n  m e ta l d o e s , a n d  m e ta l in  tu r n  in  

a  m o r e  u n iv e r s a l w a y  th a n  b r o n z e  d o e s .

T h e  s a m e  th in g  is  th e  c a s e  in  A q u in a s ' e x a m p le  o f  s u b s ta n t ia , a n im a l a n d  

a n im a l r a t io n a le  m o r ta le  a s  th e  fo r m a l c a u se s  ( in  th e  s e n se  o f  fo r m a  to t iu s )  o f  

m a n . T h e  s a m e  th in g  is  a ls o  th e  c a s e  in  th e  e x a m p le  o f  a r t if e x  a n d  m e d ic u s  a s  

th e  e f f ic ie n t c a u se s o f h e a lth ; in  th e  e x a m p le  o f q u a lita s , d is p o s it io , a n d  

s a n ita s a s th e  f in a l c a u s e s o f th e  w o r k  o f th e  m e d ic a l d o c to r ; a n d  in  th e  

e x a m p le  o f  fo r m a  s u b s ta n t ia l is , a n im a , a n d  a n im a  r a t io n a lis  a s  th e  fo r m a l 

c a u s e s  ( in  th e  s e n s e  o f  fo r m a  p a r t is ) o f  m a n . I n  a ll th e s e  e x a m p le s , i t is  q u ite  

c le a r th a t th e u n iv e r s a ls , th e m o r e  a n d  th e  le s s e r  a s w e ll, a r e  p r e  d i  c a b le  

u n iv e r s a ls , i .e . , u n iv e r s a ls in  p r a e d ic a n d o , a n d  n o t  c a u s a l u n iv e r s a ls , i .e . , n o t  

u n iv e r s a ls in  c a u s a n d o . A n d , o n  f ir s t r e a d in g , o n e  w o u ld  h a v e  e x p e c te d  

th e m  to  b e  ju s t th a t , i .e . , u n iv e r s a ls  in  c a u s a n d o .
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I n  w h a t  s e n se , i f  a n y -  o n e  m ig h t  a s k —  d o  m o r e  u n iv e r s a l p r e d ic a b le  

u n iv e r s a ls s e r v e to c o m p le te th e e x p la n a t io n g iv e n  b y le s s u n iv e r s a l 

p r e d ic a b le u n iv e r s a ls ? T h a t is , w h a t is m o r e c o m p le te  a b o u t s a y in g  th a t  

m e ta l is  th e  m a te r ia l c a u s e  o f  th e  s ta tu e  th a n  s a y in g  th a t  b r o n z e  is ; a n d  w h a t  

is m o r e  c o m p le te  s t il l a b o u t s a y in g  th a t b o d y  is th e  m a te r ia l c a u se  o f th e  

s ta tu e  th a n  s a y in g  th a t  m e ta l is ? M e ta l , a s  w a s  s a id  a b o v e , is  n o t th a t  o u t  o f  

w h ic h  b r o n z e  is  m a d e , in  th e  s e n s e  in  w h ic h  th e  s ta tu e  is  m a d e  o u t  o f  b r o n z e . 

N o r  is  b o d y  th a t  o u t  o f  w h ic h  m e ta l is  m a d e , in  th a t  s a m e  s e n s e . R a th e r , th e  

c o n c e p t o f  m e ta l is  a  m a te r ia l c o m p o n e n t  o f  th e  c o n c e p t  o f  b r o n z e , a n d  th e  

c o n c e p t  o f  b o d y  is  a  m a te r ia l c o m p o n e n t  o f  th e  c o n c e p t o f  m e ta l — m a te r ia l 

c o m p o n e n t in th e s e n se o f a c o n c e p t w h ic h is o p e n to , p o te n t ia l to , 

s p e c if ic a t io n  b y  a  d if f e r e n t ia t in g  c o n c e p t T h e  c o n c e p t  o f  b o d y  is  o p e n  to  b e in g  

s p e c if ie d  b y  a  d if fe r e n t ia t in g  c o n c e p t w h ic h , w h e n  a d d e d  to  th e  c o n c e p t o f  

b o d y , p r o v id e s  th e  c o n c e p t  o f  m e ta l . S im ila r ly , th e  c o n c e p t  o f  m e ta l is  o p e n  to  

b e in g  s p e c if ie d  b y  a  d iff e r e n tia t in g  c o n c e p t  w h ic h , w h e n  a d d e d  to  th e  c o n c e p t  

o f  m e ta l, p r o v id e s  th e  c o n c e p t  o f  b r o n z e .

I f o n e  g o e s  th e  o th e r  w a y  n o w , i .e . , f r o m  th e  le s s  u n iv e r s a l to  th e  m o r e  

u n iv e r s a l, b e g in n in g  w ith  th e  q u e s t io n , " W h a t is th e  m a te r ia l c a u s e  o f th e  

s ta tu e ? '*  o n e  w ill b e  a b le  to  s e e  h o w  a  m o r e  u n iv e r s a l p r e d ic a b le  u n iv e r s a l  

c o m p le te s th e  e x p la n a t io n  g iv e n  b y  a  le s s u n iv e r s a l o n e . T h e  c o m p le tio n  

a m o u n ts  to  c la r if ic a t io n ,  b y  w a y  o f  e x p lic it a d d it io n s  o f  s u p e r io r  g e n e r a  a n d  

th e ir  d iff e r e n c e s . H a v in g  a n s w e r e d  th a t b r o n z e  is  th e  m a te r ia l c a u s e  o f  th e  

s ta tu e , o n e th e n  a s k s , " W h a t e x a c t ly  is b r o n z e ? " A n d  o n e a n sw e r s th a t 

b r o n z e  is  a  k in d  o f m e ta l, m e ta l b e in g  a  g e n u s  o f  b r o n z e . T h e n  o n e  a s k s , 

" W h a t is m e ta l? " O n e  a n s w e r s th a t m e ta l is a  k in d  o f b o d y , b o d y  b e in g  

a n o th e r , a n d  m o r e  u n iv e r s a l , g e n u s  o f b r o n z e . T h e n , " W h a t k in d  o f  m e ta l 

is  b r o n z e ? " T h e  a n sw e r  h e r e  w ill p r o v id e  th e  s p e c if ic  d if f e r e n c e  o f  b r o n z e . 

T h e n , " W h a t is a  b o d y ? " T h e a n s w e r , " A  b o d y  is a k in d  o f s u b s ta n c e ,"  

p r o v id e s th e  g e n u s o f b o d y . T h e n , " W h a t k in d  o f  b o d y  is  m e ta l? " T h e  

a n s w e r  h e r e  w ill p r o v id e  th e  s p e c if ic  d if fe r e n c e  o f  m e ta l . —  O n e  c a n  s e e  th a t  
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th e  m o v e m e n t h e r e  is  a  m o v e m e n t u p  th e  T r e e  o f  P o r p h y r y ; a n d  th a t w h e n  

o n e  h a s c o m e  to  th e  to p  o f th e  t r e e , o n e  h a s  a  c o m p le te a n s w e r , i .e . , a n  

e x p lid t ly  c la r if ie d  a n s w e r , to  th e  q u e s t io n , " W h a t is  b r o n z e ? " w h ic h  is  a ls o  a  

c o m p le te  a n s w e r , i .e . , a n  e x p lic it ly  c la r if ie d  a n s w e r , to  th e  q u e s t io n , " W h a t is  

th e  s ta tu e  m a d e  o u t  o f? " o r , " W h a t is  th e  m a te r ia l c a u s e  o f  th e  s ta tu e ? " O n e  

h a s  g iv e n  a n  e x p lic it ly  c la r if ie d  a c c o u n t  o f  th e  n a tu r e  o f  b r o n z e .

N o w , th e r e  is  a n o th e r  w a y  to  a n s w e r  th e q u e s t io n , " W h a t  is  th e  m a te r ia l 

c a u s e  o f  th e  s ta tu e ? " o r , " W h a t is  th e  s ta tu e  m a d e  o u t  o f? " a  w a y  w h ic h  a s k s  

fo r  m a te r ia l c a u se s  o f  m a te r ia l c a u s e s , r a th e r  th a n  a s k in g  fo r  m o r e  u n iv e r s a l 

p r e d ic a b le  u n iv e r sa ls  w h o s e  fu n c t io n  is  to  c la r ify . T h e  m a te r ia l c a u s e  o f  th e  

s ta tu e  is  b r o n z e , o r  th e  s ta tu e  is  m a d e  o u t  o f  b r o n z e . B r o n z e  is  m a d e  o u t o f  

c o p p e r  (C n ) a n d  t in  (S n ) . C o p p e r  ( t in , to o ) is  o n e  o f th e  e le m e n ts , a n d  a n  

a to m  o f  c o p p e r  (o f t in , to o ) is  m a d e  o u t  o f  n e u tr o n s , p r o to n s , a n d  e le c tr o n s . 

A n d  th e s e  in  tu r n  a r e  m a d e  u lt im a te ly  o u t o f  q u a r k s . A n d  h e r e , in  q u a r k s , 

w e  h a v e  c o m e —  a t  le a s t  a s  fa r  a s  o u r  p r e s e n t  k n o w le d g e  ta k e s  u s —  to  th e  

f ir s t  m a te r ia l c o m p o n e n ts  o f  p h y s ic a l th in g s . I f  th e  q u a r k  is , in d e e d , th e  f ir s t 

m a te r ia l c o m p o n e n t , th e  q u e s t io n , " W h a t is  a  q u a r k ? "  w ill b e  a n s w e r e d  b y  

s a y in g  th a t  i t  is  s o m e th in g  m a d e  o u t  o f  p r im e  m a tte r  a n d  a  s u b s ta n tia l fo r m  

o f  a  c e r ta in  s o r t , to  b e  d e sc r ib e d  in  t e r m s  o f  a  r e fe r e n c e  to  w h a t  a  q u a r k  d o e s .

C a u s e s  perse a n d  c a u s e s  per accidens

2 8 . I te m  c a u s a r u m  a lia  e s t  p e r  s e ,  a lia  p e r  a c c id e n s . C a u s a  p e r  s e  
d ic itu r , q u a e  e s t  c a u sa  a lic u iu s  r e i in q u a n tu m  h u iu s m o d i;  s ic u t  
a e d if ic a to r  e s t  c a u s a  d o m u s  e t  l ig n u m  m a te r ia  s c a m n i. C a u s a  
p e r  a c c id e n s d ic itu r  i lla  q u a e  a c c id it c a u s a e  p e r  s e , s ic u t  c u m  
d ic im u s  q u o d  g r a m m a t ic u s  a e d if ic a t . G r a m m a tic u s  e n im  d ic itu r  
c a u sa a e d if ic a t io n is p e r a c c id e n s , n o n e n im  in q u a n tu m  
g r a m m a tic u s , s e d in q u a n tu m  a e d if ic a to r i a c c id it q u o d  s it  
g r a m m a t ic u s . E t  s im il it e r  e s t  in  a li is  c a u s is .

A g a in , s o m e  c a u s e s a r e  c a u s e s  b e c a u s e  o f  th e m s e lv e s  (p e r  s e ) , 
a n d  o th e r s  a r e  c a u s e s  b e c a u s e  o f  s o m e th in g  w h ic h  h a s  h a p p e n e d  
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to  th e m  (p e r  a c c id e n s ) . A  c a u se  is  s a id  to  b e  a  c a u s e  per se w h e n  
i t  p r e c is e ly  a s  s u c h , is  a  c a u s e  o f  s o m e th in g . F o r  e x a m p le , a  
b u ild e r  [p r e c is e ly  a s  s u c h ,  i .e . ,  a s  a  b u ild e r ]  is  th e  c a u s e  o f  a  h o u s e , 
a n d  th e  w o o d  [p r e c is e ly  a s  s u c h , i .e . ,  a s  w o o d ]  is  th e  m a tte r  o f  th e  
b e n c h . A  c a u s e is s a id  to  b e  a  c a u s e  per accidens w h e n  i t  
h a p p e n s  to  b e  c o n jo in e d  to  th a t  w h ic h  is  a  c a u s e  per se, a s  w h e n  
w e  s a y  th a t  th e  g r a m m a r ia n  b u ild s . T h e  g r a m m a r ia n  is  s a id  to  
b e  th e  c a u s e  o f  th e  b u ild in g  per accidens, i .e . , n o t  in a s m u c h  a s  
th e  g r a m m a r ia n  is  a  g r a m m a r ia n , b u t  in a sm u c h  a s  i t  h a p p e n s  to  
th e  b u ild e r  th a t  th e  b u ild e r  is  a  g r a m m a r ia n . A n d  s im ila r ly  fo r  
th e  o th e r  c a u s e s .

I n  2 8 ., A q u in a s  r e f le c ts  b r ie f ly  o n  a  th ir d  d iv is io n  o f  c a u s e s , th a t  in to  

p e r  s e  c a u s e s  a n d  p e r  a c c id e n s  c a u s e s . A  p e r  s e  c a u s e  is  a  c a u s e  s u c h  th a t  i ts  

e f fe c t  d e p e n d s  o n  th a t  c a u s e  ta k e n  p r e c is e ly  a s  s u c h , i .e . , a c c o r d in g  to  w h a t  i t 

is . F o r  e x a m p le , a  b u ild e r  ta k e n  p r e c is e ly  a s  s u c h , th a t  is , a c c o r d in g  to  w h a t  

h e  is , i .e . , a  b u ild e r , is  th e  e f f ic ie n t  c a u s e  o f  th e  h o u se s  h e  b u ild s . A n d  w o o d  

ta k e n  p r e c is e ly  a s s u c h , th a t is , a c c o r d in g  to  w h a t i t is , i .e . , w o o d , is th e  

m a te r ia l c a u s e  o f th e  s ta tu e s  w h ic h  h a v e  b e e n  m a d e  o u t o f  w o o d . A  p e r  

a c c id e n s  c a u se , o n  th e  o th e r  h a n d , is  a  c a u s e  s u c h  th a t w h a t is  s a id  to  b e  i ts  

e f fe c t c a n  b e  s a id  to  d e p e n d  o n  i t , b u t  n o t ta k e n  a s  s u c h — ta k e n  r a th e r  

a c c o r d in g  to  s o m e  c o n jo in e d  c h a r a c te r is t ic  w h ic h  i t  h a p p e n s  to  h a v e , a n d  b y  

r e a s o n  o f  w h ic h  i t  is  th e  p e r  s e  c a u s e  o f  th a t  e f fe c t . F o r  e x a m p le , a  m e d ic a l 

d o c to r  c a n  b e  s a id  to  b e  th e  e f f ic ie n t  c a u se  o f  th e  h o u se s  h e  b u ild s , b u t  th e se  

h o u s e s  d o  n o t d e p e n d  o n  th e  m e d ic a l d o c to r  ta k e n  p r e c is e ly  a s  s u c h , th a t  is , 

a c c o r d in g  to  w h a t  h e  is , i .e . , a  m e d ic a l d o c to r . R a th e r , th e s e  h o u s e s  d e p e n d  o n  

th e  m e d ic a l d o c to r  o n ly , a n d  p r e c is e ly , b e c a u s e  th e  m e d ic a l d o c to r  is a ls o , 

h a p p e n s  to  b e  (a c c id it ) ,  a  b u ild e r . T h is  m a n  is  a  m a n  w ith  a t  le a s t  tw o  s k i lls  o r  

a r t s , th a t o f  a  m e d ic a l d o c to r  a n d  th a t o f  a  b u ild e r . A n d  th e r e  is  n o  r e a s o n  

w h y  o n e  c a n n o t  s a y  th a t  th e  m e d ic a l d o c to r  is  th e  e f f ic ie n t c a u s e  o f  th e  h o u se s  

h e  b u ild s , s o  lo n g  a s  h e  is  a ls o  a  b u ild e r , a n d  s o  lo n g  a s  i t is  u n d e r s to o d  th a t  

h e  is  th e  e f f ic ie n t  c a u s e  p r e c is e ly  a s  b u ild e r , a n d  n o t  a s  m e d ic a l d o c to r . -  A s  

a n o th e r e x a m p le , th is h o t th in g , o r  th is  c o ld  th in g , c a n  b e  s a id  to  b e  th e  

m a te r ia l c a u s e  o f th e  s ta tu e  w h ic h  h a s  b e e n  m a d e  o u t o f i t . B u t th e  s ta tu e  
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d o e s  n o t d e p e n d  o n  th is  h o t th in g  (o r  o n  th is  c o ld  th in g ) , ta k e n  a s  s u c h , th a t  

is , a c c o r d in g  to  w h a t  e a c h  is , i .e . , a  h o t  th in g  o r  a  c o ld  th in g . R a th e r , th e  s ta tu e  

d e p e n d s  o n  th e  h o t th in g , o r  th e  c o ld  th in g , p r e c ise ly  b e c a u s e  e a c h  is  a ls o , 

e a c h  h a p p e n s  to  b e  (a c c id it ) , w o o d . T h is  p ie c e  o f  m a te r ia l is  a  p ie c e  o f  m a te r ia l 

w ith  a t  le a s t  tw o  f e a tu r e s  o r  a t tr ib u te s : 1 ) th a t o f b e in g  w o o d , a n d  2 ) th a t  o f  

b e in g  h o t (o r  c o ld ) . A n d  th e r e  is  n o  r e a s o n  w h y  o n e  c a n n o t  s a y  th a t  th is  h o t  

th in g  (o r  th is  c o ld  th in g ) is  th e  m a te r ia l c a u s e  o f  th e  s ta tu e ,  s o  lo n g  a s  i t  is  a ls o  

a  p ie c e  o f  w o o d , a n d  s o  lo n g  a s  i t is  u n d e r s to o d  th a t i t is  th e  m a te r ia l c a u se  

p r e c is e ly  a s  w o o d , a n d  n o t a s  h o t  th in g  (o r  c o ld  th in g ) .

O n e  c a n  s e e  q u ite  r e a d ily  th a t  e ffe c ts  a r e  p r o p e r ly  e x p la in e d  o n ly  b y  th e ir  

p e r s e  c a u s e s ; n o t  b y  th e ir  p e r  a c c id e n s  c a u s e s . T h e  p e r  a c c id e n s  c a u se s  a r e  

ir r e le v a n t , a n d  p o s s ib ly  c o u n t le s s in  n u m b e r . O n e  c a n  a lso  s e e  th a t , w h e n  

o n e  s p e a k s o f  s u c h -a n d -s u c h  a s  b e in g  th e  c a u s e  o f  s u c h -a n d -s u c h  o th e r , o n e  

a lw a y s m e a n s p e r  s e  c a u s e , e v e n  th o u g h  h e  d o e s  n o t e x p lic it ly  s a y  th a t h e  

m e a n s  p e r  s e  c a u s e . O n e  c a n  a ls o  s e e  th a t  i t  is  im p o r ta n t  to  k e e p  in  m in d  th e  

d is t in c t io n  b e tw e e n  p e r  s e  c a u s e  a n d  p e r  a c c id e n s  c a u s e , in  o r d e r  to  a v o id  

b e in g  m is le d  in  o n e ’s  a t tt e m p t  a t  a n  e x p la n a t io n . I f  o n e  g e t s  d r u n k  o n  w a te r  

m ix e d  w ith  b o u r b o n  o n  M o n d a y , o n  w a te r  m ix e d  w ith  s c o tc h  o n  T u e sd a y , o n  

w a te r  m ix e d  w ith  r y e  w h is k e y  o n  W e d n e s d a y , o n  w a te r  m ix e d  w ith  g in  o n  

T h u r s d a y , o n  w a te r  m ix e d  w ith  v o d k a  o n  F r id a y , o n e  m o s t b e  c a r e fu l n o t to  

c o n c lu d e  th a t  i t  is  w a te r  w h ic h  h a s  c a u s e d  th e  d r u n k e n n e s s  a s  a  p e r  s e  c a u s e .

S im p le  c a u se s  a n d  c o m p o s ite  c a u s e s

2 9 .  I te m  c a u s a r u m  q u a e d a m  e s t  s im p le x , q u a e d a m  c o m p o s ita .  
S im p le x  c a u s a  d ic itu r  q u a n d o  s o lu m  d ic itu r  c a u s a  i l lu d  q u o d  p e r  
s e  e s t  c a u s a , v e l  e t ia m  s o lu m  i llu d  q u o d  e s t  p e r  a c c id e n s ; s ic u t  s i 
d ic a m u s a e d if ic a to r e m  e s s e c a u s a m  d o m u s , e t s im il it e r  s i 
d ic a m u s m e d ic u m  e s s e c a u s a m  d o m u s . C o m p o s ita  a u te m  
d ic itu r q u a n d o u tr u m q u e d ic itu r c a u s a , u t s i d ic a m u s : 
a e d if ic a to r  m e d ic u s  e s t c a u sa  d o m u s . P o te s t e t ia m  d ic i c a u s a  
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s im p le x , s e c u n d u m  q u o d  e x p o n it A v ic e n n a : 1 6 i l lu d  q u o d  s in e  

a d iu n c tio n e  a lte r iu s  e s t  c a u s a , s ic u t c u p r u m  id o li — s in e  

a d iu n c t io n e  e n im  a lte r iu s m a te r ia e  e x  c u p r o  f it  id o lu m  — e t  

s ic u t d ic itu r  q u o d  m e d ic u s fa c it s a n ita te m , v e l q u o d  ig n is  

c a le fa c it . C o m p o s ita  a u te m  c a u sa  d ic itu r  q u a n d o  o p o r te t  p lu r a  

a d v e n ir e  a d  h o c  q u o d  s it  c a u s a ; s ic u t  u n u s  h o m o  n o n  e s t  c a u s a  

m o tu s n a v is , s e d  m u lt i; e t s ic u t u n u s la p is n o n  e s t m a te r ia  

d o m u s ,  s e d  m u lt i.

* · A v ic e n n a . “Sufficientia" I I . 8 : . ..  s im p le x  e s t c u m  o p u s  p ro v e n it e x  u n a  v ir tu te , u t  

a ttra h e re  e t e x p e lle re  a  v ir tu t ib u s  c o rp o ra lib u s . S e d  c o m p o s itu m  e s t  c u iu s  o p u s  p ro v e n it e x  

m u ltr  v irtu t ib u s  q u a e  s in t u n a  in  s p e c ie , u t  m u lt i h o m in e s  c u m  m o v e n t  n a v e m , a u t  d iv e rs a m  

s p e c ie m  [s c . q u a e  s in t d iv e rs a  in  s p e c ie ] , s ic u t fa m e s  q u a e  f it  e x  v ir tu te  a c t iv a  e t s e n tie n te .

(Ea . C<hJ. P a ris . N a t. L a t. 6 4 4 3 , fo l. 5 1  r ). —  F ro m  M a tt in g ly , op. cit.f p . ( -3 8 -) .

F u r th e r , s o m e  c a u s e s  a r e  s im p le , o th e r s  a r e  c o m p o s it e . A  c a u s e  

is  s a id  to  b e  a  s im p le  c a u se  w h e n  th a t  a lo n e ,  w h ic h  is  th e  per se 

c a u se ,  is  s a id  to  b e  th e  c a u s e , a s  i f  w e  w e r e  to  s a y  th a t  th e  b u ild e r  

is  th e  c a u s e  o f  th e  h o u se ; o r  th a t  a lo n e  w h ic h  is  th e  per accidens 

c a u s e , a s  i f  w e  w e r e  to  s a y  th a t  th e  m e d ic a l d o c to r  is  th e  c a u s e  o f  

th e  h o u s e . A  c a u s e  is  s a id  to  b e  a  c o m p o s ite  c a u s e  w h e n  b o th  

a r e  s a id  to  b e  th e  c a u s e , a s  i f  w e  w e r e  to  s a y  th a t th e  builder­

medical doctor is  th e  c a u se  o f  th e  h o u s e . —  A  c a u s e  c a n  a ls o  b e  

c a l le d a s im p le c a u s e , a c c o r d in g  to th e a c c o u n t g iv e n  b y  

A v ic e n n a , w h e n  i t is  s u c h  th a t  i t  is  a  c a u s e  w ith o u t  a n y th in g  

e ls e  b e in g  a d d e d  to  i t ; a s  b r o n z e  is  th e  c a u se  o f  th e  s ta tu e , fo r  th e  

s ta tu e  is  m a d e  o u t  o f  b r o n z e  w ith o u t th e  a d d it io n  o f  a n y  o th e r  

m a tte r ; a n d  a s  w h e n  i t  is  s a id  th a t th e  m e d ic a l d o c to r  b r in g s  

a b o u t  h e a lth , o r  th a t  f ir e  h e a ts . A  c a u s e  is  s a id  to  b e  a  c o m p o s it e  

c a u se , o n  th e  o th e r  h a n d , w h e n  a  n u m b e r  o f  th in g s  m u st  c o m e  

to g e th e r  in  o r d e r  th a t  th e r e  b e  a  c a u s e ; o n e  m a n , fo r  e x a m p le , is  

n o t  th e  c a u s e  o f  th e  m o t io n  o f  a  s h ip , b u t  m a n y ; a n d  o n e  s to n e  

is  n o t  th e  m a tte r  o f  a  h o u s e , b u t  m a n y .

I n  2 9 ., A q u in a s c o n s id e r s b r ie f ly  a fo u r th  d iv is io n  o f c a u s e s , th e  

d iv is io n  in to  s im p le  c a u s e s a n d  c o m p o s it e  c a u s e s . T h is d iv is io n  h a s b e e n  

ta k e n  in  tw o  d if fe r e n t  w a y s . I n  th e  f ir s t  w a y , a  s im p le  c a u s e  is  o n e  w h ic h  is  

s a id  to  b e  a  c a u se  b y  i t s e lf  a lo n e , w h e th e r  a  per se c a u se  b y  i t s e lf  a lo n e , o r  a  per 

accidens c a u s e  b y  i ts e lf  a lo n e . T h e  b u ild e r , fo r  e x a m p le , is  th e  s im p le  per se 

c a u s e  o f  th e  h o u s e ; a n d  th e  m e d ic a l d o c to r  is  th e  s im p le  per accidens c a u s e  o f  

84



th e  h o u s e . A  c a u s e  is  a  c o m p o s ite  c a u s e  w h e n  b o th  to g e th e r  a r e  s a id  to  b e  th e  

a u s e , i .e ., b o th  th e  per se c a u s e  a n d  th e  per accidens c a u s e ; a s w h e n  th e  

b u ild e r*m e d ic a l  d o c to r is  s a id  to  b e  th e  c a u s e  o f  th e  h o u s e , o r  o f  h e a lth . O r , a s  

w h e n  th is c o ld  th in g*p ie c e  o f w o o d  is  s a id  to  b e  th e  m a te r ia l c a u s e  o f th e  

s ta tu e ; o r  o f  th e  h e a d  b o a r d  o f  a  b e d .

T h e  s e c o n d  w a y  o f  ta k in g  th is  d iv is io n  is  a  w a y  s u g g e s te d  b y  A v ic e n n a . A  

c a u s e  is  a  s im p le  c a u se , i f  i t is  s a id  to  b e  th e  c a u s e  b y  i t s e lf a lo n e , b u t in  th e  

s e n s e  o f  o n e  th in g  r a th e r  th a n  m a n y . T h e r e  is  n o  n e e d  h e r e  fo r  m a n y  th in g s  

to  c o m e  to g e th e r  in  o r d e r  th a t  th e r e  b e  a  c a u s e . F o r  e x a m p le , w h e n  a  p ie c e  o f  

w o o d  s u f f ic e s  a s  th e  m a te r ia l c a u s e  o f  a  s ta tu e , a s  o p p o s e d  to  th e  c a s e  in  w h ic h  

a  s ta tu e  r e q u ir e s , s a y , w o o d  a n d  b r o n z e  a n d  g la s s  a n d  ir o n , a s i ts m u lt ip le  

m a te r ia l c a u se . T h e  w o o d  a lo n e  is  a  s im p le  m a te r ia l c a u s e ; th e  w o o d  p lu s  

b r o n z e  p lu s  g la s s  p lu s  ir o n  is  a  c o m p o s ite  m a te r ia l c a u s e . I n  th e se  e x a m p le s , 

b o th  th e s im p le  c a u s e  a n d  th e c o m p o s ite  c a u s e  a r e  per se m a te r ia l c a u s e s . 

B u t b o th  c a n  ju s t  a s  w e ll b e  per accidens m a te r ia l c a u s e s . F o r  e x a m p le , th is  

h o t  th in g  (w h ic h  is  a ls o  a  p ie c e  o f  w o o d )  is  a  s im p le  per accidens c a u se  o f  th e  

s ta tu e . A n d  th is  h o t  th in g  (w h ic h  is  a ls o  a  p ie c e  o f  w o o d ) p lu s  th is  c o ld  th in g  

(w h ic h  is  a lso  a  p ie c e  o f  b r o n z e ) p lu s  th is  v e r y  h e a v y  th in g  (w h ic h  is a ls o  a  

p ie c e o f g la s s ) p lu s th is r u s ty th in g  (w h ic h  is a ls o  a  p ie c e  o f ir o n ) is a  

c o m p o s it e  per accidens c a u s e  o f th e  s ta tu e . S im ila r ly  w ith  r e s p e c t to  th e  

o th e r  k in d s  o f  c a u se —  fo r m a l a n d  e f f ic ie n t  a n d  f in a l;  b o th  th e  s im p le  c a u s e  

a n d  th e  c o m p o s ite  c a u s e  c a n  b e  e ith e r  per se c a u s e s  o r  per accidens c a u s e s .

C a u s e s  in  a c t  a n d  c a u s e s  in  p o te n c y

3 0 .  I te m  c a u s a r u m  q u a e d a m  e s t  a c tu , q u a e d a m  p o te n t ia . C a u s a  
in  a c tu  e s t  q u a e  a c tu  c a u s a t  r e m , s ic u t  a e d if ic a to r  c u m  a e d if ic a t , 
v e l c u p r u m , c u m  e x  e o  e s t  id o lu m . C a u s a  in  p o te n t ia  e s t  q u a e , 
l ic e t n o n  c a u s e t r e m  in  a c tu , p o te s t ta m e n c a u s a r e , s ic u t  
a e d if ic a to r  d u m  n o n  a e d if ic a t . E t  s c ie n d u m  q u o d  lo q u e n d o  d e  

8 5



c a u s is  in  a c tu , n e c e s s a r iu m  e s t  c a u s a m  e t  c a u s a tu m  s im u l e s s e , 
i ta  q u o d  s i u n u m  s it  e t  a lte r u m . S i e n im  s it  a e d if ic a to r  in  a c tu , 
o p o r te t q u o d  a e d if ic e t; e t  s i s it  a e d if ic a t io  in  a c tu , o p o r te t  q u o d  
s it a e d if ic a to r  in  a c tu . S e d h o c  n o n  e s t  n e c e s s a r iu m  in  c a u s is , 
q u a e  s u n t  s o lu m  in  p o te n t ia .

F u r th e r  s t il l , s o m e  c a u se s  a r e  c a u s e s  in  a c t , o th e r s  a r e  c a u s e s  in  
p o te n c y . A  c a u s e  in  a c t is  a  c a u s e  w h ic h  is  a c tu a lly  c a u s in g  a  
th in g ; a  b u ild e r , fo r  e x a m p le , w h ile  h e  is  b u ild in g , o r  b r o n z e ,  
w h e n  th e  s ta tu e  h a s  b e e n  m a d e  o u t  o f  i t . A  c a u s e  in  p o te n c y  is  a  
c a u s e  w h ic h , th o u g h  i t  is  n o t  a c tu a lly  c a u s in g  a  th in g , c a n  c a u s e  
i t ; th e  b u ild e r , fo r  e x a m p le , w h ile  h e  is  n o t  b u ild in g . A n d  i t  
s h o u ld  b e  u n d e r s to o d  th a t , s p e a k in g  o f c a u s e s in  a c t , i t is  
n e c e s s a r y th a t th e c a u s e a n d th e th in g c a u s e d e x is t  
s im u lta n e o u s ly , in  s u c h  a  w a y  th a t i f o n e  e x is ts s o  d o e s th e  
o th e r . F o r , i f  th e r e  is  a  b u ild e r  in  a c t ,  h e  m u s t  b e  b u ild in g ;  a n d  i f  
th e r e  is  b u ild in g  g o in g  o n  in  a c t , th e r e  m u s t  b e  a  b u ild e r  in  a c t . 
B u t th is  is  n o t  n e c e ss a r y  in  th e  c a s e  o f  c a u se s  w h ic h  a r e  c a u s e s  
o n ly  in  p o te n c y .

I n  3 0 ., A q u in a s tu r n s to  a  b r ie f c o n s id e r a t io n  o f a  f i f th  d iv is io n  o f  

c a u s e s , th e  d iv is io n  in to  c a u s e s  in  a c t , o r  a c tu a l c a u s e s , a n d  c a u s e s  in  p o te n c y ,  

o r  p o te n t ia l c a u s e s . " A  c a u s e  in  a c t ," h e  w r ite s , " is  a  c a u s e  w h ic h  is  a c tu a lly  

c a u s in g  a  th in g ." O n e  m ig h t  o b je c t th a t th is  is  a  v e r y  u n illu m in a t in g  w a y  to  

t r y  to  m a k e s o m e th in g c le a r ; o r  m o r e  s tr o n g ly , th a t i t is a n  u n a c c e p ta b le  

w a y . F o r  i t s e e m s  to  b e  s a y in g  n o th in g  m o r e  th a n  th a t a n  a c tu a lly  c a u s in g  

c a u s e  is a n  a c tu a lly  c a u s in g  c a u s e . A n d  th is c o n tr ib u te s n o th in g  a t a ll to  

c la r if ic a t io n . -  B u t, i f  o n e  c o n s id e r s  th is  r ig h tly , o n e  c a n  s e e  th a t s o m e t im e s  

w e  r e fe r  to  th in g s  a s  c a u s e s  w h e th e r  th e y  a r e  a c tu a lly  p e r fo r m in g  a s  c a u s e s  o r  

n o t . A n d  i t is  to  th is  th a t  A q u in a s  is  c a l l in g  o u r  a t te n t io n . F o r  e x a m p le , w e  

c a l l a s c u lp to r a c a u s e o f th e s ta tu e  w h e th e r h e is a c tu a lly  e n g a g e d  in  

e x e r c is in g  h is c a u s a l ity , i .e . , a c tu a lly  w ie ld in g  h a m m e r  a n d  c h is e l, o r  n o t . 

W h e n  h e  is  s o  e n g a g e d , h e  is  s a id  to  b e  a  c a u se  in  a c t . W h e n  h e  is  n o t , h e  is  

s a id  to  b e  a  c a u s e  in  p o te n c y ,  m e a n in g  th a t  h e  c a n , o r  is  a b le  to , b e  s o  e n g a g e d . 

A n d  s o , a  c a u s e  in  a c t is a n  a c tu a lly  c a u s in g  c a u s e ; a  s c u lp to r  s c u lp t in g , a  
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b u ild e r  b u ild in g , a  m e d ic a l d o c to r  d o c to r in g , A  c a u s e  in  p o te n c y  is  a  c a u s e  

w h ic h  is  n o t ,  b u t  c a n  b e , a n  a c tu a lly  c a u s in g  c a u se .

O n e  c a n  s e e  v e r y  r e a d ily  th a t  e f fe c ts  a r e  p r o p e r ly  e x p la in e d  o n ly  b y  th e ir  

a c tu a l c a u s e s . P o te n t ia l c a u s e s  a r e  u n a c c e p ta b le . T o  s a y  th a t th is  is  n o w  a n  

e f fe c t o f  s o m e th in g  w h ic h  c a n , b u t  is  n o t  n o w  c a u s in g  i t , is  u n a c c e p ta b le ;  o r  a t  

le a s t v e r y  m is le a d in g . A s  A q u in a s  e m p h a s iz e s , in  th e  c a s e  o f  c a u s e s  in  a c t , 

th e  c a u s e  a n d  th e  e f fe c t m u s t e x is t  s im u lta n e o u s ly ; i f o n e  e x is ts  s o  d o e s  th e  

o th e r . S u n lig h t is th e  a c tu a l e f fe c t r ig h t n o w  o f a  s im u lta n e o u s ly  e x is t in g , 

a n d  r ig h t n o w  e f f ic ie n t ly  c a u s in g , s u n . T h e  s ta tu e  is  th e  a c tu a l e f fe c t r ig h t  

n o w  o f  a  s im u lta n e o u s ly  e x is t in g , a n d  r ig h t  n o w  m a te r ia l ly  c a u s in g , b r o n z e . 

T h e  m o t io n  o f  a  p h y s ic a l th in g  in  m o t io n  is th e  a c tu a l e f fe c t  r ig h t n o w  o f  a  

s im u lta n e o u s ly  e x is t in g , a n d  r ig h t n o w  m o v in g , m o v e r . T h is  q u ite  c le a r ly , 

o n e m ig h t l ik e to n o te , is h o w  A q u in a s in te n d s h is F ir s t W a y to b e  

u n d e r s to o d . T h e m o tio n  o f  th e  th in g  o b se r v e d  to  b e  in  m o t io n  - - w h ic h  

(m o tio n ) is  th e  p o in t  o f  d e p a r tu r e  o f th e  F ir s t  W a y —  a s  w e ll a s  th e  m o v e d  

m o v e r s , h o w e v e r  m a n y  th e r e  m a y  b e — th e  e x is te n c e  o f w h ic h  (m o v e d  

m o v e r s ) is in fe r r e d  f r o m  th e  fa c t o f m o tio n — a n d  th e U n m o v e d M o v e r  

I t se lf -  th e  e x is te n c e  o f  w h ic h  is  th e  c o n c lu s io n  o f  th e  a r g u m e n t - - m u st  a ll 

o f  th e m  e x is t  s im u lta n e o u s ly . T h is  o b s e r v e d m o t io n  is  th e  a c tu a l e f fe c t r ig h t  

n o w  o f  a  s im u lta n e o u s ly  e x is t in g , a n d  r ig h t  n o w  m o v in g , n u m b e r  o f  m o v e d  

m o v e r s in  s e r ie s , a n d  o f a  s im u lta n e o u s ly  e x is t in g , a n d  r ig h t n o w  m o v in g .  

U n m o v e d  M o v e r . I f  th e r e  is  a  m o v e r  in  a c t , i t  m u s t  b e  m o v in g ;  a n d  i f th e r e  

is  m o v in g  g o in g  o n  in  a c t , th e r e  m u s t b e  a  m o v e r  in  a c t . T h is , h o w e v e r , is  

n o t n e c e s s a r y  in  th e  c a s e  o f  m o v e r s  w h ic h  a r e  m o v e r s  o n ly  in  p o te n c y . F o r  a  

m o v e r  in  p o te n c y  is a  m o v e r  w h ic h  is n o t, b u t c a n  b e , a n  a c tu a lly  m o v in g  

m o v e r . A  m o v e r  w h ic h  is n o t a c tu a lly  a  m o v e r  n e e d  n o t , in d e e d  c a n n o t , 

h a v e  a n  a c tu a lly , a n d  s im u lta n e o u s ly , e x is t in g  e f fe c t . A  c a u s e  w h ic h  is  n o t  

a c tu a lly  a  c a u s e  c a n  h a v e , s o  to  s a y , o n ly  a n  e f fe c t  w h ic h  is n o t a c tu a lly  a n  

e f fe c t O r , s u c h  a  c a u s e  c a n n o t  h a v e  a n  e f fe c t  w h ic h  is  a c tu a lly  a n  e f fe c t .
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U n iv e r s a l c a u s e s  a n d  s in g u la r  c a u se s

3 1 .  S c ie n d u m  e s t a u te m  q u o d  c a u sa  u n iv e r s a lis c o m p a r a tu r  
c a u s a to  u n iv e r s a l i, c a u sa  v e r o  s in g u la r is c o m p a r a tu r  c a u s a to  
s in g u la r i; s ic u t  d ic im u s q u o d  a e d if ic a to r  e s t  c a u s a  d o m u s , e t  h ic  
a e d if ic a to r  h u iu s  d o m u s .

L a s t ly ,  i t  s h o u ld  b e  u n d e r s to o d  th a t  a  u n iv e r s a l c a u s e  g o e s  w ith  a  
u n iv e r s a l e f fe c t , w h e r e a s  a  s in g u la r  c a u s e  g o e s  w ith  a  s in g u la r  
e f fe c t . W e  s a y , fo r  e x a m p le ,  th a t  a  b u ild e r  is  th e  c a u s e  o f  a  h o u se ,  
a n d  th a t  th is  b u ild e r  is  th e  c a u s e  o f  th is  h o u s e .

I n  3 1 ., A q u in a s  to u c h e s  o n  a  s ix th  d iv is io n  o f  c a u s e s , th e  d iv is io n  in to  

u n iv e r s a l c a u se s a n d s in g u la r c a u s e s . A  u n iv e r s a l c a u s e , h e n o te s , 

comparatur, " g o e s w ith ,"  a  u n iv e r s a l e f fe c t , a n d  a  s in g u la r  c a u s e  w ith  a  

s in g u la r  e f fe c L  A n d  th o u g h  h e  d o e s  n o t ta k e  t im e  to  m a k e  e x p lic it  w h a t  h e  

m e a n s  b y  th e  w o r d  " c o m p a r a tu r ," o n e  c a n  s u r e ly  ta k e  h im  to  h a v e  in  m in d  

b o th  1 ) e x p la n a t io n  a n d 2 ) d e f in it io n .

A s  r e g a r d s  e x p la n a tio n , u n iv e r s a l e f fe c ts  a r e p r o p e r ly  e x p la in e d  o n ly  b y  

a p p r o p r ia te ly  u n iv e r s a l c a u s e s , a n d  s in g u la r  e f fe c t s  b y  a p p r o p r ia te ly  s in g u la r  

c a u s e s . W h e r e a s a b u ild e r is th e a p p r o p r ia te ly u n iv e r s a l c a u se  w h ic h  

e x p la in s  th e  b u ild in g  o f  a  h o u se ; th is  b u ild e r  is th e  a p p r o p r ia te ly  s in g u la r  

c a u s e  w h ic h  e x p la in s  th e  b u ild in g  o f  th is  h o u s e . S im ila r ly , w h e r e a s  w o o d  is  

th e  a p p r o p r ia te ly  u n iv e r s a l m a te r ia l c a u s e  w h ic h  e x p la in s  th e  e x is te n c e  o f  a  

s ta tu e ; th is  w o o d  is  th e  a p p r o p r ia te ly  s in g u la r  m a te r ia l c a u s e  w h ic h  e x p la in s  

th e  e x is te n c e  o f  th is  s ta tu e . S im ila r ly  fo r  f in a l a n d  fo r m a l c a u s e s . —  F o r  

m o r e  o n  h o w  to  e x p la in  e f fe c ts  p r o p e r ly , s e e  a b o v e  p p . 7 8 -8 1 , th e  s e c t io n  

e n tit le d  S e m p e r  d e b e m u s  r e d u c e r e  q u a e s t io n e m  a d  p r im a m  c a u s a m .

A s  r e g a r d s d e f in it io n , a  u n iv e r s a l c a u s e  c a n  b e  d e fin e d  a s  a  c a u s e  w ith  a  

u n iv e r s a l effect; a  s in g u la r  c a u s e , a s a  c a u se  w ith  a  s in g u la r  e f fe c t . F o r  

e x a m p le , w h e r e a s w h a t  a  b u ild e r  is , is  a n  e f f ic ie n t  c a u s e  w h o s e  e f fe c t is  th e  

b u ild in g  o f  a  h o u s e ; w h a t th is  b u ild e r  is , is a n  e f f ic ie n t c a u s e  w h o se  e f fe c t  is  
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the building of this house. Similarly, whereas wood can be defined as a 

material cause whose effect is a statue; this wood can be defined as a material 

cause whose effect is this statue. Similarly, for final and formal causes.
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C h a p te r  s ix

S a m e n e s s  a n d  d if f e r e n c e  in  m a tte r  a n d  fo r m

I n  c h a p te r  s ix , A q u in a s tu r n s  h is  a t te n tio n  to  m a tte r  a n d  fo r m , th e  

in tr in s ic  c a u s e s  o f  p h y s ic a l th in g s  w h ic h  c o m e  to  b e  in  s u b s ta n t ia l c h a n g e , in  

o r d e r  to  p o in t o u t, a n d  m a k e  c le a r  w h a t i t m e a n s to  s a y , th a t 1 ) w h a t is  

n u m e r ic a l ly  th e  s a m e  h a s a  m a tte r  a n d  a  fo r m  w h ic h  a r e  n u m e r ic a l ly  th e  

s a m e , 2 ) th a t  th in g s  w h ic h  a r e  s p e c if ic a lly  th e  s a m e  h a v e  a  m a tte r  a n d  a  fo r m  

w h ic h  a r e  s p e c if ic a lly  th e  s a m e , 3 ) th a t  th in g s  w h ic h  a r e  g e n e r ic a lly  th e  s a m e  

h a v e a m a tte r a n d a fo r m  w h ic h a r e g e n e r ic a l ly th e s a m e , a n d  4 ) th a t  

th in g s  w h ic h  a r e  th e  s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y  h a v e  a  m a tte r  a n d  a  

fo r m  w h ic h  a r e th e  s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y . T h e n , in  o r d e r  to  

m a k e  th e s e  th in g s  c le a r , h e  f in d s i t h e lp fu l , in d e e d  n e c e s s a r y , to  ta lk  a b o u t  

u n iv o c a l, e q u iv o c a l a n d  a n a lo g ic a l p r e d ic a tio n .

T h in g s : th e  s a m e  in  n u m b e r , th e  s a m e  in  s p e c ie s , th e  s a m e  in  g e n u s , a n d  th e  
s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y

3 2 .  S c ie n d u m  e s t  e t ia m  q u o d  lo q u e n d o  d e  p r in c ip iis  in tr in s e c is ,  
s c i lic e t m a te r ia e t fo r m a , s e c u n d u m  c o n v e n ie n t ia m  e t  
d if fe r e n t ia m  p r in c ip ia to r u m  e s t c o n v e n ie n tia e t d if f e r e n t ia  
p r in c ip io r u m . Q u a e d a m  e n im  s u n t  id e m  n u m e r o  s ic u t S o c r a te s  
e t h ic h o m o , d e m o n s tr a to S o c r a te . Q u a e d a m  s u n t d iv e r s a  
n u m e r o , s e d  id e m  in  s p e c ie , s ic u t S o c r a te s e t P la to , q u i, l ic e t  
c o n v e n ia n t in s p e c ie h u m a n a , d if f e r u n t ta m e n n u m e r o .  
Q u a e d a m  a u te m  d iff e r u n t s p e c ie , s e d  s u n t  id e m  g e n e r e ; s ic u t  
h o m o e t a s in u s c o n v e n iu n t in  g e n e r e a n im a lis . Q u a e d a m  
a u te m  s u n t  d iv e r s a  in  g e n e r e , s e d  s u n t  id e m  s o lu m  s e c u n d u m  
a n a lo g ia m ; s ic u t  s u b s ta n t ia  e t  q u a n tita s , q u a e  n o n  c o n v e n iu n t  
in  a liq u o  g e n e r e , s e d  c o n v e n iu n t s o lu m  s e c u n d u m  a n a lo g ia m . 
C o n v e n iu n t e n im  s o lu m  in  e o  q u o d  e s t  e n s ;  e n s  a u te m  n o n  e s t  
g e n u s , q u ia  n o n  p r a e d ic a tu r  u n iv o c e ,  s e d  a n a lo g ic e .

I t s h o u ld  a ls o  b e u n d e r s to o d  th a t , s p e a k in g  o f th e  in tr in s ic  
p r in c ip le s m a tte r a n d fo r m , th e r e is a s a m e n e s s a n d a  
d if f e r e n c e  o f  p r in c ip le s  a c c o r d in g  to  th e  s a m e n e ss  a n d  d iff e r e n c e  
o f  th e  th in g s  d e r iv e d  f r o m  th e s e  p r in c ip le s . F o r  s o m e  th in g s  a r e  
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th e  s a m e  in  n u m b e r , l ik e  S o c r a te s  a n d  th is  m a n , S o c r a te s  b e in g  
p o in te d  o u t . S o m e  th in g s  a r e  d iv e r s e  in  n u m b e r , b u t th e  s a m e  
in  s p e c ie s , l ik e  S o c r a te s  a n d  P la to , w h o , a lth o u g h  th e y  a g r e e  in  
th e  h u m a n  s p e c ie s ,  d iff e r  n o n e th e le s s  in  n u m b e r . O th e r s , d if fe r  
in  s p e c ie s , b u t  a r e  th e  s a m e  in  g e n u s ; a  m a n  a n d  a n  a s s , fo r  
e x a m p le , a g r e e  in  th e  g e n u s  o f  a n im a l. O th e r s ,  s t il l,  a r e  d iv e r s e  
in  g e n u s , b u t a r e  th e  s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y , l ik e  
s u b s ta n c e  a n d  q u a n t ity , w h ic h  d o  n o t a g r e e  in  a n y  g e n u s , b u t  
o n ly  a c c o r d in g  to  a n  a n a lo g y . F o r  th e y  a g r e e  o n ly  in  b e in g . A n d  
b e in g  is  n o t  a  g e n u s ,  b e c a u s e  i t  is  n o t  p r e d ic a te d  u n iv o c a l ly , b u t  
a n a lo g ic a l ly .

I n  3 2 ., A q u in a s  b e g in s  b y  o b se r v in g  th a t th e  m a tte r  a n d  th e  fo r m  o f  

r j ig s  w h ic h  a r e  b o th  th e  s a m e  a n d  d iff e r e n t  in  d iff e r e n t w a y s , a r e  b o th  th e  

a m e  a n d  d if fe r e n t in  c o r r e s p o n d in g ly  d iff e r e n t  w a y s . T h e n , h e  p o in ts  o u t a  

'a m b e r  o f  w a y s  in  w h ic h  th in g s  a r e  b o th  th e  s a m e  a n d  d iff e r e n t . S o c r a te s  

a d  th is  m a n  a r e  th e  s a m e  in  n u m b e r , i .e . , o n e  w h e n  c o u n te d , th o u g h  th e y  

■e d iffe r e n t  in  n a m e  o r  d e s ig n a t io n . B e in g  c a l le d  b y  th e  n a m e  " S o c r a te s ” is  

a f fe r e n t  f r o m  b e in g  d e s ig n a te d  b y  th e  e x p r e s s io n  " th is  m a n ." S o c r a te s  a n d  

b io , h o w e v e r , th o u g h  th e  s a m e  in  s p e c ie s  (b o th  o f  th e m  a r e  h u m a n  b e in g s ) , 

r e  n o t th e s a m e  in  n u m b e r , i .e . , n o t o n e  w h e n  c o u n te d . T h e y  d iff e r in  

u m b e r ; th e y  a r e  tw o  w h e n  c o u n te d . E a c h  h a s  h is  o w n  d e s ig n a te d  m a tte r , 

h ic h  is  th e  p r in c ip le  o f  in d iv id u a t io n . A  m a n  a n d  a n  a s s , th o u g h  th e  s a m e  

i g e n u s (b o th  o f  th e m  a r e  a n im a ls ) , a r e  n o t th e  s a m e  in  s p e c ie s . A n  a s s  is  

» k in d  o f a n im a l, a  m a n  q u ite  a n o th e r  k in d . E a c h  h a s i t s o w n  s p e c if ic  

i f f e r e n c e , w h ic h  is  th e  p r in c ip le  o f  th e  s p e c ie s . S u b sta n c e  a n d  q u a n tity , 

> t ly , a r e  th e  s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y . T h e y  a r e  th e  s a m e  n e ith e r  

n u m b e r , n o r  in  s p e c ie s , n o r  in  g e n u s . T h e y  a r e  th e  s a m e  o n ly  in  th is , th a t  

A  a r e  b e in g s . B u t  e a c h  h a s  i t s  o w n  w a y  o f  b e in g . M o r e o v e r ,  a  w a y  o f  b e in g  

n o t a  g e n u s , c a n n o t b e a g e n u s ; b e c a u s e u n lik e a g e n u s , b e in g  is n o t  

e d ic a te d  u n iv o c a l ly . B e in g  is  p r e d ic a te d  a n a lo g ic a lly .
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U n iv o c a l  p r e d ic a tio n ,  e q u iv o c a l p r e d ic a t io n ,  a n d  a n a lo g ic a l p r e d ic a t io n

3 3 .  A d  h u iu s  a u te m  in te ll ig e n t ia m  s c ie n d u m  e s t  q u o d  t r ip lic it e r  
a liq u id  p r a e d ic a tu r  d e  p lu r ib u s : u n iv o c e ,  a e q u iv o c e  e t  a n a lo g ic e .  
U n iv o c e  p r a e d ic a tu r  q u o d  p r a e d ic a tu r  s e c u n d u m  id e m  n o m e n  
e t s e c u n d u m  e a m d e m  r a t io n e m , id e s t d e f in it io n e m , s ic u t  
a n im a l p r a e d ic a tu r  d e  h o m in e  e t d e  a s in o . U tr u m q u e  e n im  
d ic itu r  a n im a l, e t u tr u m q u e  e s t s u b s ta n tia  a n im a ta  s e n s ib i lis ,  
q u o d  e s t d e f in it io a n im a lis . A e q u iv o c e p r a e d ic a tu r q u o d  
p r a e d ic a tu r  d e  a liq u ib u s s e c u n d u m  id e m  n o m e n  e t  s e c u n d u m  
d iv e r s a m  r a t io n e m , s ic u t  c a n is  d ic itu r  d e  la tr a b ili e t  d e  c a e le s t i,  
q u a e  c o n v e n iu n t s o lu m  in  n o m in e  e t n o n  in  d e f in it io n e  s iv e  
s ig n if ic a t io n e ;  id  e n im  q u o d  s ig n if ic a tu r  p e r  n o m e n  e s t  d e fin it io ,  
s ic u t  d ic itu r  in  IV Metaphysicae.'  A n a lo g ic e  d ic itu r  p r a e d ic a r i 
q u o d  p r a e d ic a tu r  d e  p lu r ib u s , q u o r u m  r a t io n e s  s u n t d iv e r s a e ,  
s e d  a t tr ib u u n tu r a lic u i u n i e id e m , s ic u t s a n u m  d ic itu r  d e  
c o r p o r e  a n im a lis  e t  d e  u r in a  e t  d e  p o t io n e , s e d  n o n  e x  to to  id e m  
s ig n if ic a t in  o m n ib u s . D ic itu r  e n im  d e u r in a  u t d e s ig n o  
s a n ita t is , d e  c o r p o r e  u t  d e  s u b ie c to , d e  p o t io n e  u t  d e  c a u s a ;  s e d  
ta m e n  o m n e s is ta e r a t io n e s a t tr ib u u n tu r u n i f in i , s c il ic e t  
s a n ita t i .

17

1 7 A r is to t le , Metaph., B k .IV , c h . 7 , 1 0 1 2  a  2 2 -2 4 .

F o r  a n  u n d e r s ta n d in g  o f th is , i t  s h o u ld  b e  k e p t in  m in d  th a t  
th e r e  a r e  th r e e  w a y s  in  w h ic h  s o m e th in g  is  p r e d ic a te d  o f  m a n y  
th in g s : u n iv o c a lly , e q u iv o c a l ly a n d a n a lo g ic a lly . T h a t is  
p r e d ic a te d  u n iv o c a lly  w h ic h  is  p r e d ic a te d  a c c o r d in g  to  th e  s a m e  
w o r d  a n d  a c c o r d in g  to  th e  s a m e m e a n in g , o r  d e f in it io n , a s  
" a n im a l"  is  p r e d ic a te d  o f  m a n  a n d  o f  a s s . F o r  e a c h  is  s a id  to  b e  
a n  a n im a l,  a n d  e a c h  is  a n  a n im a te d  s u b s ta n c e  c a p a b le  o f  s e n s in g ,  
w h ic h is th e d e fin it io n o f a n im a l. T h a t is p r e d ic a te d  
e q u iv o c a l ly  w h ic h  is  p r e d ic a te d  o f  a  n u m b e r  o f  th in g s  a c c o r d in g  
to  th e  s a m e  w o r d  a n d  a c c o r d in g  to  a  d iv e r s e  m e a n in g , a s  " d o g "  is  
s a id  o f  w h a t is  c a p a b le  o f  b a r k in g  a n d  o f th e  h e a v e n ly  b o d y ,  
w h ic h  h a v e  in  c o m m o n  o n ly  th e  w o r d ,  b u t  n o t  th e  d e f in it io n  o r  
s ig n if ic a t io n ; fo r  th a t w h ic h  is s ig n if ie d  b y  a  w o r d  is th e  
d e f in it io n , a s is  s a id  in  b o o k  fo u r  o f  th e  Metaphysics. T h a t  is  
s a id  to  b e  p r e d ic a te d  a n a lo g ic a l ly  w h ic h  is  p r e d ic a te d  o f  m a n y  
th in g s  s o  th a t  th e  m e a n in g  is  d if f e r e n t  fo r  e a c h , b u t  s o  th a t  th e r e  
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is  a n  a t tr ib u tio n  to  s o m e  o n e  a n d  th e  s a m e  th in g , a s  " h e a lth y "  is  
s a id  o f  th e  b o d y  o f  a n  a n im a l a n d  o f  u r in e  a n d  o f  a  d r in k , b u t  
d o e s n o t m e a n  w h o lly  th e  s a m e  th in g  w ith  r e s p e c t to  a ll o f  
th e m . F o r  i t  is  s a id  o f  u r in e  a s  o f  a  s ig n  o f  h e a lth ,  o f  th e  b o d y  a s  
o f  th e  s u b je c t  o f  h e a lth , a n d  o f  th e  d r in k  a s  o f  a  c a u s e  o f  h e a lth . 
N o n e th e le s s , a ll o f  th e s e  m e a n in g s  in c lu d e  a n  a t tr ib u tio n  to  o n e  
e n d , n a m e ly  h e a lth .

I n  3 3 ., A q u in a s m a k e s c le a r  w h a t i t m e a n s to  s a y  th a t a  w o r d  is  

p r e d ic a te d  a n a lo g ic a l ly , b y  s h o w in g  h o w  a n a lo g ic a l p r e d ic a t io n  d if f e r s f r o m  

u n iv o c a l p r e d ic a tio n  a n d  f r o m  e q u iv o c a l p r e d ic a t io n . I n  3 4 ., h e  c o n t in u e s  

h is  c o n s id e r a tio n  o f  a n a lo g ic a l p r e d ic a t io n . H is  r e m a r k s  in  3 3 . a n d  3 4 ., ta k e n  

to g e th e r , a r e  o r d e r e d  to w a r d  e x p la in in g  h is  c o n c lu d in g  o b s e r v a tio n s in  3 2 ., 

n a m e ly : 1 ) th a t th e r e  a r e  th in g s  w h ic h , th o u g h  d if fe r e n t , a r e  n o n e th e le s s  

th e  s a m e  in  a  s p e c ia l w a y ,  i .e . , a c c o r d in g  to  a n  a n a lo g y ; 2 ) th a t  in  s u c h  c a s e s  

th e  w o r d , a  s a m e  w o r d , u s e d  to  d e s ig n a te  th is s a m e n e s s is n o t p r e d ic a te d  

u n iv o c a l ly , b u t a n a lo g ic a l ly ; 3 ) th a t  s u b s ta n c e  a n d  q u a n tity  a r e  th e  s a m e  in  

th is s p e c ia l a n a lo g ic a l w a y , a n d 4 ) th a t  th e  w o r d  " b e in g ” w h ic h  is  u s e d  to  

d e s ig n a te  th is  s a m e n e s s  is  n o t  p r e d ic a te d  u n iv o c a l ly , b u t  a n a lo g ic a lly .

I n  m o s t  p r e d ic a t io n s , o n e  s h o u ld  n o te , th e r e  a r e  w o r d s  a n d  m e a n in g s  a n d  

th in g s ( r e fe r e n ts ) . T h e w o r d s a r e  p r e d ic a te d  o f th e s e th in g s w ith  c e r ta in  

in te n d e d  m e a n in g s . I n  a  u n iv o c a l p r e d ic a t io n , a  s a m e  w o r d  is  p r e d ic a te d  o f  

m a n y  d iff e r e n t th in g s w ith  a m e a n in g  w h ic h  is w h o lly th e s a m e . F o r  

e x a m p le , th e  w o r d  " a n im a l” is  p r e d ic a te d  o f  m e n  a n d  d o g s  a n d  h o r s e s  (a n d  o f  

m a n y o th e r th in g s a s w e ll) w ith  th is s a m e m e a n in g , n a m e ly  s e n s in g  

o r g a n is m ; o r , th e  w o r d  " o r g a n is m "  is  p r e d ic a te d  o f  t r e e s  a n d  d o g s  a n d  m e n  

(a n d  o f  m a n y  o th e r th in g s  b e s id e s ) w ith  th is  s a m e  m e a n in g , n a m e ly  l iv in g  

b o d y . I n  a n  e q u iv o c a l p r e d ic a t io n , a  s a m e  w o r d  is p r e d ic a te d  o f m a n y  

d if f e r e n t th in g s , b u t o f  e a c h  w ith  a  m e a n in g  w h ic h  is  w h o lly  d if f e r e n t . F o r  

e x a m p le , th e  w o r d  " p e n "  is  p r e d ic a te d  o f  th is  th in g  w ith  th e  m e a n in g  w r it in g  

in s tr u m e n t , a n d  o f  th a t th in g  w ith  th e  m e a n in g  e n c lo s u r e  fo r  a n im a ls ; o r , 

th e  w o r d  " b a n k ,"  o f  th is  th in g  w ith  th e  m e a n in g  m o n e y  s a v in g  a n d le n d in g  

in s t itu t io n , a n d  o f  th a t th in g  w ith  th e  m e a n in g  th e  r is in g  g r o u n d  b o r d e r in g  a  
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r iv e r . I n  a n  a n a lo g ic a l p r e d ic a t io n , a  s a m e  w o r d  is p r e d ic a te d  o f m a n y  

d if fe r e n t th in g s  w ith  a  m e a n in g  w h ic h  is  b o th  th e  s a m e  a n d  d if f e r e n t , p a r t ly  

th e  s a m e  a n d  p a r t ly  d if fe r e n t . T o  e x p la in . T h e r e  is a  f ir s t m e a n in g , a n d  a  

n u m b e r  o f  p o s te r io r  m e a n in g s . P a r t  o f  th e  f ir s t  m e a n in g  is  r e ta in e d  a s  p a r t  o f  

e a c h  o f th e  p o s te r io r  m e a n in g s . T h e  p o s te r io r  m e a n in g s  d if fe r  f r o m  th e  f ir s t 

m e a n in g , a n d  f r o m  o n e  a n o th e r  a s  w e ll , b y  a d d in g  a  d iff e r e n t  r e la t io n  to  th e  

r e ta in e d  p a r t o f th e  f ir s t m e a n in g . T h e  w o r d  " h e a lth y ," fo r  e x a m p le , is  

p r e d ic a te d  o f m a n y  th in g s in  th is w a y . I t s f ir s t m e a n in g  is th e  m e a n in g  

p r e d ic a te d  o f  th in g s , l iv in g  o r g a n is m s , w h ic h  a r e  a p p r o p r ia te  s u b je c t s  o f  th e  

b o d ily  d is p o s it io n  w h ic h  is  h e a lth . W e  s a y  th a t th is  m a n  is  h e a lth y , o r  th a t  

th is  d o g  is  h e a lth y , a n d  w e  m e a n  th a t  th e y  h a v e , o r  a r e  s u b je c t s o f , th e  b o d ily  

d is p o s it io n  w h ic h  is h e a lth . T h e n  w e  e x te n d  th e  w o r d  " h e a lth y "  to  o th e r  

th in g s  b e c a u se  th e s e  o th e r  th in g s  h a v e  a  r e la t io n  (o th e r  th a n  th a t o f  b e in g  a  

s u b je c t ) to  th e  b o d ily  d is p o s it io n  w h ic h  is h e a lth  ( th is d is p o s it io n  is th e  

r e ta in e d  p a r t o f  th e  f ir s t m e a n in g ) . U r in e , fo r  e x a m p le , is  s a id  to  b e  h e a lth y  

b e c a u s e  i t is  a  s ig n  o f  th e  b o d ily  d is p o s it io n  w h ic h  is  h e a lth . F o o d  is  s a id  to  b e  

h e a lth y , b e c a u s e  i t is p r e s e r v a t iv e  o f  th e  b o d ily  d isp o s it io n  w h ic h  is  h e a lth . 

M e d ic in e is s a id to b e h e a lth y , b e c a u s e i t is r e s to r a t iv e o f th e b o d ily  

d isp o s it io n  w h ic h  is  h e a lth . T h e  m e a n in g  b o d ily  d is p o s it io n  w h ic h  is  h e a lth  

is  p a r t o f  e a c h  o f  th e  s e v e r a l m e a n in g s  o f  th e  w o r d  " h e a lth y ." T h e  p o s te r io r  

m e a n in g s  d if f e r  f r o m  th e  f ir s t m e a n in g , a n d  f r o m  o n e  a n o th e r , b y  a d d in g  a  

d it t c r e n t r e la t io n  to  th e r e ta in e d  p a r t o f th e  f ir s t m e a n in g , i .e . , to b o d ily  

d is p o s it io n  w h ic h  is h e a lth ; o n e  m e a n in g  ( s a id  o f u r in e ) a d d s  th e  r e la t io n  

s ig n  o f , a n o th e r  ( s a id  o f  fo o d ) th e  r e la t io n  p r e s e r v a t iv e  o f , s t il l a n o th e r  ( s a id  

o l m e d ic in e ) th e  r e la t io n  r e s to r a t iv e  o f . A n d h e a lth  is  th e  o n e  e n d , o r  g o a l , 

o f  w h ic h  th e  l iv in g  o r g a n is m  is  th e  s u b je c t , o f  w h ic h  th e  u r in e  is  a  s ig n , a n d  

w h ic h  th e  fo o d  p r e s e r v e s ,  a n d  th e  m e d ic in e  r e s to r e s .
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O n e e n d , o r  o n e  a g e n t , o r  o n e  s u b je c t

3 4 . A liq u a n d o  e n im  e a  q u a e  c o n v e n iu n t  s e c u n d u m  a n a lo g ia m , 
id e s t in p r o p o r t io n e v e l c o m p a r a t io n e v e l c o n v e n ie n t ia , 
a t tr ib u u n tu r u n i f in i , s ic u t p a te t in p r a e d ic to e x e m p lo ;  
a liq u a n d o u n i a g e n t i,  s ic u t  m e d ic u s  d ic itu r  e t  d e  e o  q u i o p e r a tu r  
p e r  a r te m  e t  d e  e o  q u i o p e r a tu r  s in e  a r te , u t  v e tu la , e t  e t ia m  d e  
in s tr u m e n t is , s e d  p e r  a t tr ib u tio n e m  a d  u n u m  a g e n s q u o d  e s t  
m e d ic in a . A liq u a n d o a u te m  p e r a t tr ib u t io n e m  a d u n u m  
s u b ie c tu m , s ic u t e n s d ic itu r  d e  s u b s ta n t ia  e t d e  q u a n tita te  e t  
q u a lita te  e t  a li is  p r a e d ic a m e n t is . N o n  e n im  e x  to to  e s t e a d e m  
r a t io  q u a  s u b s ta n t ia  e s t e n s e t q u a n t ita s e t a lia ; s e d  o m n ia  
d ic u n tu r  e n s  e x  e o  q u o d  a t tr ib u u n tu r  s u b s ta n t ia e , q u a e  q u id e m  
e s t s u b ie c tu m  a lio r u m . E t id e o  e n s d ic itu r p e r p r iu s d e  
s u b s ta n t ia  e t  p e r  p o s te r iu s  d e  a liis ; e t  id e o  e n s  n o n  e s t  g e n u s  
s u b s ta n t ia e e t q u a n tita t is , q u ia  n u llu m  g e n u s p r a e d ic a tu r  p e r  
p r iu s  e t  p o s te r iu s d e  s u is  s p e c ie b u s . S e d  p r a e d ic a tu r  a n a lo g ic e . 
E t  h o c  e s t  q u o d  d ix im u s , q u o d  s u b s ta n t ia  e t  q u a n t ita s  d iff e r u n t  

g e n e r e , s e d  s u n t  id e m  s e c u n d u m  a n a lo g ia m .

N o w , s o m e t im e s th e th in g s w h ic h  a r e th e s a m e  a c c o r d in g  to  
a n a n a lo g y — th a t is , in  a  p r o p o r t io n  o r  c o m p a r is o n  o r  
a g r e e m e n t -  a r e  a t tr ib u te d  to  o n e  e n d ,  a s  is  c le a r  in  th e  e x a m p le  
ju s t n o te d . S o m e t im e s th e y  a r e a t tr ib u te d  to  o n e a g e n t , a s  
" m e d ic a l"  is  s a id  b o th  o f  s o m e o n e  w h o  w o r k s  b y  m e a n s  o f  h is  
a r t a n d  o f s o m e o n e w h o  w o r k s w ith o u t th e a r t , a s a n  o ld  
e x p e r ie n c e d  w o m a n , a n d  e v e n  o f  in s tr u m e n ts ; a n d  in  e a c h  o f  
th e s e  c a s e s b y  a n  a t tr ib u t io n  to  o n e  a g e n t w h ic h  is th e  a r t o f  
m e d ic in e . A t  o th e r  t im e s , th e y  a r e  a t tr ib u te d  to  o n e  s u b je c t , a s  
" b e in g "  is  s a id  o f  s u b s ta n c e  a n d  o f  q u a n tity  a n d  q u a lity  a n d  th e  
o th e r  p r e d ic a m e n ts . F o r  th a t  b y  w h ic h  s u b s ta n c e  is  a  b e in g , o n  
th e  o n e  h a n d , a n d  th a t b y  w h ic h  q u a n tity  a n d  th e  o th e r s  a r e  
b e in g s , o n  th e  o th e r  h a n d , a r e  n o t  w h o lly  th e  s a m e . A ll o f  th e s e  
o th e r s a r e  s a id  to  b e  b e in g s  b e c a u s e  o f th e  fa c t th a t th e y  a r e  
a t tr ib u te d  to  s u b s ta n c e , w h ic h  o f  c o u r s e  is  th e  s u b je c t  o f  a ll o f  
th e m . A n d  s o , " b e in g "  is s a id  f ir s t o f a ll o f s u b s ta n c e , a n d  
p o s te r io r ly  o f  th e  o th e r s . A n d  th is  is  w h y  b e in g  is  n o t  a  g e n u s  in  
r e la t io n  to  s u b s ta n c e  a n d  q u a n t ity , i .e . , b e c a u s e  n o  g e n u s  is  
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p r e d ic a te d  o f  i t s  s p e c ie s , f ir s t  o f  o n e , a n d  p o s te r io r ly  o f  o th e r s , 
a n d  b e in g  is  p r e d ic a te d  ju s t  th a t  w a y ,  i .e . ,  a n a lo g ic a lly . A n d  th is  
is w h a t w e  s a id  a b o v e , th a t s u b s ta n c e  a n d  q u a n t ity  d if fe r  in  
g e n u s ,  b u t  a r e  th e  s a m e  a c c o r d in g  to  a n  a n a lo g y .

I n  3 4 ., A q u in a s  a d d s  to  w h a t  h e  h a d  s a id  a b o u t  a n a lo g ic a l  p r e d ic a t io n  in  

3 3 ., b y  p o in t in g  o u t  th a t  th e  d iv e r s e  th in g s , a n d  th e ir  d iv e r s e  r e la t io n s , w h ic h  

f ig u r e  in  a n a lo g ic a l p r e d ic a t io n s  a r e  a t tr ib u te d  a t t im e s to  o n e  a n d  th e  s a m e  

e n d ,  a s  to  h e a lth  in  th e  e x a m p le  o f fe r e d  in  3 3 .. H e a lth , q u ite  c le a r ly , is  th e  o n e  

e n d  d e s ir e d  b y  th e  l iv in g  o r g a n is m  w h ic h  is  th e  s u b je c t  o f  h e a lth , th e  o n e  e n d  

o f  w h ic h  u r in e  is  a  s ig n , th e  o n e  e n d  w h ic h  fo o d  p r e s e r v e s , a n d  th e  o n e  e n d  

w h ic h  m e d ic in e  r e s to r e s . B u t, a t t im e s th e y  a r e  a t tr ib u te d  to  o n e  a n d  th e  

s a m e  a g e n t , a n d  a t  t im e s  to  o n e  a n d  th e  s a m e  s u b je c t . —  T o  o n e  a n d  th e  

s a m e  a g e n t ,  a s  in  th e  c a s e  o f  th e  w o r d  " m e d ic a l,"  to  th e  o n e  w h o  p o s s e s se s  th e  

a r t  o f  m e d ic in e , i .e . , th e  m e d ic a l d o c to r . T h e  w o r d  " m e d ic a l"  is  p r e d ic a te d  p e r  

p r iu s o f 1 ) th e  m e d ic a l d o c to r  w h o  d o e s  h is  m e d ic a l w o r k  b y  m e a n s  o f  th e  

a r t  h e  p o s se s s e s , a n d  p e r  p o s te r iu s  o f  o th e r  th in g s , s u c h  a s 2 ) th e  o ld  w o m a n , 

p e r h a p s a  m id w ife , w h o  d o e s  h e r  m e d ic a l w o r k  w ith o u t th e  a r t w h ic h  th e  

m e d ic a l d o c to r h a s , b u t r a th e r b y h e r y e a r s o f m e d ic a l e x p e r ie n c e , a n d  

3 ) e v e n  o f  th e  in s tr u m e n ts , l ik e  a  s y r in g e  o r  a  s te th o s c o p e , w h ic h  a r e  u se d  b y  

th o s e  w h o  a r e  e n g a g e d  in  m e d ic a l w o r k . —  T h e  a r t  o f  m e d ic in e , c le a r ly , is  in  

v a r io u s w a y s  th e  c o o p e r a t in g  a g e n t , o r  th e  c o o p e r a t in g  m o v in g  c a u s e , w h ic h  

a s s is t s  n a tu r e , th e  p r im a r y  a g e n t , in  i t s  (n a tu r e 's ) e f fo r ts  a t d o c to r in g . I n  o n e  

w a y , in  th e  c a s e  o f th e  m e d ic a l d o c to r ; fo r  h e  p o s s e s se s  th e  a r t . I n  a n o th e r  

w a y , in  th e  c a s e  o f th e  o ld  w o m a n ; fo r  s h e  p o ss e s s e s  th e  e x p e r ie n c e  a n d  th e  

k n o w -h o w ,  th o u g h  w ith o u t  th e  a r t , w h ic h  ( e x p e r ie n c e  a n d  k n o w -h o w ) o th e r s  

h a v e  b e c a u s e  th e y  h a v e th e  a r t . I n  s t il l a n o th e r w a y , in  th e  c a s e  o f th e  

m e d ic a l in s tr u m e n ts ; fo r  th e y  a r e th in g s w h ic h  a r e  n e c e s sa r y , o r  a t le a s t  

h e lp fu l , fo r  a  b e t te r  fu n c t io n in g  o f  th e  a r t .

A t t im e s th e  d iv e r s e  th in g s , a n d  th e ir  d iv e r s e  r e la t io n s , w h ic h  f ig u r e  in  

a n a lo g ic a l p r e d ic a t io n s  a r e  a t tr ib u te d  to  o n e  a n d  th e  s a m e  s u b je c t , a s  in  th e  

c a s e o f th e w o r d  " b e in g ," to  w h a t is a n  u lt im a te e x is t in g  th in g , i .e . , to  
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s u b s ta n c e . T h e  w o r d  " b e in g "  is  p r e d ic a te d  p e r  p r iu s o f 1 ) s u b s ta n c e , w h ic h  is  

id u t  h a s e x is te n c e in  a n d  o f i t s e lf , a n d  w h ic h  th e r e fo r e e x is ts in  a  m o s t  

p r o p e r  s e n se ; a n d p e r p o s te r iu s o f o th e r th in g s , s u c h a s 2 ) q u a n t ity , 

J ) q u a lity , 4 ) r e la t io n , a n d 5 ) th e  o th e r  p r e d ic a m e n ts , a ll o f  w h ic h  h a v e  

e x is te n c e o n ly  in  r e la t io n  to  s u b s ta n c e , n o n e  in  a n d  o f th e m s e lv e s , a n d  s o  

e x is t  in  a  le s s  p r o p e r  s e n s e .

M a tte r  a n d  fo r m : th e  s a m e  in  n u m b e r , th e  s a m e  in  s p e c ie s , th e  s a m e  in  
R s ,  a n d  th e  s a m e  o n ly  a c c o r d in g  to  a n  a n a lo g y

3 5 . E o r u m  ig itu r  q u a e  s u n t id e m  n u m e r o , e t fo r m a  e t  m a te r ia  
s u n t  id e m  n u m e r o , s ic u t  T u li i e t  C ic e r o n is . E o r u m  a u te m  q u a e  
s u n t id e m  s p e c ie , s e d  d iv e r s a  n u m e r o , e t ia m  m a te r ia  e t fo r m a  
n o n  e s t  e a d e m  n u m e r o , s e d  s p e c ie ,  s ic u t  S o c r a t is  e t  P la to n is . E t 
s im il i t e r  e o r u m  q u a e  s u n t  id e m  g e n e r e , e t p r in c ip ia  s u n t  id e m  
g e n e r e ;  u t  a n im a  e t  c o r p u s  a s in i e t  e q u i d if f e r u n t  s p e c ie ,  s e d  s u n t  
id e m  g e n e r e . E t s im il it e r  e o r u m  q u a e  c o n v e n iu n t s e c u n d u m  
a n a lo g ia m  ta n tu m , p r in c ip ia  s u n t  e a d e m  s e c u n d u m  a n a lo g ia m  
ta n tu m , s iv e  p r o p o r t io n e m . M a te r ia  e n im  e t  fo r m a  e t  p r iv a t io ,  
s iv e  p o te n t ia  e t a c tu s , s u n t p r in c ip ia  s u b s ta n t ia e  e t a lio r u m  
g e n e r u m . T a m e n  m a te r ia  s u b s ta n t ia e  e t  q u a n t ita t is , e t  s im il i t e r  
fo r m a e t p r iv a t io , d if f e r u n t g e n e r e , s e d  c o n v e n iu n t s o lu m  
s e c u n d u m  p r o p o r t io n e m  in  h o c  q u o d , s ic u t s e  h a b e t m a te r ia  
s u b s ta n t ia e a d  s u b s ta n t ia m  in  r a t io n e  m a te r ia e , i ta  s e  h a b e t  
m a te r ia  q u a n t ita t is  a d  q u a n tita te m . S ic u t  ta m e n  s u b s ta n tia  e s t  
c a u s a c a e te r o r u m , i ta  p r in c ip ia  s u b s ta n t ia e s u n t p r in c ip ia  
o m n iu m  a lio r u m .

A n d  s o , th e  fo r m  a n d  th e  m a tte r  o f  w h a t is n u m e r ic a l ly  th e  
s a m e , a r e  a ls o  n u m e r ic a l ly  th e  s a m e , fo r  e x a m p le  o f  T u ll iu s  a n d  
o f  C ic e r o . T h e  m a tte r  a n d  th e  fo r m  o f  th in g s  w h ic h  a r e  th e  s a m e  
in  s p e c ie s , b u t  d iv e r s e  in  n u m b e r , fo r  e x a m p le  th e  m a tte r  a n d  
th e  fo r m  o f  S o c r a te s  a n d  o f  P la to , a r e  l ik e w is e  n o t  th e  s a m e  in  
n u m b e r , b u t  o n ly  in  s p e c ie s . S im ila r ly , th e  p r in c ip le s  o f  th in g s  
w h ic h  a r e  th e  s a m e  in  g e n u s , a r e  th e m s e lv e s  th e  s a m e  in  g e n u s ;  
fo r  e x a m p le , th e  s o u l a n d  th e  b o d y  o f  a n  a s s  a n d  o f  a  h o r s e  d if fe r  
in  s p e c ie s , b u t a r e  th e  s a m e  in  g e n u s . S im ila r ly , a g a in , th e  
p r in c ip le s o f th in g s w h ic h  a r e  th e  s a m e  o n ly  a c c o r d in g  to  a n  
a n a lo g y , a r e th e s a m e o n ly  a c c o r d in g  to a n  a n a lo g y , o r a  
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p r o p o r t io n . F o r , m a tte r  a n d  fo r m  a n d  p r iv a tio n , a n d  p o te n c y  
a n d  a c t a s  w e ll, a r e  p r in c ip le s  o f  s u b s ta n c e  a n d  o f th e o th e r  
g e n e r a . N o n e th e le s s , th e  m a tte r  o f  s u b s ta n c e  a n d  o f  q u a n t ity , 
a n d  s im ila r ly  th e  fo r m  a n d  th e  p r iv a t io n ,  d if f e r  in  g e n u s  b u t  a r e  
th e  s a m e  o n ly  a c c o r d in g  to  a  p r o p o r t io n , w h ic h  a m o u n ts  to  th is , 
th a t  ju s t a s  th e  m a tte r  o f  s u b s ta n c e  is  r e la te d  to  s u b s ta n c e  a s  i t s  
m a tte r ,  s o  to o  is  th e  m a tte r  o f  q u a n tity  r e la te d  to  q u a n tity . J u s t  a s  
s u b s ta n c e  is th e  c a u se  o f th e  o th e r s , s o  to o  th e  p r in c ip le s o f  
s u b s ta n c e  a r e  th e  p r in c ip le s  o f  a ll th e  o th e r s .

I n  3 5 ., A q u in a s  ta k e s  u p  th e  m a in  p o in t o f  c h a p te r  s ix , n a m e ly  th a t  th e  

m a tte r  a n d  th e fo r m  o f th in g s w h ic h  a r e  b o th  th e  s a m e  a n d  d if fe r e n t in  

d iff e r e n t w a y s , a r e  b o th  th e  s a m e  a n d  d if f e r e n t  in  c o r r e sp o n d in g ly  d iff e r e n t  

w a y s . H e  b e g in s w ith  s a m e n e s s  in  n u m b e r , th e n  m o v e s to  s a m e n e s s  in  

s p e c ie s , th e n  to  s a m e n e s s  in  g e n u s , a n d  la s t ly  to  s a m e n e s s  a c c o r d in g  to  a n  

a n a lo g y  o n ly .

T u lliu s  a n d  C ic e r o  a r e  o n e  a n d  th e  s a m e  in d iv id u a l , o n e  a n d  th e  s a m e  in  

n u m b e r  o r  w h e n  c o u n te d ,  th o u g h  th e y  a r e  d iff e r e n t in  n a m e . T h a t  is , b e in g  

c a l le d  b y th e n a m e  " T u ll iu s"  is d if f e r e n t f r o m  b e in g  c a l le d  b y  th e  n a m e  

" C ic e r o ,"  th o u g h  b o th  n a m e s d e s ig n a te  o n e  a n d  th e  s a m e  in d iv id u a l. T h e  

fo r m  a n d  th e  m a tte r  o f  T u lliu s  a n d  o f  C ic e r o , w h o  a r e  o n e  a n d  th e  s a m e  in  

n u m b e r , a r e  o n e  a n d  th e  s a m e  in  n u m b e r . T h e  s o u l a n d  th e  b o d y  o f th is  

m a n  a r e  th is  s o u l  a n d  th is  b o d y .

W h a t is  th e  p o in t  o f  th is ?  o n e  m a y  a s k . I s  i t s  p o in t  to  n o te  th a t th is  m a n  

is  th is  m a n  b e c a u s e  h is  b o d y  is  th is  b o d y  a n d  h is  s o u l is  th is  s o u l? O r , is  i ts  

p o in t  to  n o te  th a t  th is  b o d y  is  th is  b o d y  a n d  th a t  th is  s o u l is  th is  s o u l , b e c a u s e  

th e y  a r e  th e  b o d y  a n d  th e  s o u l o f  th is  m a n ? D o e s  th e  n u m e r ic a l s a m e n e s s  o f  

th e m a tte r  a n d  o f th e fo r m  c a u s e , a n d  b y  c a u s in g  e x p la in , th e  n u m e r ic a l  

s a m e n e s s o f th e in d iv id u a l? O r , d o e s th e n u m e r ic a l s a m e n e s s o f th e  

in d iv id u a l c a u s e , a n d  b y  c a u s in g  e x p la in , th e  n u m e r ic a l s a m e n e s s o f th e  

m a tte r  a n d  th e  fo r m ?
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A  n o t u n r e a s o n a b le  s u g g e s t io n  is th e  fo llo w in g , th a t  A q u in a s*  p o in t is  

v o fo ld . 1 ) T o  o b s e r v e  th a t  th e r e  is  a  c o r r e s p o n d e n c e  b e tw e e n  th e  s a m e n e s s  

I  th e  m a tte r  a n d  fo r m , o n  th e  o n e  h a n d , a n d  th e  s a m e n e s s o f th e th in g s  

u d e  o u t o f m a tte r  a n d  fo r m , o n  th e  o th e r  h a n d ; s o  th a t i f th e  th in g  is  

u m e r ic a lly  th e  s a m e , s o  a r e  i ts  m a tte r  a n d  i t s fo r m ; a n d  i f th e  m a tte r  a n d  

t ie fo r m  a r e n u m e r ic a l ly th e s a m e , s o  is th e th in g ; a n d  s im ila r ly fo r  

a m e n e s s in  s p e c ie s , in  g e n u s , a n d  a c c o r d in g  to  a n  a n a lo g y  o n ly . 2 ) T o  

t e e r v e , in  a c c o r d  w ith  th e  u n d e r ly in g  ta sk  o f th is  s h o r t w o r k  a s  a  w h o le  

t fh ic h  is  a n  a t te m p t to  b e c o m e  c le a r  o n  th e  p r in c ip le s  o f  n a tu r a l th in g s ) th a t  

n a t te r s a n d  fo r m s o f  d if f e r e n t  s o r t s  a r e  th e  p r in c ip le s o f  n a tu r a l th in g s  o f  

l i f f e r e n t s o r t s ; a n d  n o t  v ic e  v e r s a , i .e . , n o t th a t th in g s  o f  d if f e r e n t  s o r t s  a r e  

h e  p r in c ip le s  o f  m a tte r s  a n d fo r m s  o f  d iff e r e n t s o r ts . M a tte r  a n d  fo r m , a n d  

p r iv a t io n  a s  w e ll , a r e  th e  p r in c ip le s  o f  n a tu r a l th in g s , m a tte r  a n d  fo r m  b e in g  

p r in c ip le s  w h ic h  a r e  a lso  c a u s e s , p r iv a t io n  b e in g  a  p r in c ip le  w h ic h  is  n o t  a ls o  

« c a u s e . P r in c ip le s w h ic h  a r e  c a u se s  a c c o u n t fo r th e  e x is te n c e  o f th in g s , 

w h e r e a s  p r in c ip le s w h ic h  a r e  n o t  c a u s e s  d o  n o t . M a tte r  a n d  fo r m  a c c o u n t  fo r  

e x is te n c e b e c a u s e th e y a r e in tr in s ic c o m p o n e n ts o f th e m a k e u p , i .e . , 

in g r e d ie n ts o f th e e s s e n c e , o f a n a tu r a l s u b s ta n c e ; p r iv a t io n is n o t . 

M o r e o v e r , u n iv e r s a l c a u se s  a c c o u n t fo r  th e  e x is te n c e  o f  u n iv e r s a l e f fe c t s , le s s  

u n iv e r s a l c a u s e s a c c o u n t fo r th e e x is te n c e  o f le s s u n iv e r sa l e f fe c t s , a n d  

in d iv id u a l c a u s e s a c c o u n t fo r th e  e x is te n c e  o f in d iv id u a l e f fe c ts . T h u s , 

g e n e r ic  m a tte r a n d  fo r m  a c c o u n t fo r th e  e x is te n c e  o f th in g s w h ic h  a r e  th e  

s a m e  in  g e n u s , e .g . , b o d y  a n d  s o u l a c c o u n t  fo r  th e  e x is te n c e  o f  a n  a s s  a n d  o f  a  

h o r s e ; s p e c if ic  m a tte r  a n d  fo r m  a c c o u n t fo r  th e  e x is te n c e  o f  th in g s  w h ic h  a r e  

th e s a m e in  s p e c ie s , e .g . , h u m a n  b o d y  a n d  h u m a n  s o u l a c c o u n t fo r th e  

e x is te n c e  o f  P la to  a n d  o f  S o c r a te s ; a n d  in d iv id u a l m a tte r  a n d  fo r m  a c c o u n t  

lo r  th e  e x is te n c e  o f  w h a t  is  th e  s a m e  in  n u m b e r , i .e . , th e  in d iv id u a l, e .g . , m y  

b o d y  a n d  m y  s o u l a c c o u n t fo r  m y  e x is te n c e . L a s tly , a n a lo g ic a l m a tte r  a n d  

fo r m  a c c o u n t fo r  th e  e x is te n c e  o f  th in g s  w h ic h  a r e  th e  s a m e  o n ly  a c c o r d in g  to  

a n  a n a lo g y , e .g . , th e  m a tte r  a n d  th e  fo r m  o f  s u b s ta n c e  a c c o u n t , in  o n e  w a y  

(L e ., a s  in tr in s ic  c o m p o n e n ts ) , fo r  th e  e x is te n c e  o f th e  s u b s ta n c e  i t s e lf , b u t  

a ls o , a n d  in  o th e r  w a y s  (b u t  n e v e r  a s  in tr in s ic  c o m p o n e n ts ) , fo r  th e  e x is te n c e  
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o f  a ll th e  a c c id e n ts  o f  th e  s u b s ta n c e  a s  w e ll . S o m e  a c c id e n ts  a r e  c a u s e d  b y  th e  

fo r m  a lo n e  o f  th e  s u b s ta n c e  (a s  b y  a n  e f f ic ie n t  c a u se , a n d  a s  r e c e iv e d  b y  a n  

e x tr in s ic  m a tte r , o r  s u b je c t) , e .g . , th e  h u m a n  in te lle c t . S o m e  a r e  c a u s e d  b y  th e  

fo r m  a n d  th e  m a tte r  o f  th e  s u b s ta n c e  to g e th e r  (a s  b y  a n  e f f ic ie n t  c a u s e , a n d  a s  

r e c e iv e d  b y  a n  e x tr in s ic  m a tte r , o r  s u b je c t) , e .g . , th e  p o w e r s  o f  s e n s a t io n . N o  

a c c id e n ts , h o w e v e r , a r e  c a u s e d  b y  th e  m a tte r  a lo n e  o f  th e  s u b s ta n c e  ( i.e . , n o t  

a s  b y  a n  e f f ic ie n t  c a u s e ; th o u g h  m a tte r , a s  u lt im a te  s u b je c t , is  w h a t  a c c o u n ts  

fo r  th e  r e c e p t iv ity  o f  th e  s u b s ta n c e , a s  a  w h o le  c o m p o s e d  o f  m a tte r  a n d  fo r m , 

w ith  r e s p e c t to  i t s m a te r ia l a c c id e n ts ) ; fo r  m a tte r , o f i t s e lf , is  ju s t p o te n c y  

w ith o u t  a n y  a c tu a lity  a t  a ll .
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P A R T  T W O

D E  M IXT IO N E  ELEM EN T O R U M





D e  M ix t io n e E le m e n to r u m

T h e  q u e s t io n

H o w  d o  e le m e n ts r e m a in  in  th e  p h y s ic a l th in g s  w h ic h  a r e  m a d e  u p  o u t o f  
th e m ?

1 . D u b iu m  a p u d  m u lto s e s s e  s o le t q u o m o d o  e le m e n ta  s in t in  
m ix to .

T h e r e  is  a  c o n tin u in g  u n c e r ta in ty  a m o n g  m a n y  a s  r e g a r d s  h o w  
e le m e n ts  a r e  in  a  m ix e d  b o d y .

T h e  q u e s t io n  b e in g  c o n s id e r e d  in  th is  b r ie f  w o r k , a s  A q u in a s  in d ic a te s  in  

ζ  is  th e  q u e s t io n : h o w  a r e  e le m e n ts  in  a  m ix e d  b o d y ?

A n d , th is  p r o m p ts  o n e  to  a s k : w h a t  e x a c t ly  is  th is  q u e s t io n  a s k in g ? I t is  

d e a r th a t e v e n  th e  b e g in n in g s o f a n  a n s w e r  to  th e im m e d ia te ly  p r e c e d in g  

q u e s t io n  r e q u ir e , in  tu r n , s o m e  s o r t o f  a n s w e r  to  fu r th e r  q u e s t io n s , a t le a s t 

th e  fo llo w in g : w h a t  is  a n  e le m e n t? a n d , w h a t  is  a  m ix e d  b o d y ?

A s  r e g a r d s th e  f ir s t q u e s t io n , w h a t is  a n  e le m e n t? , i t s h o u ld  b e  p o in te d  

o u t , to  b e g in  w ith , th a t th e c o n te x t h e r e is  th e p h y s ic a l w o r ld . S o  th a t , th e  

e le m e n ts  b e in g  c o n s id e r e d  a r e  e le m e n ts  o f th in g s  in  th e  p h y s ic a l w o r ld . -  

A n  e le m e n t , g e n e r a lly  d e s c r ib e d ,  a s  A q u in a s  u n d e r s ta n d s  i t , is  th a t  (w h a te v e r )  

o u t o f  w h ic h  s o m e th in g  (w h a te v e r ) is  m a d e , a s  o u t o f  a  p r im a r y  c o n s t itu e n t , 

w h ic h  r e m a in s  in  th a t  s o m e th in g , a n d  w h ic h  is  in d iv is ib le  in  k in d . - A n  

d e m e n t o f th in g s in  th e p h y s ic a l w o r ld , a s A q u in a s u n d e r s ta n d s i t , is a  
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s im p le  b o d y , a  s im p le  p h y s ic a l th in g , o u t  o f  w h ic h  a  c o m p le x  b o d y , a  c o m p le x  

p h y s ic a l th in g , is m a d e , a s o u t o f a  p r im a r y  c o n s t itu e n t , i .e . , a  c o n s titu e n t  

w h ic h  i t s e lf h a s  n o  p r io r  b o d ily  c o n s titu e n ts . A n  e le m e n t r e m a in s  in  s o m e  

w a y  in  th e  c o m p le x  b o d y ( e x a c t ly  h o w  i t  r e m a in s , is  th e  q u e s t io n  o f  th is  b r ie f  

w o r k ) . A n  e le m e n t  is  in d iv is ib le  in  k in d , i .e ., i t  c a n n o t  b e  b r o k e n  d o w n  s o  a s  

to  y ie ld  p a r ts  w h ic h  a r e  d if f e r e n t  in  k in d  f r o m  i ts  o w n  k in d . M o r e o v e r , a n  

e le m e n t  c a n  e x is t  s e p a r a te ly , i .e . , n o t  a s  a  c o n s t itu e n t  o f  a  c o m p le x  b o d y , b o th  

b e fo r e  a n d  a f te r  h a v in g  b e e n  s u c h  a  c o n s t itu e n t . E le m e n ts  c a n  a c t  u p o n , a n d  

b e  a c te d  u p o n  b y , o n e  a n o th e r . T h e y  b e c o m e  c o n s titu e n ts  o f  a  c o m p le x  b o d y  

o n ly  a f te r th e y  h a v e b e e n  a lte r e d  b y  o n e a n o th e r , th o u g h  n o t b e y o n d  

r e tr ie v a b ili ty .

A s  r e g a r d s  th e  s e c o n d  q u e s t io n , w h a t  is  a  m ix e d  b o d y ? , i t  s h o u ld  b e  n o te d  

s im p ly  th a t a m ix e d  b o d y  is a  p h y s ic a l th in g  w h ic h  is m a d e u p  o u t o f  

e le m e n ts ; a m ix e d  b o d y is w h a t w a s c a lle d a complex body in th e  

im m e d ia te ly  p r e c e d in g  p a r a g r a p h .

T h o u g h  A q u in a s  th o u g h t , g iv e n  h is  t im e s , th a t w a te r  w a s  o n e  o f  th e  fo u r  

e le m e n ts , th e  o th e r  th r e e  b e in g  e a r th , a ir  a n d  f ir e —  a n  id e a  g o in g  b a c k  to  

a n c ie n t  G r e e c e -  to d a y  w e  w o u ld  s a y  th a t  w a te r  c a n n o t  b e  a n  e le m e n t . I t  is , 

r a th e r , a m ix e d  b o d y ; fo r , u n lik e a n  e le m e n t , i t is m a d e  u p  o u t o f p r io r  

c o n s t itu e n ts , i .e . , o u t o f  h y d r o g e n  a n d  o x y g e n . N o w , w h a t a b o u t h y d r o g e n  

a n d  o x y g e n ? W o u ld  th e y  c o u n t  a s  e le m e n ts?  P e r h a p s  n o t . F o r , th o u g h  b o th  

r e m a in  in  w a te r  in  s o m e  w a y ; th o u g h  b o th  c a n  e x is t s e p a r a te ly , i .e , n o t a s  

c o n s t itu e n ts  o f  w a te r , b o th  b e fo r e  a n d  a f te r  b e in g  s u c h  c o n s t itu e n ts ; th o u g h  

b o th  c a n  a c t  u p o n , a n d  b e  a c te d  u p o n  b y , o n e  a n o th e r ;  th o u g h  b o th  h a v e  b e e n  

a lte r e d  b y  o n e  a n o th e r , b u t n o t b e y o n d  r e tr ie v a b il ity , in  o r d e r to  b e c o m e  

c o n s t itu e n ts  o f  w a te r ; -  i t  d o e s  n o t  s e e m  to  b e  th e  c a s e  th a t  th e y  a r e  p r im a r y  

c o n s t itu e n ts . F o r  th e y , in  tu r n , a r e  m a d e  u p  o u t o f  p r io r  c o n s t itu e n ts , e .g . , 

p r o to n s a n d e le c tr o n s . N o r d o e s i t s e e m  to b e th e c a s e th a t th e y  a r e  

in d iv is ib le  in  k in d , fo r  th e  c o n s t itu e n ts  o f  o x y g e n , e .g . , e le c tr o n s  a n d  p r o to n s ,
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o th e r  in  k in d  th a n  o x y g e n , a n d  th o s e  o f  h y d r o g e n , s im ila r ly , a r e  o th e r  in  

1  th a n  h y d r o g e n . S h a ll w e  s a y , th e n , th a t p r o to n s  a n d  e le c tr o n s a r e  th e  

n e n ts  o f  m ix e d  b o d ie s ; o r  th a t in g r e d ie n ts  w h ic h  a r e  m o r e  s im p le  s t il l , a r e  

e le m e n ts  o f  m ix e d  b o d ie s ? Q u a r k s , p e r h a p s ? B u t, c a n  p r o to n s , e le c tr o n s  

1 q u a r k s e x is t s e p a r a te ly , i .e . , n o t a s c o n s t itu e n ts  o f m ix e d  b o d ie s , b o th  

x e  a n d  a f te r  h a v in g  b e e n  s u c h  c o n s t itu e n ts ?

ir s t  a n s w e r

e e le m e n ts r e m a in  w ith  th e ir  s u b s ta n t ia l fo r m s , b u t th e ir  a c t iv e  a n d  

s iv e  q u a lit ie s  h a v e  b e e n  c h a n g e d  in to  s o m e  s o r t  o f  m e a n

2 . V id e tu r  a u te m  q u ib u s d a m  q u o d , q u a lita t ib u s a c t iv is e t  

p a s s iv is e le m e n to r u m a d  m e d iu m  a liq u a lit e r  r e d u c tis p e r  

a lte r a t io n e m , fo r m a e  s u b s ta n t ia le s  e le m e n to r u m  m a n e a n t . S i 

e n im  fo r m a e s u b s ta n t ia le s n o n  r e m a n e a n t , v id e b itu r e s s e  

c o r r u p tio  q u a e d a m  e le m e n to r u m , e t  n o n  m ix t io .

T o  s o m e , i t  s e e m s  th a t , th o u g h  th e  a c t iv e  a n d  p a ss iv e  q u a lit ie s  o f  

th e  e le m e n ts  a r e  c h a n g e d  b y  a lte r a t io n  in to  s o m e  s o r t o f  m e a n , 

th e s u b s ta n tia l fo r m s o f th e e le m e n ts r e m a in . F o r , i f th e  

s u b s ta n t ia l fo r m s d o  n o t r e m a in , th e r e  w o u ld  s e e m  to  b e  a  

c o r r u p t io n  o f  th e  e le m e n ts , a n d  n o t  a  m ix in g  o f  th e m .

3 . R u r s u s , s i  fo r m a  s u b s ta n t ia l is  c o r p o r is  m ix ti  s it  a c tu s  m a te r ia e , 

n o n  p r a e s u p p o s it is  fo r m is  s im p lic iu m  c o r p o r u m , tu n c  s im p lic ia  

c o r p o r a  a m itte n t e le m e n to r u m  r a t io n e m . E s t e n im  e le m e n tu m  

e x  q u o  c o m p o n itu r  a liq u id  p r im o , e t  e s t  in  e o , e t  e s t  in d iv is ib ile  

s e c u n d u m  s p e c ie m . S u b la t is e n im  fo r m is  s u b s ta n t ia l ib u s , n o n  

s ic  e x  s im p lic ib u s  c o r p o r ib u s  c o r p u s  m ix tu m  c o m p o n e tu r , q u o d  

in  e o  r e m a n e a n t .
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A g a in , i f  th e  s u b s ta n t ia l fo r m  o f  a  m ix e d  b o d y  is th e  a c t o f  
m a tte r  in  s u c h  a  w a y  th a t  th e  fo r m s  o f  th e  s im p le  b o d ie s  a r e  n o t  
p r e su p p o se d , th e n  th e  s im p le  b o d ie s w ill lo s e th e  s ta tu s o f  
e le m e n ts . F o r  a n  e le m e n t  is  th a t  o u t  o f  w h ic h  a  th in g  is  m a d e  in  
a  p r im a r y  w a y , a n d  r e m a in s  in  th e  th in g , a n d  is  in d iv is ib le  in  
k in d . S o  th a t , i f  th e  s u b s ta n t ia l fo r m s  o f  th e  e le m e n ts  a r e ta k e n  
a w a y , a  m ix e d  b o d y  w ill n o t b e  m a d e  o u t o f  s im p le  b o d ie s  in  
s u c h  a  w a y  th a t  th e y  r e m a in  in  i t

A s  s o m e  s e e  i t , n o te s  A q u in a s in  2 ., th e  e le m e n ts r e m a in  in ta c t in  th e  

m ix e d  b o d y , i .e . , w ith  th e ir  r e s p e c t iv e  s u b s ta n t ia l fo r m s , th o u g h  th e ir  a c t iv e  

a n d  p a ss iv e  q u a lit ie s  h a v e  b e e n  a lte r e d .

T h e y  a r g u e , f ir s t , a s  A q u in a s  p o in t s  o u t  in  2 ., th a t th e  a c t iv e  a n d  p a ss iv e  

q u a lit ie s  o f a  m ix e d  b o d y  a r e  d if fe r e n t f r o m , in d e e d  a r e  s o m e  s o r t o f  m e a n  

b e tw e e n , th o s e o f e a c h  o f i t s c o n s t itu e n t e le m e n ts ; fo r , i f th e y  w e r e  n o t  

d iff e r e n t , i t w o u ld  b e  im p o s s ib le to  d if f e r e n t ia te th e  m ix e d  b o d y  f r o m  i t s  

e le m e n ts . F o r , a  th in g  a c t s , a n d  is  a c te d  u p o n , a c c o r d in g  to  w h a t  i t  is . B u t  th e  

e le m e n ts  th e m s e lv e s , in  a  m ix e d  b o d y , m u s t  r e m a in  u n c h a n g e d , m u st  r e ta in  

th e ir  s u b s ta n t ia l fo r m s . F o r , i f th is w e r e  n o t th e  c a s e , th e n  th e  e le m e n ts  

w o u ld  h a v e  b e e n  c o r r u p te d . A n d , ju s t a s  i t is  im p o ss ib le  fo r  a  w h o le  to  b e  

m a d e  u p  o f  c o n s titu e n ts  w h ic h  n o  lo n g e r  e x is t ;  s o  to o  is  i t  im p o s s ib le  to  h a v e  

a  m ix in g  o f  e le m e n ts , o u t  o f  e le m e n ts  w h ic h  n o  lo n g e r  e x is t .

T h e y  a r g u e ,  s e c o n d ly , a s  A q u in a s  n o te s  in  3 ., th a t  i f  th e  s u b s ta n t ia l fo r m  o f  

a  m ix e d  b o d y  w e r e  to  in fo r m  p r im e  m a tte r  d ir e c t ly , s o  th a t th e  fo r m s  o f  th e  

n o w -c o n s t itu t in g  s im p le  b o d ie s  h a d  p e r is h e d , th e n  th e  s im p le  b o d ie s  w o u ld  

n o t fu lf il l th e  d e f in it io n  o f  a n  e le m e n t. F o r , w h a te v e r  e ls e  a n  e le m e n t  is , i t  is  

s o m e th in g  w h ic h  r e m a in s  in  th e  m ix e d  b o d y .

B o th  th e s e  a r g u m e n ts , i .e . , th e  a r g u m e n t in  2 . a n d  th e  o n e  in  3., b e g in  b y  

s u p p o s in g  th a t th e  s u b s ta n t ia l fo r m s o f th e  s im p le  b o d ie s  d o  n o t s u r v iv e  in  

th e  m ix e d  b o d y . B u t , w h e r e a s th e  f ir s t a r g u m e n t n o te s  th a t , in  th a t c a s e , 
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th e r e  w o u ld  n o t  b e  a  m ix in g  o f s im p le  b o d ie s , b u t  a  c o r r u p tio n  o f  th e m ; th e  

s e c o n d  a r g u m e n t n o te s th a t , in  th a t c a s e , th e  s im p le  b o d ie s c o u ld  n o t b e  

d e m e n ts , b e c a u s e th e y  w o u ld  n o t r e m a in  in  th e  m ix e d  b o d y . T o  h a v e  a  

n ix in g  o u t o f  s im p le  b o d ie s , u r g e s th e  a r g u m e n t in  2 ., o n e  m u st  h a v e th e  

s im p le  b o d ie s . F o r  th e  s im p le  b o d ie s  to  b e  e le m e n ts , in s is t s  th e  a r g u m e n t in  

3 , th e y  m u st  r e m a in  in  th e  m ix e d  b o d y  a s  i ts  in g r e d ie n t s .

S u p p o s e  o n e  w e r e  to  a p p ly  s o m e  o f  th e s e  th o u g h ts  to  w a te r  a n d  o x y g e n  

a n d  h y d r o g e n , ta k in g  w a te r  a s  a  m ix e d  b o d y ,  a n d  o x y g e n  a n d  h y d r o g e n  a s  i t s  

d e m e n ts . D o  o x y g e n  a n d  h y d r o g e n  " r e m a in  in ta c t"  in  w a te r ? I t s e e m s th a t  

th e y  d o , a t  le a s t  in  s o m e  w a y ;  fo r  th e y  c a n  b e  r e tr ie v e d . H a v e  th e ir  a c t iv e  a n d  

p a s s iv e  q u a lit ie s  b e e n  a lte r e d ? C h a n g e d  in to  s o m e  s o r t  o f  m e a n ? A n d , w h a t  

a r e  th e  a c t iv e  a n d  p a s s iv e  q u a lit ie s  o f  h y d r o g e n  a n d  o x y g e n  —  i .e . , b e fo r e  th e y  

b e c a m e  c o n s t itu e n ts  o f  w a te r ? A n d  w h a t  is  th e  m e a n , i .e . , w h a t  a r e  th e  a c t iv e  

a n d  p a s s iv e  q u a lit ie s  o f  w a te r , in  t e r m s  o f  w h ic h  w a te r  is  to  b e  d iff e r e n t ia te d  

f r o m  o x y g e n  a n d  h y d r o g e n ? W h a t  e x a c t ly  is  i t  th a t  o x y g e n  d o e s  to  h y d r o g e n , 

a n d  v ic e  v e r s a , to  p r o d u c e  th is  m e a n  q u a lity  (o r  q u a lit ie s ) , w h ic h  is  th e  m e a n  

q u a lity  (o r  q u a lit ie s )  p r o p e r  to  w a te r ?

A ig u m e n ts  o f  A q u in a s  a g a in s t  th e  f ir s t  a n sw e r

4 . E s t  a u te m  im p o s s ib i le  s ic  s e  h a b e r e .

B u t,  i t  is  im p o s s ib le  th a t  i t  b e  th is  w a y .

I n  4 ., A q u in a s m a k e s  th e  c la im  th a t th e  s u b s ta n t ia l fo r m s  o f  th e  s im p le  

b o d ie s c a n n o t p o s s ib ly  r e m a in  in  th e m ix e d  b o d y  o f w h ic h  th e s e s im p le  

b o d ie s h a v e b e c o m e th e c o n s t itu e n ts . I n 5 . a n d  in  6 ., h e p r e s e n ts h is  

a r g u m e n ts  fo r  th a t  c la im .
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B e fo r e  tu r n in g  to  th o s e  a r g u m e n ts , i t  m ig h t  b e  h e lp fu l to  c o n s id e r  th a t , i f  

th e  s u b s ta n t ia l fo r m s  o f  h y d r o g e n  a n d  o x y g e n  r e m a in e d  in  w a te r , th e n  w a te r  

w o u ld  b e  w a te r  th r o u g h o u t , y e t s im u lta n e o u s ly  h y d r o g e n  in  c e r ta in  o f i t s  

p a r t s , a n d  o x y g e n  in  c e r ta in  o th e r o f i t s p a r ts . W h ic h  is q u ite c le a r ly  

im p o s s ib le . I t  m u st  b e  th e  c a s e  th e n  th a t , w h e n  h y d r o g e n  a n d  o x y g e n  b e c o m e  

c o n s t itu e n ts  o f  w a te r , th e y  c e a s e  b e in g  h y d r o g e n  a n d  o x y g e n  r e s p e c t iv e ly . F o r  

w a te r  is  w a te r , a n d  ju s t  w a te r . N o n e th e le s s , b o th  o x y g e n  a n d  h y d r o g e n  m u s t  

r e m a in  in  s o m e  w a y  in  th e  w a te r . F o r , b o th  a r e  r e tr ie v a b le . B u t, h o w  e x a c t ly  

d o  th e y  r e m a in ? T h is  is th e  m a in  q u e s t io n  b e in g  a d d r e s s e d  b y  A q u in a s  in  

th is  b r ie f  w o r k  W h a te v e r  th e  w a y  in  w h ic h  th e y  r e m a in , th e y  c a n n o t  r e m a in  

p r e c is e ly  a s  h y d r o g e n  a n d  o x y g e n , e a c h  w ith  i t s  a p p r o p r ia te  s u b s ta n t ia l fo r m . 

S h a ll w e  s a y , th e n , th a t th e y  r e m a in  b y  r e a s o n  o f th e ir  a c t iv e  a n d  p a s s iv e  

q u a lit ie s , b u t a s  a lte r e d  s o m e h o w  in to  s o m e  s o r t  o f  m e a n  q u a lit ie s , w h ic h  a r e  

th e  q u a lit ie s  a p p r o p r ia te  to  w a te r ? A g a in , w h a t  e x a c t ly  a r e  th e s e  q u a lit ie s , 

i .e . , th o s e  o f  h y d r o g e n  a n d  o f  o x y g e n , a s  w e ll a s  th o s e  o f  w a te r ?

5 .  I m p o s s ib i le  e s t e n im  m a te r ia m  s e c u n d u m  id e m  d iv e r s a s  
fo r m a s s u sc ip e r e e le m e n to r u m . S i ig itu r  in  c o r p o r e m ix to  
fo r m a e  s u b s ta n tia le s  e le m e n to r u m  s a lv e n tu r , o p o r te b it d iv e r s is  
m a te r ia e p a r t ib u s e a s  in e s s e . M a te r ia e  a u te m  d iv e r s a s p a r te s  
a c c ip e r e  e s t  im p o ss ib ile ,  n is i p r a e in te l le c ta  q u a n t ita te  in  m a te r ia ;  
s u b la ta  e n im  q u a n t ita te , s u b s ta n t ia  r e m a n e t in d iv is ib il is , u t  
p a te t p r im o  Physicorum.  E x  m a te r ia  a u te m  s u b  q u a n t ita te  
e x is te n te , e t fo r m a  s u b s ta n t ia li a d v e n ie n te , c o r p u s p h y s ic u m  
c o n s t itu itu r . D iv e r s a e ig itu r p a r te s m a te r ia e , fo r m is  
e le m e n to r u m  s u b s is t e n te s , p lu r iu m  c o r p o r u m  r a t io n e m  
s u s c ip in L  M u lta  a u te m  c o r p o r a  im p o s s ib i le  e s t  s im u l e s s e . N o n  
ig itu r  in  q u a lib e t  p a r te  c o r p o r is m ix ti e r u n t q u a tu o r  e le m e n ta . 
E t s ic  n o n  e r it v e r a  m ix t io , s e d  s e c u n d u m  s e n s u m , s ic u t  a c c id it  
in  c o n g r e g a t io n e  c o r p o r u m ,  in s e n s ib il iu m  p r o p te r  p a r v ita te m .

1

1 A r is to t le , Physics, B k . 1 , c h . 2 , 1 8 5  b  1 1 -1 8 ; A q u in a s , In I Phys., le c t. 3 , n n . 3 -4 . 

A r is to t le  d o e s n o t s a y  e x p lic it ly th a t if q u a n tity w e re  ta k e n  a w a y , s u b s ta n c e w o u ld  

re m a in in d iv is ib le ; b u t th is  is  v e ry  c le a r ly  im p lie d  in  w h a t h e  d o e s  s a y  b y  w a y  o f  a rg u in g  

a g a in s t th e  O n e  o f P a rm e n id e s a n d M e lis s u s . N o tic e  th a t A q u in a s  s a y s : u t p a te t p r im o  

P h y s ic o ru m , a n d  n o t: u t d ic itu r p r im o  P h y s ic o ru m .
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F o r  i t  is  im p o ss ib le  fo r  m a tte r , th e  s a m e  m a tte r , to  ta k e  o n  th e  
fo r m s  o f  d iv e r s e  e le m e n ts . I f  th e r e fo r e  th e  s u b s ta n t ia l fo r m s  o f  
th e  e le m e n ts s u r v iv e  in  a  m ix e d  b o d y , th e y  w ill h a v e  to  b e  in  
d iv e r s e  p a r ts  o f  i t s  m a tte r . B u t  i t  is  im p o s s ib le  fo r  m a tte r  to  h a v e  
d iv e r s e  p a r t s , u n le s s q u a n tity  is u n d e r s to o d  a s b e in g  in  th a t 
m a tte r . F o r , i f q u a n t ity  w e r e ta k e n  a w a y , s u b s ta n c e  w o u ld  
r e m a in  in d iv is ib le , a s  is  c le a r  f r o m  b o o k  o n e  o f th e  Physics, 
N o w , i t is o u t o f a  m a tte r  w h ic h  e x is t s w ith  q u a n tity , a n d  a  

s u b s ta n t ia l fo r m  w h ic h  c o m e s  to  th a t  m a tte r ,  th a t  a  p h y s ic a l  b o d y  
is  c o n s t itu te d . A n d  s o , th e  d iv e r s e  p a r t s  o f  m a tte r ,  e a c h  o f  w h ic h  
s u b s is ts b y  m e a n s o f th e  fo r m  o f s o m e  e le m e n t, ta k e  o n  th e  
n a tu r e  o f  m o r e  th a n  o n e  b o d y . N o w ,  i t  is  im p o s s ib le  fo r  a  b o d y  
to  b e m a n y b o d ie s a t th e s a m e t im e . T h e fo u r  e le m e n ts ,  
th e r e fo r e , w ill n o t  b e  fo u n d  in  a n y  a n d  e v e r y  p a r t  o f  th e  m ix e d  
b o d y . A n d  s o , th e r e  w ill n o t b e  a  t r u e  m ix in g , b u t a  m ix in g  
a c c o r d in g  to  s e n s e ,  a s  h a p p e n s  in  th e  c a s e  o f  a  c o l le c t io n  o f  b o d ie s  
w h ic h  c a n n o t  b e  p e r c e iv e d  b e c a u se  th e y  a r e  s o  s m a ll .

6 . A m p liu s , o m n is  fo r m a  s u b s ta n t ia lis  p r o p r ia m  d is p o s it io n e m  
in  m a te r ia  r e q u ir it , s in e  q u a  e s se  n o n  p o te s t . U n d e  a lte r a t io  e s t  
v ia  a d  g e n e r a t io n e m  e t  c o r r u p tio n e m . I m p o s s ib i le  e s t  a u te m  in  
id e m  c o n v e n ir e p r o p r ia m  d is p o s it io n e m  q u a e r e q u ir itu r  a d  
fo r m a m  ig n is , e t p r o p r ia m  d is p o s it io n e m  q u a e  r e q u ir itu r  a d  
fo r m a m  a q u a e , q u ia  s e c u n d u m  ta le s  d is p o s it io n e s  ig n is  e t  a q u a  
s u n t  c o n tr a r ia . C o n tr a r ia  a u te m  im p o s s ib i le  e s t s im u l e s s e  in  
e o d e m . I m p o s s ib i le  e s t  ig itu r  q u o d  in  e a d e m  p a r te  m ix t i s in t  
fo r m a e  s u b s ta n t ia le s ig n is e t a q u a e . S i ig itu r  m ix tu m  f ia t , 
r e m a n e n t ib u s fo r m is s u b s ta n t ia lib u s s im p lic iu m  c o r p o r u m , 
s e q u itu r  q u o d  n o n  s it v e r a  m ix tio , s e  a d  s e n s u m  s o lu m , q u a s i 
iu x ta  s e  p o s it is  p a r tib u s ,  in s e n s ib il ib u s  p r o p te r  p a r v ita te m .

F u r th e r m o r e , e v e r y s u b s ta n t ia l fo r m  r e q u ir e s a p r o p e r  
d is p o s it io n  in  i t s  m a tte r , a  d is p o s it io n  w ith o u t  w h ic h  i t  c a n n o t 
e x is t . T h is is w h y  a lte r a t io n  is th e  w a y  to  g e n e r a t io n  a n d  to  
c o r r u p t io n . N o w , i t is im p o ss ib le  fo r  th e  p r o p e r  d is p o s it io n  
w h ic h  is r e q u ir e d  fo r th e fo r m  o f f ir e , a n d  fo r  th e p r o p e r  
d is p o s it io n  w h ic h  is  r e q u ir e d  fo r  th e  fo r m  o f  w a te r , to  b e  fo u n d  
to g e th e r in th e s a m e th in g ; b e c a u se a c c o r d in g to s u c h  
d is p o s it io n s , f ir e  a n d  w a te r  a r e  c o n tr a r ie s . A n d  i t  is  im p o s s ib le  
fo r  c o n tr a r ie s  to  b e  fo u n d  in  th e  s a m e  th in g  a t  th e  s a m e  t im e . I t  
is im p o s s ib le , th e r e fo r e , fo r  th e  s u b s ta n t ia l fo r m s  o f  f ir e  a n d  
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w a te r  to  b e  to g e th e r  in  th e  s a m e  p a r t o f  th e  m ix e d  b o d y . I f ,  
th e r e fo r e , a  m ix e d  b o d y  c o m e s to  b e  in  s u c h  a  w a y  th a t th e  
s u b s ta n t ia l fo r m s o f  th e  s im p le  b o d ie s  r e m a in  in  i t , i t fo l lo w s  
th a t th is  is  n o t a  t r u e  m ix in g , b u t a  m ix in g  o n ly  to  s e n s e , a s  
th o u g h  i t s  p a r t s , to o  s m a ll to  b e  p e r c e p t ib le , h a d  s im p ly  b e e n  
p la c e d  n e x t  to  o n e  a n o th e r .

I t w o u ld  b e  im p o s s ib le , a r g u e s  A q u in a s in  5 ., fo r th e  m a tte r  o f  a  m ix e d  

b o d y , b e c a u se  i t is  a  s a m e  m a tte r , to  ta k e  o n  th e  fo r m s  o f  d iv e r s e  e le m e n ts . 

F o r , in  th a t c a s e , a  th in g  o f  o n e  k in d  w o u ld  b e  s im u lta n e o u s ly  a  th in g  o f  a  

n u m b e r  o f  d if fe r e n t  k in d s . T h u s , i f  th e  s u b s ta n t ia l fo r m s  o f  d iv e r s e  e le m e n ts  

w e r e  to  s u r v iv e  in  a  m ix e d  b o d y , e a c h  w o u ld  h a v e  to  b e  fo u n d  in  a  d iv e r s e  

q u a n tita t iv e  p a r t  o f  th e  m a tte r  o f  th a t  b o d y . I t  is  c le a r , th e r e fo r e , th a t  th e  fo u r  

e le m e n ts  c o u ld  n o t  b e  fo u n d  in  e a c h  a n d  e v e r y  p a r t o f  th e  m ix e d  b o d y . A n d  

s o , th is w o u ld  n o t b e  a t r u e m ix in g , b u t o n ly  a n  a p p a r e n t m ix in g , w h a t  

A q u in a s  c a l ls  a  " m ix in g  to  s e n s e ." T h e  w r o n g ly  c a l le d  m ix e d  b o d y  w o u ld  b e , 

r a th e r , o n ly  a  c o l le c t io n  o f  b o d ie s , a  c o l le c t io n  o f  fo u r  d if f e r e n t k in d s  ( th e  fo u r  

e le m e n ta l k in d s ) o f  ju x ta p o s e d  (n o t  m ix e d ) b o d ie s , e a c h  s o  s m a ll th a t  n e ith e r  

th e y  n o r  th e ir  ju x ta p o s it io n  c o u ld  b e  p e r c e iv e d  b y  s e n s e .

M o r e o v e r , a r g u e s  A q u in a s  in  6 ., e v e r y  s u b s ta n t ia l fo r m  r e q u ir e s  a  p r o p e r  

d is p o s it io n  in  i ts  m a tte r . W ith o u t  i ts  p r o p e r  d is p o s it io n , th e  s u b s ta n t ia l fo r m  

c a n n o t b e g in  to  e x is t ;  n o r  c a n  i t  c o n t in u e  to  e x is t . N o w , i t  is  a lte r a t io n  w h ic h  

b o th  b r in g s  o n  p r o p e r  d isp o s it io n s  a n d  d isp e r s e s  th e m . A s  b r in g in g  th e m  o n , 

a lte r a t io n is th e w a y  to  g e n e r a t io n ; a s d is p e r s in g  th e m , i t is th e w a y  to  

c o r r u p t io n . N o w , i t is  im p o s s ib le  fo r  c o n tr a r y  d is p o s it io n s  to  b e  fo u n d  in  th e  

.s a m e p a r t of a m ix e d  b o d y , e .g . , th o s e  o f f ir e  a n d  o f w a te r . A n d  s o , i t is  

im p o s s ib le  fo r  th e  s u b s ta n t ia l fo r m s  o f  f ir e  a n d  w a te r  to  b e  fo u n d  in  th e  s a m e  

p a r t o f  a  m ix e d  b o d y . I f , th e r e fo r e , a  m ix e d  b o d y  w e r e  to  c o m e  in to  e x is te n c e , 

a n d th e e le m e n ts w h ic h  c o n s t itu te i t w e r e to r e ta in th e ir r e s p e c t iv e  

s u b s ta n t ia l fo r m s , th is  w o u ld  n o t  b e  a  t r u e  m ix in g , b u t a  m ix in g  o n ly  to  s e n s e  

- a n d  fo r  th e  s a m e  r e a s o n  g iv e n  a b o v e  in  5 ., i .e . , b e c a u s e  th e  m ix e d  b o d y , 

im p r o p e r ly  s o  c a l le d , w o u ld  b e  ju s t a  c o l le c t io n  o f  ju x ta p o s e d  (n o t m ix e d )
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p a r t s , each of which would be an elemental substance, placed alongside other 

e le m e n ta l substances, all of them too small to be perceptible.

W h a t e x a c t ly , o n e  m ig h t  a s k  a t th is  p o in t , is  th e  d iff e r e n c e  b e tw e e n  a  t r u e  

m ix in g (vera mixtio) a n d a m ix in g o n ly to s e n s e (mixtio ad sensum, 

xunditm sensum, solum)? I s A q u in a s s u g g e s t in g  in  5 ., b y  im p lic a t io n  a t  

la s t , th a t in  a  t r u e  m ix in g  th e  fo u r  e le m e n ts  (o r  h o w e v e r  m a n y  o f th e m  a r e  

r e q u ir e d  b y  th e  s u b s ta n t ia l fo r m  o f th e  m ix e d  b o d y ) a r e  fo u n d  in  a n y  a n d  

f f e r y  q u a n tita t iv e  p a r t (" .. . in  q u a lib e t p a r te . . ." ) o f th e  m ix e d  b o d y ? F o r , h e  

w r ite s : " N o n  ig itu r  in  qualibet parte c o r p o r is  m ix ti e r u n t q u a tu o r  e le m e n ta . 

E ls ie  n o n  e r it v e r a  m ix t io , s e d  s e c u n d u m  s e n su m ... ." I f th is is  w h a t h e  is  

s u g g e s t in g , th e n  i t  is  c le a r  th a t  th e  e le m e n ts  c a n n o t  b e  in  th e  m ix e d  b o d y  w ith  

6 a r  r e s p e c t iv e  s u b s ta n t ia l fo r m s . F o r , a  m ix e d  b o d y  is  ju s t w h a t th e  m ix e d  

b o d y  is , a n d  th r o u g h o u t. I t is c e r ta in ly  t r u e  th a t w a te r  ( ta k in g  w a te r  a s  a  

m ix e d  b o d y )  is  w a te r  th r o u g h o u t , th a t  e v e r y  p a r t  o f  w a te r  is ju s t  w a te r , a n d  

th a t n o  p a r t o f w a te r is e ith e r  h y d r o g e n  o r  o x y g e n  ( ta k in g  th e s e  a s th e  

c o n s t itu t in g  e le m e n ts ) . A n d  th is c le a r ly  im p lie s  th a t , h o w e v e r  i t is th a t th e  

d e m e n ts s u r v iv e  in  a  m ix e d  b o d y , th e y  c a n n o t  s u r v iv e  w ith  th e ir  r e s p e c t iv e  

s u b s ta n t ia l fo r m s . I n  a  m ix in g  w h ic h  is  a  m ix in g  to  s e n s e  o n ly , o n  th e  o th e r  

h a n d , th e  p a r t s  w h ic h  m a k e  u p  th e  r e s u lt in g  b o d y  r e m a in , e a c h  o f  th e m , w ith  

th e ir  r e s p e c t iv e s u b s ta n t ia l fo r m s . S o  th a t , i f w a te r  w e r e  a m ix in g  o n ly  to  

s e n s e , s o m e p a r t s o f th e w a te r w o u ld  b e o x y g e n , o th e r p a r t s w o u ld  b e  

h y d r o g e n , a n d  th e  w a te r  i t s e lf  w o u ld  n o t  b e  w a te r  a t  a ll, le t  a lo n e  th r o u g h o u t .  

W a le r w o u ld  b e o n ly  a c o l le c t io n  o f ju s ta p o s e d  a to m s o f h y d r o g e n  a n d  

o x y g e n . F u r th e r m o r e , w a te r  w o u ld  n o t  h a v e  th e  q u a lit ie s  w h ic h  w e  k n o w  to  

h e  p r o p e r to  w a te r . R a th e r , s o m e  p a r t s o f i t w o u ld  h a v e  th e  q u a lit ie s  o f  

h y d r o g e n ; o th e r  p a r ts , th e  q u a lit ie s  o f  o x y g e n .

W a te r  is  w a te r  th r o u g h o u t . E v e r y  p a r t o f  w a te r  is  ju s t  w a te r . N o  p a r t o f  

w a te r  is  e ith e r  h y d r o g e n  o r  o x y g e n . B u t  h y d r o g e n  a n d  o x y g e n  a r e  r e q u ir e d  to  

p r o d u c e  w a te r . B o th  a r e  r e tr ie v a b le  f r o m  w a te r . B o th  c a n  a c t u p o n , a n d  b e  

a c te d  u p o n  b y , th e  o th e r . E a c h  is  a lte r e d  b y  th e  o th e r  in  o r d e r  to  b e c o m e  a  

c o n s t itu e n t ( r e tr ie v a b le ) o f  w a te r . ~ H o w , th e n , a r e  th e  e le m e n ts , h y d r o g e n  
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a n d o x y g e n , in th e m ix e d  b o d y , w a te r ? N o t a c tu a lly . T h is is c le a r . 

P o te n tia l ly , th e n ? T h is s e e m s th e c o r r e c t th in g to s a y ; fo r w h a t o th e r  

a lte r n a t iv e  is th e r e ? B u t, e x a c t ly  w h a t d o e s th is m e a n ? S h a ll w e  s a y , a s  i t 

s e e m s  A q u in a s  w o u ld  ( i f h e  h a d  ta k e n  w a te r  to  b e  a  m ix e d  b o d y ) , th a t  w h a t  

th is  m e a n s  is  th a t  i t is  th e ir  a c t iv e  a n d  p a s s iv e  q u a lit ie s  w h ic h  r e m a in , b u t  a s  

a lte r e d  in to  w a te r 's  a p p r o p r ia te  m e a n  q u a lit ie s  b y  th e ir  w a te r -c o n s t itu t in g  

in te r a c t io n ? A n d  s h a ll w e  ta k e  th is  to  m e a n , a s i t  s e e m s  A q u in a s  w o u ld , th a t  

th e  s u b s ta n t ia l fo r m  o f  w a te r  is  b o th  b r o u g h t  in to  e x is te n c e  a n d  (h a v in g  b e e n  

b r o u g h t in to  e x is te n c e ) a c t s  th r o u g h  th e s e  m e a n  q u a lit ie s , u n ti l s u c h  t im e  a s  

s o m e e x te r n a l a g e n t (o r a g e n ts ) " r e -a lt e r s " w a te r 's m e a n  q u a lit ie s , i .e . , 

n u ll if ie s th e p r io r w a te r -c o n s t itu t in g in te r a c t io n b e tw e e n o x y g e n  a n d  

h y d r o g e n , r e le a s in g  th e r e b y  th e ir  e x tr e m e  e le m e n ta l q u a lit ie s , a n d  th e r e b y  in  

tu r n  b r in g in g  a b o u t th e ir  r e -g e n e r a t io n  a s  a c tu a l, a n d  s e p a r a te ly  e x is t in g  a n d  

a c t in g , p h y s ic a l  e n t it ie s ?

I n  a  t r u e  m ix in g , th u s , th e  e le m e n ts  d o  n o t s u r v iv e  w ith  th e ir  r e s p e c t iv e  

s u b s ta n t ia l fo r m s . W h a t s u r v iv e s is th e ir a c t iv e a n d p a s s iv e q u a lit ie s , 

a p p r o p r ia te ly  c h a n g e d  ( c o n s tr ic te d , c o n tr a c te d , r e s tr a in e d ; im p r is o n e d , s o  to  

s a y ) b y  a lte r a t io n  in to  a  s e t  o f  m e a n  q u a lit ie s . T h e se  m e a n  q u a lit ie s  s e r v e  a s  

1 ) th e  d is p o s it io n  b y  w h ic h  th e  m ix e d  b o d y  is  b r o u g h t in to  e x is te n c e , 2 ) a s  

th a t b y  w h ic h  th e  m ix e d  b o d y  a c ts , a n d  3 )  a s  th a t  b y  th e  r e m o v a l o f  w h ic h  th e  

e le m e n ts a r e  r e le a s e d  (a s th o u g h  f r o m  p r is o n ) to  e x is t a g a in  a s a c tu a l a n d  

s e p a r a te  a n d  f r e e  p h y s ic a l r e a l it ie s .

I n  a  m ix in g  to  s e n s e  o n ly , o n  th e  o th e r  h a n d , th e  in g r e d ie n t s  s u r v iv e  w ith  

th e ir r e s p e c t iv e s u b s ta n tia l fo r m s . S u c h  a >  m ix in g  is ju s t a c o l le c t io n  o r  

g a th e r in g  o f  ju x ta p o s e d  (n o t  m ix e d , s in c e  th e y  h a v e  n o t a lte r e d  o n e  a n o th e r  

b y  s o m e  a p p r o p r ia te  in te r a c t io n )  th in g s , e a c h  o f  w h ic h  is  s o  s m a ll th a t  n e ith e r  

th e y  n o r  th e ir  ju x ta p o s it io n  is p e r c e p t ib le  to  s e n se . T o  s e n s e , b u t to  s e n s e  

o n ly , s u c h  a  m ix in g  m a y , in  s o m e  c a s e s , a p p e a r  to  b e  a  t r u e  m ix in g .
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e le m e n ts  r e m a in  w ith  th e ir  s u b s ta n t ia l fo r m s ,  b u t  th e ir  s u b s ta n t ia l fo r m s  
« s e lv e s  h a v e  b e e n  c h a n g e d  in to  s o m e  s o r t  o f  m e a n

7 . Q u id a m  a u te m , v o le n te s  u tr a s q u e  r a t io n e s  e v ita r e , in  m a iu s  
in c o n v e n ie n s in c id e r u n t .

B u t o th e r s , w a n tin g  to  a v o id  b o th  th e s e  a r g u m e n ts , f e l l in to  a  
g r e a te r  in c o n s is te n c y .

T h e r e a r e o th e r s , n o te s A q u in a s in  7 ., w h o  s e e th e w e ig h t o f th e  

u n e n ts  w h ic h  h e  p r e s e n ts  in  5 . a n d  6 ., a n d  m a k e  a n  a t te m p t  to  g e t  a r o u n d  

n . B u t th e ir  a t te m p t is a fa ilu r e . F o r  i t g e n e r a te s  o th e r  a n d  g r e a te r  

ic u lt ie s . T h e s e  d if f ic u lt ie s s te m  in  p a r t f r o m  th e  c la im  in  8 . th a t , th o u g h  

s u b s ta n tia l fo r m s  o f th e  e le m e n ts  r e m a in  in  a  m ix e d  b o d y , th e y  d o  n o t  

a in  th e r e in  in  th e ir  fu lln e s s , a n d  s o  c a n  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s ;  

in  p a r t f r o m  th e fu r th e r  c la im  in  9 . th a t th e  s u b s ta n t ia l fo r m s o f th e  

n e n ts (b e c a u s e th e y a r e s o c lo s e to p r im e m a tte r , a n d h e n c e m o st  

e r fe c t) a r e a k in d  o f m e a n  b e tw e e n  s u b s ta n t ia l fo r m s a n d  a c c id e n ta l  

is ; a n d  s o , a g a in , c a n  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s .

8 . U t e n im  m ix tio n e m  e le m e n to r u m  a b  e o r u m  c o r r u p t io n e  
d is t in g u e r e n t , d ix e r u n t fo r m a s q u id e m  s u b s ta n t ia le s  
e le m e n to r u m  r e m a n e r e  in  m ix to  a liq u a lit e r . S e d  n e  c o g e r e n tu r  
d ic e r e  e s s e  m ix t io n e m  a d  s e n su m , e t  n o n  s e c u n d u m  v e r ita te m , 
p o s u e r u n t q u o d  fo r m a e  e le m e n to r u m  n o n  r e m a n e n t in  m ix to  
s e c u n d u m  s u u m  c o m p le m e n tu m , s e d  in  q u o d d a m  m e d iu m  
r e d u c u n tu r . D ic u n t  e n im  q u o d  fo r m a e  e le m e n to r u m  s u sc ip iu n t  
m a g is  e t  m in u s , e t  h a b e n t  c o n tr a r ie ta te m  a d  in v ic e m .

1 1 3



F o r , in  o r d e r to d is t in g u is h  a m ix in g  o f e le m e n ts f r o m  a  
c o r r u p tio n  o f  th e m , th e y  s a id  th a t th e  s u b s ta n t ia l fo r m s  o f  th e  
e le m e n ts  d o  in d e e d  r e m a in  in  th e  m ix e d  b o d y  ~  in  s o m e  w a y .  
B u t , le s t  th e y  b e  fo r c e d  to  s a y  th a t  th e r e  is  a  m ix in g  o n ly  to  s e n s e , 
r a th e r th a n  a  t r u e o n e , th e y  c la im e d  th a t th e fo r m s o f th e  
e le m e n ts  d o  n o t r e m a in  in  th e  m ix e d  b o d y  in  th e ir  fu lln e s s . 
R a th e r  th e y  a r e  r e d u c e d  to  s o m e  s o r t  o f  m e a n . F o r  th e y  s a y  th a t  
th e  fo r m s  o f  th e  e le m e n ts  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s , a n d  
th a t  th e y  a r e  c o n tr a r y  to  o n e  a n o th e r .

9 .  S e d q u ia h o c r e p u g n a t c o m m u n i o p in io n i , e t d ic t is  
P h ilo s o p h i  d ic e n t is  in  Praedicamentis q u o d  s u b s ta n t ia e  n ih il  e s t  
c o n tr a r iu m , e t q u o d  n o n  s u s c ip it m a g is e t m in u s ;  u lte r iu s  
p r o c e d u n t , e t d ic u n t q u o d fo r m a e e le m e n to r u m  s u n t  
im p e r fe c t is s im a e , u tp o te  m a te r ia e  p r im a e  p r o p in q u io r e s . U n d e  
s u n t  m e d ia e  in te r  fo r m a s  s u b s ta n t ia le s  e t  a c c id e n ta le s . E t s ic , 
in q u a n tu m  a c c e d u n t a d n a tu r a m  fo r m a r u m  a c c id e n ta liu m , 
m a g is  e t  m in u s  s u s c ip e r e  p o s s u n t.

2

2 A r is to t le , Categories, c h . 5 , 3  b  2 4 -  3 3 ; 3  b  3 4  -  4  a  9 .

B u t th is is o p e n ly  a g a in s t th e  c o m m o n  o p in io n , a n d  a g a in s t  
w h a t th e  P h ilo s o p h e r  h o ld s  in  th e  Categories, w h e r e  h e  s a y s  
th a t  n o th in g  is  c o n tr a r y  to  s u b s ta n c e , a n d  th a t  s u b s ta n c e  d o e s  n o t  
ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s . T h is  is  w h y  th e y  g o  fu r th e r , 
a n d  s a y  th a t  th e  fo r m s  o f  th e  e le m e n ts  a r e  m o st  im p e r fe c t , b e in g  
s o  c lo s e  to  p r im e  m a tte r . W h e n c e  th e y  a r e  s o m e h o w  m id w a y , a  
k in d  o f  m e a n , b e tw e e n  s u b s ta n t ia l fo r m s  a n d  a c c id e n ta l fo r m s .

A n d  s o , in s o fa r  a s  th e y  a p p r o a c h  th e  n a tu r e  o f  a c c id e n ta l fo r m s , 
th e y  c a n  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s .

T h e s e  th in k e r s , to o , p o in t s  o u t  A q u in a s  in  8 ., l ik e  th o s e  w h o s e  v ie w s  w e r e  

ta k e n  to  ta s k  in  5 . a n d  6 ., h o ld  th a t th e  s u b s ta n tia l fo r m s  o f  th e  e le m e n ts  d o  

in d e e d  s u r v iv e  in  th e  m ix e d  b o d y - in s o m e  w a y . A n d  fo r  th e  s a m e  

r e a s o n , i .e . , in  o r d e r  to  b e  a b le  to  c la im  th a t  m ix e d  b o d ie s  c o m e  in to  e x is te n c e  

b y  a  m ix in g  o f  e le m e n ts , n o t  b y  a  c o r r u p tio n  o f  th e m . B u t u n lik e  th o s e  o th e r  

th in k e r s , w h o  h o ld  th a t th e  a c t iv e  a n d  p a ss iv e  q u a lit ie s  o f th e  e le m e n ts  ta k e  
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o n  d e g r e e s  o f  m o r e  a n d  le s s , th e se  th in k e r s  m a in ta in  th a t i t  is  th e  s u b s ta n t ia l 

fo r m s th e m se lv e s o f th e  e le m e n ts th a t ta k e  o n  d e g r e e s o f m o r e  a n d  le s s . 

A n d  th e y  d o  th is  in  o r d e r  to  a v o id  h a v in g  to  s a y  th a t th e  m ix in g  is  a  m ix in g  

o n ly  to  s e n s e . T h e  m ix in g , th e y  s a y , is  a  t r u e  m ix in g , b e c a u s e  th e  s u b s ta n t ia l 

fo r m s o f th e  e le m e n ts s u r v iv e , th o u g h  n o t in  th e ir  fu l ln e s s . T h e s e  fo r m s  

h a v e  b e e n  r e d u c e d  b y  a lte r a t io n  to  a  k in d  o f  m e a n , s in c e  th e y  c a n  ta k e  o n  

d e g r e e s o f m o r e a n d le s s . A n d  th is  m e a n  is  th e  fo r m  a p p r o p r ia te  to  th e*  

m ix e d  b o d y  w h ic h  h a s  c o m e  in to  e x is te n c e .

B u t th e s e th in k e r s g o  fu r th e r , p o in t s  o u t A q u in a s in  9 ., a n d a r g u e  

( c o n tr a r y to th e c o m m o n  o p in io n  a n d to th e v ie w  o f A r is to t le , in th e  

Categories, th a t a  s u b s ta n c e  h a s  n o  c o n tr a r ie s , n o r  d o e s  i t ta k e  o n  d e g r e e s  o f  

m o r e a n d  le s s ) th a t th e  s u b s ta n t ia l fo r m s o f th e  e le m e n ts a r e o f a m o st  

im p e r fe c t s o r t , s in c e  th e y  a r e  s o  c lo s e  to  p r im e  m a tte r , s o  c lo s e  th a t  n o th in g  

a n  b e  c lo s e r . F r o m  w h ic h  th e y  c o n c lu d e  th a t th e s e  s u b s ta n t ia l fo r m s  a r e  in  

s o m e  s e n se  m id w a y , a  k in d  o f  m e a n , b e tw e e n  s u b s ta n t ia l fo r m s  g e n e r a lly  a n d  

a c c id e n ta l fo r m s . T h e y  a r e  le s s  p e r fe c t th a n  o th e r  s u b s ta n t ia l fo r m s , a n d  s o  

a n  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s , a n d  h a v e  c o n tr a r ie s . B u t  th e y  a r e  m o r e  

p e r fe c t th a n  a c c id e n ta l fo r m s , a n d  s o  c a n  a c c o u n t fo r th e e x is te n c e o f  

s u b s ta n c e s .

A r g u m e n ts  o f  A q u in a s  a g a in s t  th e  s e c o n d  a n s w e r

1 0 .  H a e c  a u te m  p o s it io  m u ltip l ic ite r  e s t  im p r o b a b il is .

T h is  p o s it io n ,  h o w e v e r ,  is  in  m a n y  w a y s  u n a c c e p ta b le .

I n  1 0 . , A q u in a s m a k e s th e c la im  th a t th is p o s it io n  is in  m a n y  w a y s  

im p r o b a b le  (" .. .m u lt ip lic it e r . . . im p r o b a b ilis . . ." ) , w h ic h  o n e  m ig h t ta k e  o n  f ir s t  

r e a d in g  in  th e  s e n s e  o f  " q u ite  u n lik e ly  to  b e  t r u e ." B u t, o n c e  o n e  h a s  s e e n  
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th e  a r g u m e n ts  o f A q u in a s , i t b e c o m e s  c le a r  th a t " im p r o b a b ilis* *  w o u ld  b e  

b e tte r  ta k e n  to  m e a n : u n a c c e p ta b le  a n d  to  b e  r e je c te d , w h ic h  w o u ld  a p p e a l  to  

th e  c le a r  l in k  w ith  th e  v e r b  " im p r o b a r e ,"  w h ic h  m e a n s : to  d is a p p r o v e  o f , to  

b la m e , f in d  fa u lt  w ith , r e je c t ; to  f in d  w r o n g  o r  d is h o n e s t  o r  w ic k e d .

3 A r is to t le , Mdaph., B k . X , c h . 7 , 1 0 5 7  a  2 0 ; A q u in a s , In X Melaph., le c t . 9 .

1 1 .  P r im o  q u id e m  q u ia  e s s e  a liq u id  m e d iu m  in te r  s u b s ta n tia m  e t  
a c c id e n s e s t o m n in o  im p o s s ib i le . E s s e t e n im  m e d iu m  in te r  
a f f ir m a t io n e m  e t  n e g a t io n e m . P r o p r iu m  e n im  a c c id e n t is e s t  in  
s u b ie c to  e s s e , s u b s ta n t ia e  v e r o  in  s u b ie c to  n o n  e s s e . F o r m a e  
a u te m  s u b s ta n t ia le s s u n t q u id e m  in  m a te r ia , n o n  a u te m  in  
s u b ie c to . N a m  s u b ie c tu m  e s t h o c a liq u id ; fo r m a  a u te m  
s u b s ta n t ia lis e s t q u a e  fa c it s u b ie c tu m  h o c  a liq u id , n o n  a u te m  
p r a e s u p p o n it i l lu d .

F ir s t  o f  a ll , in d e e d , b e c a u s e  i t  is  e n t ir e ly  im p o s s ib le  th a t  th e r e  b e  
s o m e th in g  m id w a y , a  m e a n , b e tw e e n  s u b s ta n c e  a n d  a c c id e n t . 
F o r , i f  th a t  w e r e  s o , th e r e  w o u ld  b e  s o m e th in g  m id w a y , a  m e a n ,  
b e tw e e n  a f f ir m a tio n  a n d  n e g a t io n ; s in c e  i t is p r o p e r to  a n  
a c c id e n t to  b e  in  a  s u b je c t , b u t to  a  s u b s ta n c e  n o t to  b e  in  a  
s u b je c t . T h o u g h  s u b s ta n t ia l  fo r m s  a r e  in d e e d  in  m a tte r , th e y  a r e  
n o t  in  a  s u b je c t ; fo r  a  s u b je c t  is  s o m e  a c tu a l in d iv id u a l, a n d  a  
s u b s ta n t ia l fo r m  is  w h a t  m a k e s  a  s u b je c t  s o m e  a c tu a l in d iv id u a l . 
I t  d o e s  n o t  p r e s u p p o s e  th a t  a c tu a l  in d iv id u a l .

1 2 .  I te m , r id ic u lu m  e s t  d ic e r e  m e d iu m  e s s e  in te r  e a  q u a e  n o n  
s u n t u n iu s  g e n e r is ; q u ia  m e d iu m  e t e x tr e m a  o p o r te t e iu sd e m  

g e n e r is  e s s e , u t p r o b a tu r  in  d e c im o  Metaphysicae.  N ih il e r g o  
p o te s t  e s se  m e d iu m  in te r  s u b s ta n t ia m  e t  a c c id e n s .

3

A ls o , i t is  r id ic u lo u s  to  s a y  th a t th e r e  is  s o m e th in g  m id w a y , a  

m e a n , b e tw e e n  th in g s  w h ic h  a r e  n o t  o f  o n e  g e n u s ;  fo r  th e  m e a n  

a n d  th e  e x tr e m e s m u st b e  o f th e  s a m e  g e n u s , a s is p r o v e d  in  
b o o k  t e n  o f  th e  Metaphysics. T h e r e  c a n  b e  n o th in g , th e r e fo r e ,  

w h ic h  is  a  m e a n  b e tw e e n  s u b s ta n c e  a n d  a c c id e n t .
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1 3 . D e in d e , im p o ss ib i le  e s t  fo r m a s  s u b s ta n t ia le s  e le m e n to r u m  
s u s c ip e r e  m a g is  e t  m in u s . O m n is  e n im  fo r m a  s u sc ip ie n s  m a g is  
e t m in u s e s t d iv is ib il is p e r a c c id e n s , in q u a n tu m  s c i lic e t  
s u b ie c tu m  p o te s t e a m  p a r t ic ip a r e v e l m a g is v e l m in u s . 
S e c u n d u m  id  a u te m  q u o d  e s t  d iv is ib ile  p e r  a c c id e n s  v e l p e r  s e , 
c o n tin g it e s s e m o tu m  c o n tin u u m , u t p a te t in s e x to  
Physicorum.  E s t e n im  lo c i m u ta t io , e t a u g m e n tu m  e t  
d e c r e m e n tu m  s e c u n d u m  q u a n t ita te m  e t  lo c u m , q u a e  s u n t  p e r  s e  
d iv is ib i lia ; a lte r a t io  a u te m  s e c u n d u m  q u a lita te s  q u a e  s u s c ip iu n t  
m a g is e t m in u s , u t c a l id u m  e t a lb u m . S i ig itu r  fo r m a e  
e le m e n to r u m  s u s c ip iu n t m a g is e t m in u s , ta m  g e n e r a t io  q u a m  
c o r r u p t io e le m e n to r u m  e r it m o tu s c o n t in u u s . Q u o d e s t  
im p o s s ib i le . N a m  m o tu s c o n t in u u s n o n  e s t n is i in  t r ib u s  
g e n e r ib u s , s c il ic e t  in  q u a n t ita te  e t  q u a lita te  e t  u b i, u t  p r o b a tu r  in  
q u in to  Physicorum.

4

5

1 A ris to t le , Physics, B k . V I, c h . 1 , 2 3 1  b  1 5 ; c h . 2 , 2 3 3  b  1 5 ; A q u in a s , In VI Phys., le c t . 4 .

5 A ris to t le , Physics, B k . V , c h . 1 , 2 5 5 b  9 ; c h .2 , 2 2 6  a 2 3 -b 8 ; A q u in a s , In V  Phys., 

le d  1 ; le c ts . 3 -4 .

N e x t ,  i t  is  im p o s s ib le  fo r  th e  s u b s ta n t ia l  fo r m s  o f  th e  e le m e n ts  to  
ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s . F o r  e v e r y  fo r m  w h ic h  ta k e s  o n  
d e g r e e s  o f  m o r e  a n d  le s s  is  d iv is ib le  per accidens ( i .e . ,  b e c a u s e  o f  
s o m e th in g  o th e r  th a n  i t s e lf ) ,  in s o fa r  a s  i t s  s u b je c t  c a n  p a r t ic ip a te  
in  th a t  fo r m  e ith e r  m o r e  o r  le s s . N o w , m o t io n  is  c o n t in u o u s  
in s o fa r  a s  i t is  d iv is ib le , w h e th e r  per accidens ( i.e . , b e c a u s e  o f  
s o m e th in g  o th e r  th a n  i t s e lf )  o r  per se ( i .e . ,  b e c a u se  o f  i t s e lf ) , a s  is  
c le a r  in  b o o k  s ix  o f  th e  Physics. C h a n g e  o f  p la c e , a n d  in c r e a se  
a n d  d e c r e a s e in  s iz e , o c c u r  a c c o r d in g  to  p la c e  a n d  q u a n tity  
r e s p e c t iv e ly , w h ic h  a r e d iv is ib le per se. B u t , a lte r a t io n  is  
d iv is ib le  a c c o r d in g to  q u a lit ie s  w h ic h  ta k e  o n  d e g r e e s  o f  m o r e  
a n d  le s s , l ik e  h o t a n d  w h ite . I f , th e r e fo r e , th e  fo r m s o f th e  
e le m e n ts ta k e  o n  d e g r e e s o f  m o r e  a n d  le s s , th e  g e n e r a t io n  a s  
w e ll a s th e  c o r r u p t io n  o f th e  e le m e n ts  w ill b e  a  c o n tin u o u s  
m o t io n . B u t th is is im p o s s ib le . F o r , c o n t in u o u s  m o t io n  is  
fo u n d  in  th r e e  g e n e r a  o n ly , n a m e ly  in  q u a n t ity  a n d  q u a lity  a n d  
w h e r e , a s  is  p r o v e d  in  b o o k  f iv e  o f  th e  Physics.

1 4 .  A m p liu s , o m n is d if f e r e n tia s e c u n d u m  fo r m a m  
s u b s ta n t ia le m  v a r ia t s p e c ie m . Q u o d  a u te m  s u sc ip it m a g is e t  
m in u s , d if f e r t a b  e o  q u o d  e s t m in u s , e t q u o d a m m o d o  e s t e i 
c o n tr a r iu m , u t m a g is  a lb u m  e t m in u s  a lb u m . S i ig itu r  fo r m a  
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s u b s ta n t ia l is ig n is  s u sc ip ia t m a g is e t m in u s , m a g is fa c ta  v e l  
m in u s  fa c ta  s p e c ie m  v a r ia b it , e t  n o n  e r it  e a d e m  fo r m a , s e d  a lia .  
E t  h in c  e s t  q u o d  d ic it  P h ilo s o p h u s  in  o c ta v o  Me taphy  sicae,0 q u o d  
s ic u t in n u m e r is v a r ia tu r s p e c ie s p e r a d d it io n e m  e t  
s u b tr a c t io n e m ,  i ta  in  s u b s ta n ti is .

F u r th e r , e v e r y  d if fe r e n c e  in  s u b s ta n t ia l fo r m  v a r ie s  th e  s p e c ie s .  
N o w ,  w h a t  ta k e s  o n  d e g r e e s  o f  m o r e  a n d  le s s ,  d iff e r s  f r o m  w h a t  
is  le s s , a n d  is  in  s o m e  w a y  c o n tr a r y  to  i t , l ik e  th e  m o r e  w h ite  a n d  
th e  le s s  w h ite . I f , th e r e fo r e ,  th e  s u b s ta n t ia l fo r m  o f  f ir e  ta k e s  o n  
d e g r e e s  o f  m o r e  a n d  le s s ,  th e n  w h e th e r  m a d e  m o r e  o r  m a d e  le s s ,  
i t w ill v a r y  th e  s p e c ie s , a n d  i t w ill n o t b e  th e  s a m e  fo r m , b u t  
a n o th e r . A n d  th is  is  w h y  th e  P h ilo s o p h e r  s a y s  in  b o o k  e ig h t  o f  
th e  Metaphysics th a t ,  ju s t  a s  in  th e  c a s e  o f  n u m b e r s  th e  s p e c ie s  is  
v a r ie d  b y  a d d it io n  a n d  s u b tr a c t io n , s o  to o  is  i t  v a r ie d  in  th e  c a s e  
o f  s u b s ta n c e s .

f t is  a lto g e th e r  im p o s s ib le , a r g u e s  A q u in a s  in  1 1 ., th a t  th e r e  b e  s o m e th in g  

m id w a y , a  m e a n , b e tw e e n  s u b s ta n c e  a n d  a c c id e n t . F o r , in  th a t c a s e , th e r e  

w o u ld  b e  a  m e a n  b e tw e e n  a f f ir m a tio n  a n d  n e g a t io n , s in c e  i t b e lo n g s to  a n  

a c c id e n t to  e x is t  in  a  s u b je c t , a n d  to  a  s u b s ta n c e  n o t  to  e x is t  in  a  s u b je c t . — A  

th in g  e ith e r  is , o r  is n o t ; th e r e  is n o  in b e tw e e n . I f th e r e w e r e , th e n  th e r e  

w o u ld  b e  s o m e th in g  w h ic h , s o  to  s a y , n e ith e r  is  n o r  is  n o t. —  T h e r e  c a n n o t  b e  

s o m e th in g  w h ic h  is , b u t is n e ith e r  a  s u b s ta n c e n o r a n  a c c id e n t; n o r  c a n  

s o m e th in g  b e  a  s u b s ta n c e  u p  to  a  p o in t , a n d  s im u lta n e o u s ly  a n  a c c id e n t  u p  to  

a  p o in t . I f  s o m e th in g  e x is t s , i t  is  e ith e r  a  s u b s ta n c e  o r  a n  a c c id e n t . I t  c a n n o t  b e , 

a n d  n o t  b e  e ith e r . - U n a c c e p ta b le , a n d  s o  to  b e  r e je c te d .

A q u in a s m o v e s o n  to  c la r ify  th e  im m e d ia te ly  p r e c e d in g  a r g u m e n t b y  

r e m in d in g  th e  r e a d e r  th a t w h e r e a s  s u b s ta n t ia l fo r m s  a r e  in  m a tte r , th e y  a r e  

n o n e th e le s s n o t in  a  s u b e c t , i .e . , n o t in  a n  a c tu a lly  e x is t in g  s u b je c t . F o r  a n  

a c tu a lly  e x is t in g  s u b je c t is a  s u b s ta n c e , i .e . , a  hoc aliquid, i .e ., s o m e  a c tu a l  

in d iv id u a l th in g . A n  a c c id e n t p r e su p p o s e s th e e x is te n c e o f a s u b je c t . A

” s \r iM tille , Mclaph.. B k . V III, c h . 3 , 1 0 4 3  b  3 6  - 1 0 4 4  a  2 ; A q u in a s , In VIII Mctaph., 

le d 3  
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s u b s ta n tia l fo r m , o n  th e o th e r h a n d , d o e s n o t; b y  w a y  o f s ig n if ic a n t  

d if f e r e n c e , a  s u b s ta n t ia l fo r m  is p r e c is e ly  w h a t a c c o u n ts  fo r  th e  e x is te n c e  o f  

th e  s u b je c t .

B e s id e s , a r g u e s  A q u in a s  in  1 2 ., th e  m e a n  a n d  th e  e x tr e m e s  m u s t b e lo n g  to  

th e  s a m e  g e n u s , a s  is  p r o v e d  in  b o o k  t e n  o f  th e  Metaphysics. I f  th e r e  w e r e  a  

m e a n  b e tw e e n  s u b s ta n c e  a n d  a c c id e n t , i t w o u ld  fo llo w  th a t s u b s ta n c e s  a n d  

K a d e n ts  a n d  s u b s ta n t ia l fo r m s , a ll th r e e , w o u ld .b e  s u b s ta n c e s ; o r  th a t a ll 

th r e e w o u ld  b e  a c c id e n ts , o r  th a t a ll th r e e  w o u ld  b e  s u b s ta n t ia l fo r m s . A ll 

u n a c c e p ta b le ,  a n d  s o  to  b e  r e je c te d .

F u r th e r m o r e , A q u in a s  a r g u e s  in  1 3 ., i t is  im p o s s ib le  fo r  th e  s u b s ta n t ia l 

fo r m s  o f  th e  e le m e n ts  to  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s . F o r , i f  th e y  d id , 

th e n  b o th  th e g e n e r a t io n  a n d  th e  c o r r u p t io n  o f th e  e le m e n ts w o u ld  b e  a  

n o t io n  w h ic h  is a c o n t in u o u s o n e . A n d  th is is im p o s s ib le , b e c a u s e th e  

S e n e r a t io n  a n d  th e  c o r r u p t io n  o f th e  e le m e n ts  a r e  m o tio n s  in  th e  g e n u s o f  

s u b s ta n c e . - T o  e x p la in . M o tio n  is  c o n tin u o u s , a s  A q u in a s  n o te s , i f i t is  

d iv is ib le , w h e th e r  d iv is ib le  per se o r  per accidens, a s  is  c le a r  in  b o o k  s ix  o f  

th e  Physics. N o w , c h a n g e  in  p la c e , a n d  in c r e a s e  a n d  d e c r e a s e  in  s iz e  ( i .e . , 

g r o w th  a n d  i ts  o p p o s it e , d im in u tio n ) a r e  m o t io n s  w h ic h  a r e  d iv is ib le  per se, 

s in c e  p la c e  a n d  q u a n tity , b o th , a r e  d iv is ib le  per se. A lte r a t io n , o n  th e  o th e r  

h a n d , is  a  m o t io n  w h ic h  is d iv is ib le  per accidens, i .e . , b e c a u s e  o f q u a lit ie s  

w h ic h  ta k e  o n  d e g r e e s o f m o r e  a n d  le s s , l ik e  h o t a n d  w h ite . S o  th a t , i f th e  

s u b s ta n t ia l fo r m s  o f  th e  e le m e n ts  w e r e  to  c h a n g e  s o  a s  to  ta k e  o n  d e g r e e s  o f  

m o r e  a n d  le s s , th e  c h a n g e  w o u ld  b e  a  s u b s ta n tia l c h a n g e , a n d  a t th e  s a m e  

l im e  a  m o t io n  w h ic h  is  d iv is ib le  per accidens. A n d  s o , th e  s u b s ta n tia l fo r m s  

o f th e  e le m e n ts w o u ld  b e u n d e r g o in g  a m o tio n  w h ic h  is c o n t in u o u s , a n d  

w h ic h  is  in  th e  g e n u s  o f  s u b s ta n c e . B u t, th is  is  im p o ss ib le ,  b e c a u s e  m o t io n  is  

c o n t in u o u s in  th r e e  g e n e r a  o n ly , i .e . , in  q u a n tity  a n d  q u a lity  a n d  w h e r e , a s  is  

p r o v e d  in  b o o k  f iv e  o f  th e  Physics.

M o r e o v e r , a d d s  A q u in a s  in  1 4 ., e v e r y  d iff e r e n c e  in  s u b s ta n t ia l fo r m  v a r ie s , 

o r  c h a n g e s , th e  s p e c ie s . I t  is  c le a r  th a t  w h a t  ta k e s  o n  d e g r e e s  o f  m o r e  a n d  le s s  
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is  d iff e r e n t  f r o m  w h a t  is  le s s , a n d  is  in  s o m e  w a y  c o n tr a r y  to  i t . F o r  e x a m p le ,  

a  th in g , A , w h ic h  b e c o m e s  e v e n  more w h ite  th a n  s o m e th in g  e ls e , B , w h ic h  

w a s  a lr e a d y  le s s  w h ite  th a n  A ; o r  a  th in g , A , w h ic h  b e c o m e s  less w h ite  th a n  

s o m e th in g  e ls e , B , w h ic h  w a s  p r e v io u s ly  le s s  w h ite  th a n  A  —  in  b o th  c a s e s , A  

d if fe r s  f r o m  B , a n d  is  in  s o m e  w a y  c o n tr a r y  to  B . S o  th a t , i f th e  s u b s ta n t ia l 

fo r m  o f  f ir e -  u s in g  f ir e  a s  a n  e x a m p le -  ta k e s  o n  d e g r e e s  o f  m o r e  a n d  le s s , 

th e n , w h e th e r  i t b e c o m e s m o r e  " f ir e -y "  th a n  i t w a s , o r  le s s  " f ir e -y " , in  e ith e r  

c a s e  i t  w ill n o t  b e  th e  s a m e  fo r m , b u t  a n o th e r . T h a t  is , th e  m o r e  " f ir e -y ”  f ir e  

w ill n o t  b e  f ir e , o r , n o t  f ir e  o f  th e  s a m e  s p e c ie s . T h e  le s s  " f ir e -y "  f ir e , to o , w ill 

n o t b e  f ir e , o r , n o t f ir e  o f  th e  s a m e  s p e c ie s . F o r , in  e ith e r  c a s e , th e r e  w o u ld  

h a v e  b e e n  a  s u b s ta n t ia l c h a n g e . A n d  th is  is  w h a t  A r is to t le  h a d  in  m in d  w h e n  

h e  w r o te , in  b o o k  e ig h t o f th e  Metaphysics, th a t  ju s t a s n u m b e r s d if f e r  in  

s p e c ie s  b e c a u s e  o f  d e g r e e s  o f  m o r e , i .e . , a d d it io n  (o f  u n it s ) , a n d  d e g r e e s  o f  le s s , 

i .e ., s u b tr a c t io n  (o f  u n it s ) ; s o , to o , d o  s u b s ta n c e s  d if fe r  in  s p e c ie s , b u t b y  th e  

a d d it io n  a n d  s u b tr a c t io n  o f  differences ( r a th e r  th a n  u n its ) .

T h e  a n s w e r  o f  A q u in a s

T h e  e le m e n ts  r e m a in  w ith  th e ir  p o w e r s  a n d  w ith  r e tr ie v a b ili ty ,  b u t  n o t  w ith  
th e ir  s u b s ta n t ia l  fo r m s

1 5 .  O p o r te t e r g o  a liu m  m o d u m  in v e n ir e , q u o  e t v e r ita s  
s a lv e tu r m ix t io n is , e t ta m e n e le m e n ta n o n to ta l it e r  
c o r r u m p a n tu r , s e d  a liq u a lit e r  in  m ix to  p e r m a n e a n t .

A n o th e r  w a y  m u s t  b e  fo u n d , th e r e fo r e , w h ic h  b o th  s a fe g u a r d s  
a  t r u e  m ix in g , a n d  in s u r e s , a s  w e ll , th a t th e  e le m e n ts  a r e  n o t  
to ta l ly  c o r r u p te d , b u t  r e m a in  in  s o m e  w a y  in  th e  m ix e d  b o d y .

I n  1 5 ., A q u in a s  b e g in s  to  g iv e  w h a t h e  ta k e s  to  b e  th e  p r o p e r  a n s w e r  to  

th e  q u e s t io n : h o w  a r e  e le m e n ts  in  a  m ix e d  b o d y ? , a n  a n s w e r  w h ic h  w ill b o th  

1 ) s a fe g u a r d  th a t  th e  m ix in g  is  a  t r u e  o n e , r a th e r  th a n  a  m ix in g  to  s e n se  o n ly , 

a n d 2 ) m a k e  c e r ta in  th a t th e  e le m e n ts  h a v e  b e c o m e , a n d  r e m a in , in g r e d ie n t s  
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o i th e  m ix e d  b o d y , a n d  s o  h a v e  n o t b e e n  to ta l ly  c o r r u p te d . A  t r u e  m ix in g  

r e q u ir e s th a t th e  e le m e n ts  h a v e  in te r a c te d  a n d  h a v e  c h a n g e d  o n e  a n o th e r  in  

s o m e  w a y , b u t th e  c h a n g e  c a n n o t b e  s o  r a d ic a l a s to  h a v e  b e e n  th e ir  to ta l 

c o r r u p t io n . S t il l, th e  e le m e n ts  m u s t  h a v e  b e e n  c o r r u p te d -  a t  le a s t in  s o m e  

w a y ; o th e r w is e  th e  m ix e d  b o d y  c o u ld  n o t  h a v e  b e e n  g e n e r a te d . N o n e th e le s s , 

th e  e le m e n ts m u s t r e m a in —  a t le a s t in  s o m e  w a y ; o th e r w is e  th e  e le m e n ts  

c a n n o t b e  in g r e d ie n t s  o f  th e  m ix e d  b o d y . A n d  s o , th e  g e n e r a t io n  o f  a  m ix e d  

b o d y  o u t  o f  e le m e n ts  r e q u ir e s  th a t  th e s e  e le m e n ts  b e  b o th  c o r r u p te d  a n d  n o t  

c o r r u p te d -  c o r r u p te d  in  o n e  r e s p e c t (h o w ?  is  th e  q u e s t io n );  n o t  c o r r u p te d  in  

a n o th e r  r e s p e c t (h o w ?  is  a g a in  th e  q u e s t io n ) .

1 6 . C o n s id e r a n d u m  e s t  ig itu r  q u o d  q u a lita te s  a c t iv a e  e t  p a s s iv a e  
e le m e n to r u m  s u n t  a d  in v ic e m  c o n tr a r ia e , e t  s u s c ip iu n t  m a g is  e t  
m in u s . E x  c o n tr a r iis a u te m  q u a lita t ib u s  s u s c ip ie n t ib u s  m a g is  e t  
m in u s c o n s t itu i p o te s t m e d ia  q u a lita s , q u a e  u tr iu s q u e  s a p ia t  
e x tr e m i n a tu r a m , s ic u t p a ll id u m  in te r  a lb u m  e t n ig r u m , e t  
t e p id u m  in te r c a l id u m  e t f r ig id u m . S ic ig itu r , r e m is s is  
e x c e lle n t iis q u a lita tu m  e le m e n ta r iu m , c o n s t itu itu r e x e is  
q u a e d a m  q u a lita s  m e d ia ,  q u a e  e s t  p r o p r ia  q u a lita s  c o r p o r is  m ix t i, 
d if f e r e n s ta m e n in  d iv e r s is s e c u n d u m  d iv e r s a m  m ix t io n is  
p r o p o r t io n e m . E t  h a e c  q u id e m  q u a lita s  e s t  p r o p r ia  d isp o s it io  a d  
fo r m a m  c o r p o r is m ix t i, s ic u t q u a lita s s im p le x  a d fo r m a m  
c o r p o r is s im p lic is . S ic u t  ig itu r  e x tr e m a  in v e n iu n tu r  in  m e d io , 
q u o d  p a r t ic ip a t u tr iu sq u e  n a tu r a m , s ic  q u a lita te s s im p lic iu m  
c o r p o r u m  in v e n iu n tu r  in  p r o p r ia  q u a lita te  c o r p o r is  m ix t i.

I t m u st  b e  ta k e n  in to  c o n s id e r a t io n  th a t th e  a c t iv e  a n d  p a s s iv e  
q u a lit ie s  o f  th e  e le m e n ts  a r e  c o n tr a r y  to  o n e  a n o th e r , a n d  ta k e  
o n  d e g r e e s o f m o r e a n d  le s s . N o w , a  m e a n  q u a lity  w h ic h  
p a r ta k e s  o f  th e  n a tu r e  o f  e a c h  e x tr e m e ,  c a n  b e  c o n s t itu te d  o u t  o f  
c o n tr a r y  q u a lit ie s  w h ic h  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s ,  a s  p a le  
b e tw e e n  w h ite  a n d  b la c k , a n d  w a r m  b e tw e e n  h o t a n d  c o ld . 
T h u s ,  th e r e fo r e ,  w h e n  th e  e x c e ll in g  in te n s it ie s  o f  th e  e le m e n ta r y  
q u a lit ie s a r e  d im in ish e d , a  c e r ta in  m e a n  q u a lity  is  c o n s t itu te d  
o u t o f  th e m , a  q u a lity  w h ic h  is  th e  p r o p e r  q u a lity  o f a  m ix e d  
b o d y ,  a  q u a lity  w h ic h  d if fe r s  h o w e v e r  in  d iv e r s e  m ix e d  b o d ie s  in  
a c c o r d  w ith  d iv e r s e  p r o p o r t io n s o f m ix in g . A n d  th is m e a n  
q u a lity  is  th e  p r o p e r  d is p o s it io n  to  th e  fo r m  o f  a  m ix e d  b o d y ,  ju s t  
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a s  th e  s im p le  q u a lity  is  to  th e  fo r m  o f  a  s im p le  b o d y . J u s t  a s  th e  
e x tr e m e s , th e r e fo r e , a r e fo u n d  in  a  m e a n  w h ic h  s h a r e s th e  
n a tu r e  o f  e a c h  o f  th e m ;  s o  to o  a r e  th e  q u a lit ie s  o f  s im p le  b o d ie s  
fo u n d  in  th e  p r o p e r  q u a lity  o f  a  m ix e d  b o d y .

1 7 .  Q u a lita s  a u te m  c o r p o r is  s im p lic is  e s t  q u id e m  a liu d  a  fo r m a  
s u b s ta n t ia l i ip s iu s . A g it ta m e n  in  v ir tu te  fo r m a e  s u b s ta n t ia l is . 
A lio q u in  c a lo r  c a le fa c e r e t ta n tu m , n o n  a u te m  p e r  e iu s  a c t io n e m  
fo r m a  s u b s ta n tia l is e d u c e r e tu r  in  a c tu m , c u m  n ih il a g a t e x tr a  
s u a m  s p e c ie m . S ic  ig itu r  v ir tu te s fo r m a r u m  s u b s ta n t ia l iu m  
s im p lic iu m  c o r p o r u m  s a lv a n tu r  in  c o r p o r ib u s  m ix tis .

T h o u g h  th e  q u a lity  o f  a  s im p le  b o d y  is  in d e e d  o th e r  th a n  i t s  
s u b s ta n tia l fo r m , i t a c t s n o n e th e le s s in  th e p o w e r  o f th e  
s u b s ta n t ia l fo r m . O th e r w is e , a ll th a t h e a t w o u ld  d o  is  m a k e  
th in g s  h o t, a n d  a  s u b s ta n t ia l fo r m  w o u ld  n o t b e  b r o u g h t to  a  
s ta te  o f  a c tu a lity  b y  i t s a c t io n , s in c e  n o th in g  a c t s b e y o n d  th e  
l im it s  o f  i ts  s p e c ie s . I t  is  in  th is  w a y , th e r e fo r e ,  th a t  th e  p o w e r s  o f  
th e  s u b s ta n t ia l fo r m s  o f  s im p le  b o d ie s  a r e  p r e s e r v e d  in  m ix e d  
b o d ie s .

1 8 .  S u n t  ig itu r  fo r m a e  e le m e n to r u m  in  c o r p o r ib u s m ix t is , n o n  
q u id e m  a c tu , s e d  v ir tu te . E t h o c  e s t  q u o d  d ic it  P h ilo s o p h u s  in  
p r im o  De Generatione:  " N o n  ig itu r  m a n e n t a c tu  —  e le m e n ta  
s c i lic e t , in  m ix to —  u t  c o r p u s  e t  a lb u m , n e c  c o r r u m p u n tu r  n e c  
a m b o  n e c  a lte r u m . S a lv a tu r  e n im  v ir tu s  e o r u m ."

7

7 A ris to t le , De Gen. el Corrupt., B k . I , c h . 1 0 , 3 2 7 b  2 9 -3 1 ; s e e  th e  c o m m e n ta ry , In / De 

Gen. ct Corrupt., le c t . 2 4 , in  f in e . S t. T h o m a s * c o m m e n ta ry  o n  A r is to t le 's  De Gen. et Corrupt. 

is  u n fin is h e d , te rm in a t in g w ith  B k . I , le c t . 1 7 ; th e  re s t w a s  w rit te n  b y  T h o m a s  S u tto n  a n d  

o th e rs (s e e  b e lo w , p . 1 7 2 , fo o tn o te  1 1 ) .

T h e  fo r m s  o f  th e  e le m e n ts , th e r e fo r e , a r e  in  m ix e d  b o d ie s ;  n o t  
in d e e d  a c tu a lly , b u t  v ir tu a l ly  (b y  th e ir  p o w e r ) . A n d  th is  is  w h a t  
th e  P h ilo s o p h e r  s a y s  in  b o o k  o n e  o f  On Generation: " E le m e n ts , 
th e r e fo r e ,  d o  n o t  r e m a in  in  a  m ix e d  b o d y  a c tu a lly , l ik e  a  b o d y  
a n d  i t s w h ite n e s s . N o r  a r e  th e y  c o r r u p te d , n e ith e r  b o th  n o r  
e ith e r . F o r ,  w h a t  is  p r e s e r v e d  is  th e ir  p o w e r ."
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I n  1 6 ., A q u in a s b e g in s  b y  p o in t in g  o u t th a t i t is th e  active and passive 

fjlilits o f  th e  e le m e n ts , a n d  not th e ir  s u b s ta n t ia l fo r m s , w h ic h  a r e  c o n tr a r y  

t )  o n e  a n o th e r , a n d  ta k e  o n  d e g r e e s  o f  m o r e  a n d  le s s . A n d  o n e  c a n  a d d  to  th is  

th a t th e e le m e n ts c h a n g e , a n d  a r e  c h a n g e d  b y , o n e  a n o th e r , p r e c is e ly  b y  

c a n s  o f , a n d  w ith  r e s p e c t to , th e ir  a c t iv e  a n d  p a s s iv e  q u a lit ie s . T h u s , w h e n  

th e  m o st ( i.e . , th e  e x c e l lin g  in te n s ity , o r  th e  " e x c e l le n t ia ,"  to  u s e  th e  w o r d  

A q u in a s u s e s , e .g . , th e  h o t te s t , th e  c o ld e s t , th e  d r ie s t , th e  w e t te s t , i .e ., th e s e ' 

q u a lit ie s  a t th e ir  m o st  in te n s e , a t th e ir  m o s t " e x c e ll in g " )  w h ic h  is  th e  p r o p e r  

d e g r e e  o f  s o m e  e le m e n ta l q u a lity  m e e ts  h e a d  o n  w ith  th e  m o s t w h ic h  is  th e  

p r o p e r d e g r e e  o f s o m e  o th e r  e le m e n ta l q u a lity , th e r e  r e s u lt s a n  in te r a c t io n  

w h ic h  t e m p e r s o r  d im in is h e s  b o th  m o s ts ( th e  m o s ts  a r e  th e  e x tr e m e s ) , th e  

r e s u lt b e in g  s o m e  s o r t o f  m o r e  o r  le s s , s o m e  s o r t o f in b e tw e e n , s o m e  s o r t  o f  

m e a n  q u a lity . N o w , th is  m e a n  q u a lity  is  th e  p r o p e r  o r  d is t in g u is h in g  q u a lity  

o f  s o m e  m ix e d  b o d y , d iff e r e n t m ix e d  b o d ie s  h a v in g  a p p r o p r ia te ly  d if f e r e n t 

m e a n  q u a lit ie s , s o m e  c lo s e r  to  o n e  e x tr e m e , s o m e  c lo s e r  to  th e  o th e r  e x tr e m e . 

A n d i t is th r o u g h  th is mean q u a lity , a s th r o u g h  th e r e q u ir e d p r o p e r  

d is p o s it io n , th a t a lte r a t io n , a s th e  w a y  to  th e  generation of a  m ix e d  b o d y , 

b r in g s th e m ix e d  b o d y  in to  e x is te n c e  o u t o f th e  r e q u ir e d  e le m e n ts , m ix e d  

« c o r d in g  to  a n  a p p r o p r ia te  p r o p o r t io n ; ju s t a s i t is th r o u g h  th e  extreme 

q u a lity , a s  th r o u g h  th e  r e q u ir e d  p r o p e r  d is p o s it io n , th a t  a lte r a t io n , th is t im e  

a s lh e w a y  to  th e  corruption o f  a  m ix e d  b o d y , r e tr ie v e s , a n d  th e r e b y  b r in g s  

b a c k  in to  e x is te n c e , th e  e le m e n ts  w h ic h  h a d  b e e n  th e  r e q u ir e d  in g r e d ie n ts  o f  

th e  n o w -c o r r u p te d  m ix e d  b o d y .

A q u in a s  c o n c lu d e s  h is  r e f le c t io n  in  1 6 . b y  n o t in g  th a t th e  q u a lit ie s  o f  th e  

a m p le  b o d ie s , i .e . , o f  th e  e le m e n ts , a r e  fo u n d  in  th e  p r o p e r  q u a lity  o f  a  m ix e d  

b o d y  in  a  w a y  w h ic h  is  s im ila r  to  th e  w a y  in  w h ic h  e x tr e m e s  a r e  fo u n d  in  a  

m e a n  w h ic h  p a r t ic ip a te s in  th e  n a tu r e  o f  e a c h  o f th e m . T o  e x e m p lify  th is  

w ith  w a te r  a n d  h y d r o g e n  a n d  o x y g e n  ( ta k in g  w a te r  a s  a  m ix e d  b o d y , a n d  

h y d r o g e n  a n d  o x y g e n  a s  i t s  e le m e n ts ) , o n e  c a n  s a y  th a t  th e  a c t iv e  a n d  p a s s iv e  

q u a lit ie s  o f  w a te r  a r e  a  m e a n  o f  s o m e  s o r t , w h ic h  p a r t ic ip a te s , in  s o m e  w a y , in  

th e e x tr e m e s w h ic h  a r e th e  a c t iv e  a n d  p a s s iv e  q u a lit ie s o f h y d r o g e n  a n d  

o x y g e n . A n d  i t is  n o t  a t  a ll n e c e s s a r y  fo r  th is  m e a n  q u a lity  to  b e  a n y th in g  a t  
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a ll l ik e  e ith e r  o f  th e  e x tr e m e  q u a lit ie s ; i t  m a y  in d e e d  tu r n  o u t  to  b e  a  s u r p r is e  

o f  s o m e  s o r t , e v e n  a  c o m p le te  s u r p r ise  (o x y g e n  s u p p o r t s b u r n in g , w h e r e a s  

w a te r  q u e n c h e s —  s u r p r is e ?  —  b u r n in g ) . O n ly  e x p e r ie n c e  w ill t e ll .

I n  1 7 ., A q u in a s  c o m m e n ts  b r ie f ly  o n  th e  r e la t io n  b e tw e e n  th e  q u a lit ie s  o f  

th e  e le m e n ts  a n d  th e ir  s u b s ta n t ia l fo r m s . H e  b e g in s  b y  e m p h a s iz in g  th e  fa c t  

th a t th e  q u a lity  o f  a  s im p le  b o d y , o r  e le m e n t , is o th e r  th a n  i t s  s u b s ta n t ia l 

fo r m . T h e n  h e  m a k e s  h is  m a in  p o in t , n a m e ly  th a t th e  q u a lity  o f  a n  e le m e n t  

a c t s , n o n e th e le s s , u n d e r th e in f lu e n c e  (g u id a n c e ) — in virtute —  o f  i ts  

s u b s ta n tia l fo r m . O r , to  p u t  i t  a  b it  d iff e r e n t ly , th e  e le m e n t a c t s  a s  i t d o e s , 

b e c a u s e  o f th e  q u a lit ie s  w h ic h  i t h a s ; a n d  i t h a s th e  q u a lit ie s  w h ic h  i t h a s , 

b e c a u s e  o f th e  s u b s ta n t ia l fo r m  w h ic h  i t h a s . T h e  s u b s ta n t ia l fo r m  o f a n  

e le m e n t , o n c e  b r o u g h t in to  e x is te n c e , is n o t o n ly  c o n t in u o u s ly  p r o d u c t iv e  

(a n d  r e c e p t iv e ) o f th e  p r o p e r  o r  d is t in g u ish in g  q u a lity  o f  th a t e le m e n t , b u t 

p e r fo r m s  i t s  p r o p e r  a c t s  th r o u g h  th a t  q u a lity . O th e r w is e , th e  h e a t  o f  f ir e —  to  

u s e  A q u in a s*  e x a m p le  a t  th is  p o in t —  w o u ld  d o  n o th in g  b u t  m a k e  th in g s  h o t , 

a n d  th e  s u b s ta n t ia l fo r m  o f  f ir e  w o u ld  n o t  b e  b r o u g h t to  a  s ta te  o f  a c tu a lity  

th r o u g h  f ir e ’s  h e a tin g  a c t io n  o n  a  c o m b u s t ib le  m a te r ia l . F o r n o th in g  c a n  

p r o d u c e  w h a t  is  b e y o n d  i t s  k in d . F ir e  p r o d u c e s  f ir e , i t s  o w n  k in d , th r o u g h  

i t s p r o p e r q u a lity o r p o w e r , i .e . , h e a t ; b u t  a s  u n d e r  th e  in f lu e n c e  (g u id a n c e )  

- in virtute - o f  i t s  s u b s ta n t ia l fo r m . —  N e ith e r , o n e  c a n  a d d , w o u ld  th e  

s u b s ta n t ia l fo r m  o f  w a te r  ( ta k in g  w a te r  to  b e  a  m ix e d  b o d y ) b e  b r o u g h t to  a  

s ta te  o f  a c tu a lity  v ia  th e  in te r a c t io n  b e tw e e n  th e  p r o p e r  q u a lit ie s  o f  h y d r o g e n  

a n d  o x y g e n , u n le s s th is in te r a c t io n  to o k  p la c e u n d e r  th e  jo in t in f lu e n c e  

(g u id a n c e ) - in virtute - of th e ir  s u b s ta n t ia l fo r m s ( i .e . , th e  s u b s ta n t ia l 

fo r m s  o f  h y d r o g e n  a n d  o x y g e n ) , a s  w e ll a s  o f  th e  s u b s ta n t ia l fo r m s  o f  o th e r  

th in g s  ( to  b e  d is c o v e r e d  b y  c a r e fu l in v e s tig a t io n ) w h ic h  m ig h t  b e  r e q u ir e d  to  

b r in g  a b o u t th e  s u b s ta n tia l c h a n g e  in  w h ic h  w a te r  is  g e n e r a te d .

A q u in a s  c o n c lu d e s  1 7 . w ith  th e  c o m m e n t th a t i t is  in this way th a t  th e  

p o w e r s (virtutes), o r  q u a lit ie s , o f th e  s u b s ta n t ia l fo r m s  o f th e  s im p le  b o d ie s  

s u r v iv e  in  m ix e d  b o d ie s . I n  w h a t  w a y ?  o n e  w a n ts  to  a s k , s in c e  A q u in a s  d o e s  

n o t m a k e  th is  e x p lic it  a t th is  p o in t . I t  s e e m s  th a t h e  is  m a k in g  a  r e fe r e n c e  to  
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w h a t  h e  h a d  s a id  a t  th e  e n d  o f  1 6 ., n a m e ly  th a t th e  q u a lit ie s o f  s im p le  b o d ie s  

ir e  fo u n d  in  th e  p r o p e r  q u a lity  o f  a  m ix e d  b o d y in  a  w a y  w h ic h  is  m u c h  l ik e  

th e  w a y  in  w h ic h  e x tr e m e s  a r e  fo u n d  in  a  m e a n  w h ic h  p a r t ic ip a te s to  s o m e  

e x te n t in  th e  n a tu r e  o f e a c h  o f th e m . A c c e p tin g  th is , o n e  c a n  s a y  th a t th e  

p o w e r s (virtutes), o r q u a lit ie s , o f th e s u b s ta n t ia l fo r m s o f th e e le m e n ts  

s u r v iv e  in  m ix e d  b o d ie s ; b u t n o t th e  s u b s ta n t ia l fo r m s  th e m se lv e s . A n d  s o , 

th e  e le m e n ts  h a v e  b e e n  c o r r u p te d  w ith  r e s p e c t  to  th e ir  s u b s ta n t ia l fo r m s ; b u t  

th e y  h a v e  n o t  b e e n  c o r r u p te d  w ith  r e s p e c t  to  th e ir  q u a lit ie s . T h e s e  e le m e n ta l  

q u a lit ie s s u r v iv e in  th e m ix e d  b o d y  a s t e m p e r e d  m e a n  q u a lit ie s . W h e n  

h y d r o g e n  a n d  o x y g e n  b e c o m e  w a te r —  a s  w e  u n d e r s ta n d  th is  to d a y  - w h a t  

is  th e r e , is  n e ith e r  h y d r o g e n  n o r  o x y g e n , b u t  w a te r . T h a t is , h y d r o g e n  a n d  

o x y g e n  a r e  n o t  th e r e  a c tu a lly , th o u g h  th e y  a r e  th e r e  p o te n t ia l ly -  a n d  in  tw o  

s e n se s  o f  " p o te n t ia l ly ” : 1 ) v ir tu a l ly  (b y  th e ir  p o w e r ) , a n d 2 ) r e tr ie v a b ly . 

W a te r , n o n e th e le s s , d o e s w h a t w a te r  d o e s , th r o u g h  i t s a p p r o p r ia te  m e a n  

q u a lit ie s , w h ic h  a r e  n o th in g  b u t th e  n o w -te m p e r e d  q u a lit ie s o f w h a t w e r e  

e a r l ie r , i .e ., b e fo r e  th e  w a te r  c a m e  in to  e x is te n c e , th e  " e x c e l lin g "  q u a lit ie s  o f  

h y d r o g e n a n d  o f o x y g e n , a s s e p a r a te ly  e x is t in g  e n t it ie s . I t is th e n o w -  

t e m p e r e d  ( fo r m e r ly  e x c e l l in g ) q u a lit ie s  w h ic h  a c tu a lly  s u r v iv e , a n d  a c tu a lly  

r e m a in , in  th e  m ix e d  b o d y ; b u t n o w  u n d e r  th e  in f lu e n c e  (g u id a n c e ) —  in 

tirlule - of th e  s u b s ta n t ia l fo r m  o f  th a t  m ix e d  b o d y .

I n  1 8 ., A q u in a s g iv e s  a  c o n c lu d in g  s u m m a r y  s ta te m e n t o f  h o w  e le m e n ts  

a r e  in  a  m ix e d  b o d y . T h e y  s u r v iv e , a n d  a r e  th e r e , n o t b y  r e a s o n  o f th e ir  

s u b s ta n t ia l fo r m s , b u t  b y  r e a s o n  o f  th e ir  p o w e r s , i .e . , q u a lit ie s . H e  p u ts  i t  th is  

w a y : " .. .th e  fo r m s  o f  th e  e le m e n ts , th e r e fo r e , a r e  in  m ix e d  b o d ie s , n o t  in d e e d  

a c tu a lly , b u t v ir tu a l ly  (b y th e ir p o w e r ) . . . ." N o n e o f th e e le m e n ts is  

c o m p le te ly c o r r u p te d ; n e ith e r is a n y  o f th e m  c o m p le te ly  p r e s e r v e d . A s  

A r is to t le  p u ts  i t : " .. .w h a t is  p r e s e r v e d  is  th e ir  p o w e r ." A n d - o n e  m ig h t  

a d d - th e ir  p o w e r , p r e c is e ly  b e c a u s e  p r e s e r v e d , is  r e tr ie v a b le . A n d  s o  a r e  

th e ir  s u b s ta n t ia l fo r m s r e tr ie v a b le , a n d  p r e c ise ly  v ia  th e ir  p o w e r , fu n c t io n in g  

a s  th e  a p p r o p r ia te  d is p o s it io n .
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T h u s , th e  s u b s ta n t ia l fo r m s o f th e  e le m e n ts  a r e  n o t a c tu a lly  p r e s e n t  in  

m ix e d  b o d ie s . E a c h  m ix e d  b o d y  h a s  i ts  o w n , a n d  o n e , s u b s ta n t ia l fo r m . A n d  

i t is th is  s u b s ta n tia l fo r m  w h ic h  m a n ife s t s its p r o p e r  a c t iv it ie s th r o u g h  i ts  

p r o p e r  q u a lit ie s , w h ic h  h a d  b e e n  th e  e x tr e m e , o r  e x c e l l in g , q u a lit ie s (n o w  

b r o u g h t , o r  t e m p e r e d , to  a  m e a n ) o f  th e  fo r m e r ly  s e p a r a te ly  e x is t in g  e le m e n ts . 

T h e  m ix e d  b o d y , l ik e  a n y c o r p o r e a l s u b s ta n c e , c a n  h a v e  a c tu a lly  but one 

s u b s ta n t ia l fo r m , i t s o w n . P o te n t ia l ly , h o w e v e r , i .e . , b o th  v ir tu a l ly  ( in  th e ir  

p o w e r ) a n d  r e tr ie v a b ly , i t h a s  a s  m a n y  s u b s ta n t ia l fo r m s , in  n u m b e r  a n d  in  

k in d , a s  th e  e le m e n ts  w h ic h  a r e  r e q u ir e d  a s  i t s  in g r e d ie n ts .
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P A R T  T H R EE

ELEM EN T S  IN  T H E CO M P O S IT IO N  
O F  P H YS ICA L S U B S T A N CES





Elements in the Composition 

of Physical Substances

A c c o r d in g  to  S t . T h o m a s  A q u in a s , a ll p h y s ic a l s u b s ta n c e s , in c lu d in g  th e  

e le m e n ts , a r e  c o m p o s e d  o u t o f p r im e  m a tte r  a n d  s u b s ta n tia l fo r m ; a n d  a ll 

p h y s ic a l s u b s ta n c e s , e x c lu d in g  th e  e le m e n ts , a r e  c o m p o s e d  o u t  o f  e le m e n ts  in  

a d d it io n  to  b e in g  c o m p o s e d  o u t  o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m .

W h a t fo l lo w s is  a n  a t te m p t to  d o  a t le a s t th e  fo llo w in g : 1 ) to  c la r ify  

A q u in a s ’ a c c o u n t o f  th e  r o le (s )  w h ic h  th e  e le m e n ts  p la y  in  th e  c o m p o s it io n  o f  

p h y s ic a l s u b s ta n c e s , w ith  h e lp  f r o m  w h a t h e h a s to  s a y  h e r e a n d  th e r e  

th r o u g h o u t h is  m a n y  w o r k s , a n d  in  v a r io u s  c o n te x ts , a n d 2 ) to  d e te r m in e  

w h e th e r  h is  a c c o u n t  o f  th e ir  r o le ( s )  c a n  b e  a c c e p te d , i .e . , to  a r g u e  fo r  o r  a g a in s t  

• h e  v a r io u s  c la im s  a n d  a r g u m e n ts  o f  h is  a c c o u n t , a s  e a c h  m a y  r e q u ir e .

1 . I f a  p h y s ic a l s u b s ta n c e  is c o m p o s e d  o u t o f e le m e n ts , m u s t i t a ls o  b e  

c o m p o s e d  o u t  o f  p r im e  m a tte r  a n d  s u b s ta n t ia l  fo r m ?

I t is th e  v ie w  o f A q u in a s th a t th e r e  a r e  tw o  k in d s  o f c o m p o s it io n  in  

p h y s ic a l s u b s ta n c e s  w h ic h  c o m e  to  b e  a n d  c e a s e  to  b e  in  s u b s ta n t ia l c h a n g e :

1 ) c o m p o s it io n o u t o f p r im e m a tte r a n d s u b s ta n t ia l fo r m , a n d

2 ) c o m p o s it io n  o u t o f e le m e n ts . W h a t e x a c t ly , o n e  w a n ts to  a s k , is th e  

r e la t io n  b e tw e e n  th e s e  tw o  s o r t s o f  c o m p o s it io n ? M o r e  s p e c if ic a lly , c a n  a  

p h y s ic a l s u b s ta n c e b e c o m p o s e d  o u t o f e le m e n ts , w ith o u t a ls o b e in g  

c o m p o s e d  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m ? A n d , th e  o th e r  w a y  

a r o u n d , c a n  a p h y s ic a l s u b s ta n c e  b e c o m p o s e d  o u t o f p r im e m a tte r  a n d  

s u b s ta n t ia l fo r m , w ith o u t a ls o  b e in g  c o m p o s e d  o u t  o f  e le m e n ts ?
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W ith  r e s p e c t  to  th e  im m e d ia te ly  p r e c e d in g  q u e s t io n , i t s e e m s  th a t  i t c a n , 

i .e . , i t  s e e m s  th a t a  p h y s ic a l s u b s ta n c e  c a n  b e  c o m p o s e d  o u t o f  p r im e  m a tte r  

a n d s u b s ta n t ia l fo r m , w ith o u t a lso b e in g c o m p o s e d o u t o f e le m e n ts . 

C o n s id e r  a n  e le m e n t i t s e lf ~ w h a te v e r  i t m ig h t b e , w h e th e r  a  q u a r k , o r  

s o m e th in g  (y e t to  b e  d is c o v e r e d ) w h ic h  is  a  b o d ily  in g r e d ie n t o f  a  q u a r k , o r  

s o m e th in g  e lse  a g a in  ( s t il l to  b e  d is c o v e r e d ) w h ic h  is a  b o d ily  in g r e d ie n t o f  

th a t b o d ily  in g r e d ie n t , a n d  s o  o n . A n  e le m e n t i ts e lf is n o t , c a n n o t b e , 

c o m p o s e d  o u t  o f  e le m e n ts , i .e . , o u t  o f  p r io r  b o d ily  in g r e d ie n ts ; fo r  a n  e le m e n t  

i ts e lf is th e  m o st  p r im it iv e , th e  m o s t s im p le , o f  a ll b o d ily  in g r e d ie n t s . B u t , 

b e in g  a  s u b s ta n c e  w h ic h  c a n  c o m e  to  b e  a n d  c e a s e  to  b e  in  s u b s ta n t ia l c h a n g e , 

a n  e le m e n t m u s t b e  c o m p o s e d  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m . 

I n d e e d , a n  e le m e n t  is  th e  o n ly  p h y s ic a l s u b s ta n c e  w h ic h  is  c o m p o s e d  o n ly  o u t  

o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m . U n lik e  a  m ix e d  b o d y —  i .e . , a  p h y s ic a l 

th in g  w h ic h  is  c o m p o s e d  o u t  o f  e le m e n ts , a s  w e ll a s  o u t  o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m , e .g . , w o o d , w a te r , f le s h , b o n e s , s t ic k s , s to n e s ;  a n d , o n e  m ig h t  

a d d , m o le c u le s , a to m s , p r o to n s , n e u tr o n s , in d e e d  a ll h a d r o n s - - a n  e le m e n t 

i ts e lf  c a n n o t  b e  r e s o lv e d  b y  a lte r a t io n  in to  b o d ie s  w h ic h  a r e  m o r e  s im p le  th a n  

i t s e lf . T h e r e  a r e  n o  b o d ie s  w h ic h  a r e  m o r e  s im p le  th a n  a n  e le m e n t . O n ly  

p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  —  a n d  th e s e  a r e  n o t  b o d ie s — a r e  m o r e  

s im p le  th a n  a n  e le m e n t . A ll o th e r  b o d ie s  —  a n d  th e s e  a r e  m ix e d  b o d ie s -  

a r e  c o m p o se d  b o th  o u t o f  e le m e n ts ( i .e . , th e y  c a n  b e  r e s o lv e d  b y  a lte r a t io n  

in to  b o d ie s w h ic h  a r e m o r e s im p le th a n th e y a r e , a n d u lt im a te ly  in to  

e le m e n ts ) a n d  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  (b e c a u s e  th e y  c a n  

c o m e  to  b e  a n d  c e a s e  to  b e  in  s u b s ta n t ia l c h a n g e ) .

W ith  r e s p e c t to  th e  o th e r  q u e s t io n , th a t is : C a n  a  p h y s ic a l s u b s ta n c e  b e  

c o m p o s e d  o u t  o f  e le m e n ts , w ith o u t  a ls o  b e in g  c o m p o s e d  o u t  o f  p r im e  m a tte r  

a n d  s u b s ta n t ia l fo r m ? , i t s e e m s  th a t i t c a n n o t . F o r , i f i t c o u ld , th e n  c e r ta in  

c h a n g e s  w h ic h  a r e  in  fa c t s u b s ta n tia l c h a n g e s — l ik e  th e  c h a n g e  in  w h ic h  

s p e r m  a n d  o v u m  b e c o m e a h u m a n  b e in g , o r th e  c h a n g e in  w h ic h  fo o d  

b e c o m e s  p a r t  o f  a  h u m a n  b o d y - c o u ld  n o t b e  s u b s ta n t ia l c h a n g e s  ( r a th e r , 
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o n ly  a c c id e n ta l c h a n g e s ) . O r , to  p u t  th is  in  a n o th e r  w a y , c e r ta in  th in g s  w h ic h  

a r e  in  fa c t  s u b s ta n c e s —  e .g . , m ix e d  b o d ie s  l ik e  m e n  a n d  d o g s  a n d  h o r s e s -  

c o u ld  n o t  b e  s u b s ta n c e s  ( r a th e r , o n ly  a c c id e n ta l c o l le c t io n s , o r  a g g r e g a te s , o f  

d e m e n ts ) . T h a t is , th e y  w o u ld  d if fe r  f r o m  o n e  a n o th e r  n o t  s u b s ta n tia lly , b u t 

o n ly  a c c id e n ta l ly . T h e  e le m e n ts  o u t o f  w h ic h  th e y  a r e  c o m p o s e d  w o u ld  b e  

g e n u in e s u b s ta n c e s , b u t th e y  th e m se lv e s ( i .e . , th e e n t it ie s s o  c o m p o se d )  

w o u ld  d if fe r  f r o m  o n e  a n o th e r  o n ly  b y  r e a s o n  o f  th e  n u m b e r a n d  th e  k in d  o f  

th e ir  in g r e d ie n t e le m e n ts , a n d  b y  r e a s o n  o f  th e  w a y  in  w h ic h  th e se  in g r e d ie n t  

d e m e n ts  w e r e  p u t  to g e th e r . T h e y  w o u ld  d if f e r  f r o m  o n e  a n o th e r , b y  w a y  o f  

c o m p a r is o n , in  th e  w a y  in  w h ic h  th is  h o u s e  d if f e r s  f r o m  th a t h o u se , e .g . , b y  

r e a s o n  o f  th e  n u m b e r  ( e .g . , 1 8 0 0  fo r  th is  o n e , 2 0 0 0  fo r  th a t  o n e )  a n d  th e  k in d  

( e g . , p in e  fo r  th is  o n e , o a k  fo r  th a t  o n e ) o f  th e  p ie c e s  o f  w o o d  o u t  o f  w h ic h  

e a c h  h a s  b e e n  m a d e , a n d  b y  r e a s o n  o f  th e  w a y  ( e .g . , p la n  A  fo r  th is  o n e , p la n  

B  fo r  th a t o n e ) in  w h ic h  th e s e  p .ie c e s o f  w o o d  h a v e  b e e n  p u t to g e th e r . A n d  

th e s e  d if f e r e n c e s  a r e , a ll o f  th e m , o n ly  a c c id e n ta l (p r e d ic a m e n ta l)  d if fe r e n c e s .

I I f  a  p h y s ic a l s u b s ta n c e  is  c o m p o s e d  o u t  o f  e le m e n ts  a s  w e ll  a s  o u t  o f  p r im e  
m a tte r  a n d  s u b s ta n t ia l fo r m , a r e  th e  e le m e n ts  in g r e d ie n ts  o f  i ts  essence?

I t is th e  v ie w  o f  A q u in a s  th a t p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  a r e  

in g r e d ie n ts o f th e  e s se n c e  o f a n y  p h y s ic a l s u b s ta n c e  w h ic h  c o m e s to  b e  in  

s u b s ta n tia l c h a n g e , w h e th e r  i t  b e  a  s im p le  b o d y , i .e . , a n  e le m e n t , o r  a  c o m p le x  

b o d y , i .e ., s o m e th in g  w h ic h  is  c o m p o s e d  o u t  o f  e le m e n ts . H o w , o n e  w a n ts  to  

a s k , a r e  th e  e le m e n ts  o f  a  c o m p le x  b o d y r e la te d  to  th a t  c o m p le x  b o d y ? A r e  

th e y , l ik e  i ts p r im e m a tte r a n d  i t s s u b s ta n t ia l fo r m , a ls o  in g r e d ie n ts  o f i ts*  

e s s e n c e ? O r , a r e th e y  r e la te d  to  th a t e s s e n c e  in  s o m e  o th e r  w a y ? A s  

p r o p e r tie s  p e r h a p s ?

S o m e o n e  m ig h t a r g u e  th a t , in  th e  v ie w  o f A q u in a s , th e  e le m e n ts o f n  

c o m p le x  b o d y  a r e  in g r e d ie n ts  o f  i t s  e s se n c e . F o r  h e  n o te s  in  C .G ., 1 1 1 , c a p . 2 2  

a n d  e ls e w h e r e , th a t p r im e  m a tte r  is in  p o te n c y  to  fo r m s in  a  c e r ta in  o r d e r :  

fu s t o f  a ll , to  th e  fo r m s  o f  th e  e le m e n ts ;  a n d  th e n , th r o u g h  th o se , in  p o te n c y  
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to  th e  fo r m s  o f  m ix e d  b o d ie s ; th r o u g h  th e  fo r m s  o f  m ix e d  b o d ie s , in  tu r n , in  

p o te n c y  to  th e  fo r m s ( s o u ls ) o f l iv in g  b o d ie s ; th e n th r o u g h th o s e , in  

p o te n c y  to  th e fo r m s  ( s o u ls )  o f  a n im a l b o d ie s ; a n d la s t ly , th r o u g h  th o s e , in  

tu r n , in  p o te n c y  to  th e  fo r m s ( s o u ls ) o f  h u m a n  b o d ie s . T h is  c le a r ly  im p lie s ,  

o n e  m ig h t  a r g u e , th a t th e  e le m e n ts  w h ic h  a r e  fo u n d  in  th e  c o m p o s it io n  o f  a  

p h y s ic a l s u b s ta n c e  a r e  in g r e d ie n t s  o f  i t s  e s s e n c e , w h e th e r  th is  s u b s ta n c e  is  a s  

lo w ly  a s  th e  m ix e d  b o d y  ir o n , o r  a s  lo f ty  a s  th e  l iv in g  b o d y  w h ic h  is  a  h u m a n  

b e in g . F o r  p r im e  m a tte r  c a n  h a v e  n o  fo r m  a t  a ll i f  i t  d o e s  n o t  h a v e , in  s o m e  

w a y , th e  fo r m  o f  a n  e le m e n t( s ) -  e ith e r  a c tu a lly  a n d  o n ly , a s  in  th e  c a s e  o f  

th e  e le m e n ts th e m s e lv e s ; o r  v ir tu a l ly  a n d  r e tr ie v a b ly , a lo n g  w ith  a n o th e r  

w h ic h  i t h a s a c tu a lly  (b u t o n ly  b e c a u se  o f a c e r ta in d is p o s it io n a l a n d  

in s tr u m e n ta l d e p e n d e n c e o n  c e r ta in v ir tu a lly a n d r e tr ie v a b ly p r e se n t  

e le m e n ta l fo r m s ) , a s  in  th e  c a s e  o f  a ll c o m p le x  b o d ie s . C le a r ly , o n e  m ig h t  

c o n c lu d e , i f  p r im e  m a tte r  c a n n o t h a v e  a  c e r ta in  s u b s ta n t ia l fo r m , s a y  th e  s o u l 

o f a h u m a n  b e in g , w ith o u t th e v ir tu a l , r e tr ie v a b le , d is p o s it io n a l , a n d  

in s tr u m e n ta l p r e s e n c e in  i t o f c e r ta in  r e q u ir e d  e le m e n ts , s a y  q u a r k s ( in  

p r o to n s , w h ic h  a r e  in  a to m s , w h ic h  a r e  in  m o le c u le s o f  c e r ta in  s o r ts ) , th e n  

th e  e s s e n c e  o f  th e  s u b s ta n c e  m a d e  o u t  o f  p r im e  m a tte r  a n d  s u c h  a  s u b s ta n t ia l 

fo r m  m u st  in c lu d e  th e  r e q u ir e d  e le m e n ts  a s  w e ll.

T h is  c o n c lu s io n  -  i .e . , th a t th e e s s e n c e  o f  s u c h  a  s u b s ta n c e , a  c o m p le x  

b o d y , m u s t in c lu d e  th e  r e q u ir e d  e le m e n ts  a s w e ll a s p r im e  m a tte r  a n d  a  

c e r ta in  s o r t  o f  s u b s ta n t ia l fo r m  -  s e e m s  c o r r e c t  (a t  le a s t  a t  f ir s t  lo o k ); a n d  fo r  

th e  r e a s o n  g iv e n , i .e . , b e c a u s e  w ith o u t th e  in te r v e n in g  d is p o s it io n a l p r e s e n c e  

o f  th e  r e q u ir e d  e le m e n ts , p r im e  m a tte r  c o u ld  n o t  h a v e  a c q u ir e d  s u c h  a  fo r m ; 

a n d  th e  c o m p le x  b o d y  c o u ld  n o t  h a v e  c o m e  to  b e  w h a t  i t  is . B u t, fo r  a  p r o p e r  

u n d e r s ta n d in g  o f th is , o n e m u s t e m p h a s iz e th e fo l lo w in g . W h e r e a s th e  

e s s e n c e  o f  s u c h  a  s u b s ta n c e  in c lu d e s  p r im e  m a tte r  a n d  s u c h  a  s u b s ta n t ia l fo r m  

a c tu a lly (o th e r w ise  th e  s u b s ta n c e  c o u ld  n o t b e  w h a t i t is ) ; i t in c lu d e s th e  

r e q u ir e d  e le m e n ts o n ly  p o te n t ia l ly , i .e . , v ir tu a l ly , o r  in  th e ir  p o w e r , b o th  

b e c a u s e 1 ) a  s u b s ta n c e  c a n  h a v e  a c tu a lly  o n ly  o n e  s u b s ta n t ia l  fo r m , i ts  o w n , 

a n d 2 ) b e c a u s e  s u c h  a  s u b s ta n c e , a  c o m p le x  b o d y , n e e d s  th e  p o w e r s  o f  th e  

e le m e n ts  a s  th e  m e a n s  o r  in s tr u m e n ts  th r o u g h  w h ic h  i t p e r fo r m s  i t s p r o p e r  
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a c tiv it ie s . P r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  a r e  a c tu a l in g r e d ie n t s o f th e  

e s s e n c e , i .e . , e a c h  is  p r e s e n t  w ith  r e s p e c t  to  w h a t  i t  is . T h e  r e q u ir e d  e le m e n ts  

« v ir tu a l in g r e d ie n ts  o f  th e  e s s e n c e , i .e . , e a c h  is  p r e s e n t  n o t  w ith  r e s p e c t to  

« h t  i t  is ,  b u t  w ith  r e s p e c t  to  w h a t  i t  c a n  d o , i .e . ,  w ith  r e s p e c t  to  i t s  p o w e r s .

A  fu r th e r  lo o k  a t  th is  c o n c lu s io n , h o w e v e r , m ig h t  b r in g  o n e  to  w a n t  to  s a y  

th e  fo l lo w in g . S in c e  th e  r e q u ir e d  e le m e n ts  a r e  p r e s e n t  in  th e  m ix e d  b o d y  n o t  

N th  r e s p e c t  to  w h a t e a c h  is , b u t  w ith  r e s p e c t  to  w h a t e a c h  c a n  d o , i .e . , w ith  

r e s p e c t to  i ts  p o w e r s , i t  m ig h t  b e  b e t te r  to  s a y , p e r h a p s  c lo s e r  to  th e  t r u th  to  

s y . th a t th e  e le m e n ts a r e  a m o n g  th e  a c c id e n ts  (p r e d ic a m e n ta l) o f th e  m ix e d  

b o d y . F o r th a t is e x a c t ly w h a t th e p o w e r s o f a s u b s ta n c e a r e , i .e . , 

p r e d ic a m e n ta l a c c id e n ts . T h e  s u b s ta n t ia l  fo r m  o f  a  m ix e d  b o d y , o n c e  b r o u g h t  

in to  e x is te n c e , is  n o t o n ly  th e  c a u s e  ( e ff ic ie n t , in  th e  s e n s e  o f  s u s ta in in g  o r  

c o n t in u in g , a n d  r e c e p t iv e a s w e ll) o f i ts  p o w e r s , b u t p e r fo r m s i ts p r o p e r  

a c t iv it ie s th r o u g h  th o s e  p o w e r s . A n d  s o , o n e  m ig h t  w a n t to  s a y , th e  id e a : 

v ir tu a l in g r e d ie n t  o f  a n  e s s e n c e , m ig h t  b e  b e t te r  e x p r e s s e d  a s : a c tu a l a c c id e n t  

(p r e d ic a m e n ta l) o f th a t e s s e n c e . M o r e o v e r , o n e  m ig h t w a n t to  c o n tin u e , 

® c e  th e  p o w e r s  o f  a n  e s s e n c e  a r e  fo u n d  w h e r e v e r  th a t  e s s e n c e  is  fo u n d  (a n d  

n n c e  th is  is  s o  b e c a u s e  th e ir  c o n t in u e d  e x is te n c e  is  c a u s e d —  e f f ic ie n t ly  a n d  

r e c e p t iv e ly - b y  th e  s u b s ta n t ia l fo r m  o f  th a t e s s e n c e ) , th e  e le m e n ts  w h ic h  

s u r v iv e a s  c o m p o n e n ts o f a  n e w ly  g e n e r a te d  m ix e d  b o d y  a r e , p r e c is e ly  a s  

s u r v iv in g  in  i t , p r o p e r t ie s  o f  th a t  m ix e d  b o d y , i .e . , c o m m e n s u r a te ly u n iv e r s a l 

f f f s t (p r e d ic a b le ) a c c id e n ts .

B u t  th is  is  n o t in  a c c o r d  w ith  w h a t  A q u in a s  w r ite s  in  hi Boetii De Trinitate, 

1 5 , a . 3 , c . , w h e r e  h e  s a y s  e x p lic it ly , u s in g  m a n  a s  a n  e x a m p le , th a t th e  fo u r  

d e m e n ts a r e  in g r e d ie n ts  o f  th e  e s s e n c e  o f  a  m ix e d  b o d y . M a n , e x e m p lif ie s  

A q u in a s , is  s o m e th in g  c o m p o s e d  o f  a s o u l  a n d  a  b o d y —  o f  a  s o u l w h ic h  is  a  

r a t io n a l s o u l, a n d  o f  a  b o d y  w h ic h  is  m a d e  u p  o f  th e  fo u r  e le m e n ts  c o m b in e d  

in  a n  a p p r o p r ia te  r a t io . T h a t  is , m a n 's  e s se n c e  is  m a d e  u p  o f  s o u l a n d  b o d y , 

a n d  th a t  b o d y  is  m a d e  u p  o f  a s  m u c h  o f  e a c h  o f  th e  fo u r  e le m e n ts , p r o p e r ly  

c o m b in e d (p r o p r ia m ix tio n e ) , a s is r e q u ir e d  to  c o n s t itu te  a n  a p p r o p r ia te  

s u b je c t fo r  h is  s o u l. A q u in a s  w r ite s :
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S u n t. . .  q u a e d a m  p a r te s  a  q u ib u s  to t iu s  r a t io  d e p e n d e t  q u a n d o  
s c i l ic e t  h o c  e s t  e s s e  ta li to t i e x  ta lib u s  p a r tib u s  c o m p o n i, s ic u t  s e  
h a b e t  s y lla b a  a d  l it t e r a s , e t  m ix tu m  a d  e le m e n ta ; e t  ta le s  p a r te s  
I s u n t ) p a r te s . . . s in e  q u ib u s to tu m  in te l lig i n o n  p o te s t , c u m  
p o n a n tu r  in  e iu s  d e f in it io n e .

Q u a e d a m  v e r o p a r te s s u n t q u a e a c c id u n t to t i in q u a n tu m  
h u iu s m o d i, s ic u t s e m ic ir c u lu s  s e  h a b e t a d  c ir c u lu m . A c c id it  
e n im  c ir c u lo  q u o d  s u m a n tu r  p e r  d iv is io n e m  d u a e  e iu s p a r te s  
a e q u a le s , v e l in a e q u a le s , v e l e t ia m  p lu r e s ; n o n  a u te m  a c c id it  
t r ia n g u lo  q u o d  in  e o  d e s ig n e n tu r t r e s l in e a e , q u ia  e x  h o c  
t r ia n g u lu s  e s t  t r ia n g u lu s .

S im ili te r  e t ia m  p e r  s e  c o m p e tit h o m in i q u o d  in v e n ia tu r  in  e o  
a n im a  r a t io n a lis , e t c o r p u s  c o m p o s itu m  e x  q u a tu o r  e le m e n t is ;  
u n d e  s in e  h is  p a r t ib u s  h o m o  in te l lig i n o n  p o te s t: e t  s ic  o p o r te t  
p o n i in  d e f in it io n e  e iu s . . .

S e d  d ig itu s , p e s , m a n u s  e t  h u iu s m o d i,  s u n t  p r a e te r  in te l le c tu m  
h o m in is , u n d e  e x  i ll is  r a t io  e s s e n t ia l is  h o m in is n o n  d e p e n d e t,  
u n d e  s in e  h is  in te l lig i  p o te s t

S iv e e n im  h a b e a t p e d e s , s iv e n o n , d u m m o d o p o n a tu r  
c o n iu n c tu m  e x  a n im a  r a t io n a li e t  c o r p o r e  c o m p o s ito  e x  q u a tu o r  
e le m e n t is p r o p r ia  m ix t io n e q u a m  r e q u ir it ta lis fo r m a , e r it  
h o m o . ( I n  Boetii De Trinitate, q . 5 ,  a .  3 , c .)

T h e r e  a r e  s o m e  p a r t s  o n  w h ic h  b e in g a  w h o le  o f  a  c e r ta in  k in d  
d e p e n d s — w h e n , th a t  is , i t  b e lo n g s  to  th e  e s se n c e  o f  s u c h  a n d  
s u c h  a  w h o le  to  b e  c o m p o se d  o f  s u c h  a n d  s u c h  p a r t s ;  th is  is  h o w  
a  s y l la b le  is  r e la te d  to  le tt e r s , a n d  a  m ix e d  b o d y  to  e le m e n ts .  
S u c h  p a r t s [a r e ] p a r t s  . . . w ith o u t  w h ic h  th e  w h o le  c a n n o t b e  
u n d e r s to o d ; a n d th is is w h y  s u c h  p a r ts a r e p u t in to th e  
d e f in it io n  o f  th e  w h o le .

B u t th e r e  a r e  o th e r  p a r t s  w h ic h  ju s t  h a p p e n  to , a r e  a c c id e n ta l to , 
a  w h o le  a s  s u c h ; th is  is  h o w  a  s e m ic ir lc le  is  r e la te d  to  a  c ir c le . 
F o r  b e in g  d iv id e d  in to  tw o  e q u a l p a r t s —  o r  in to  tw o  u n e q u a l  
p a r t s , o r  e v e n  in to  s e v e r a l p a r ts — is  s o m e th in g  w h ic h  ju s t  
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h a p p e n s  to  a  c ir c le . B u t  i t  d o e s  n o t  ju s t  h a p p e n  to  a  t r ia n g le  th a t  
th e r e  a r e  th r e e  l in e s  d e s ig n a te d  in  i t , b e c a u s e i t  is  b y  r e a s o n  o f  
th e m  th a t  a  t r ia n g le  is  a  t r ia n g le .

S im ila r ly , i t b e lo n g s to m a n a s s u c h  th a t th e r e  b e  fo u n d  in  
h im  a  r a t io n a l s o u l a n d  a  b o d y  c o m p o s e d  o f  th e  fo u r  e le m e n ts . 
A n d  th is  is  w h y  m a n  c a n n o t  b e  u n d e r s to o d  w ith o u t  th e s e p a r t s . 
A n d  s o , th e y  m u st  b e  p u t  in to  th e  d e f in it io n  o f  m a n . . .

B u t  a  f in g e r ,  a  fo o t ,  a  h a n d  a n d  s u c h  l ik e , a r e  o u ts id e  w h a t  i t  is  to  
b e  a  m a n . W h e n c e  m a n ’s  e s s e n t ia l n a tu r e  d o e s  n o t  d e p e n d  o n  
th e m , a n d  s o  c a n  b e  u n d e r s to o d  w ith o u t  th e m .

F o r  w h e th e r  a  m a n  h a s  f e e t , o r  n o t, s o  lo n g  a s  h e  is  h e ld  to  b e  a  
c o n ju n c t io n  o f 1 ) r a t io n a l s o u l, a n d 2 ) b o d y  c o m p o s e d  o f  th e  
fo u r  e le m e n ts , p r o p e r ly  m ix e d , a s  r e q u ir e d  b y  s u c h  a  fo r m , h e  
w ill  b e  a  m a n .

T h e r e  a r e  tw o  k in d s  o f  p a r t s , n o te s  A q u in a s  in  e f fe c t . T h e r e  a r e  e s s e n t ia l 

p a r t s , a n d  th e r e  a r e  a c c id e n ta l p a r t s . E s s e n t ia l p a r t s  a r e  p a r t s  o n  w h ic h  a  

w h o le  d e p e n d s  fo r  b e in g  th e  w h o le  th a t  i t  is , p a r t s  w ith o u t  w h ic h  i t  c o u ld  n o t  

b e  th e  w h o le  th a t  i t is . L e t te r s , fo r  e x a m p le , a r e  e s s e n t ia l p a r ts  o f  a  s y lla b le .  

A  s y l la b le  c o u ld  n o t  b e  a  s y lla b le  w ith o u t h a v in g  le t t e r s a s i ts  p a r t s . A n d  

e le m e n ts  a r e  e s s e n tia l p a r t s o f  a  m ix e d  b o d y . A  m ix e d  b o d y  c o u ld  n o t b e  a  

m ix e d  b o d y  w ith o u t  h a v in g  e le m e n ts  a s  i t s  p a r t s .

A c c id e n ta l p a r ts  a r e  p a r t s  o n  w h ic h  a  w h o le  d o e s  n o t  d e p e n d  fo r  b e in g  th e  

w h o le  th a t  i t is . A  c ir c le , fo r  e x a m p le , c a n  b e  s a id  to  h a v e  tw o  s e m ic ir c le s  a s  

p a r t s , a s e m ic ir c le b e in g  e x a c t ly o n e h a lf o f a c ir c le . B u t h a v in g tw o  

s e m ic ir c le s a s p a r t s d o e s n o t m a k e  a  c ir c le  w h a t i t is , i .e . , a  c ir c le . I t ju s t  

h a p p e n s  th a t  a  c ir c le  c a n  b e  d e s c r ib e d  a s  m a d e  o u t  o f  tw o  e q u a l p a r t s , i .e . , o u t  

o f tw o  s e m ic ir c le s . B u t a  c ir c le  c a n  ju s t  a s  w e ll b e  d e s c r ib e d  a s  m a d e  o u t o f  

tw o  u n e q u a l p a r t s ; in d e e d , o u t  o f  a n y  n u m b e r  o f  p a r t s , w h e th e r  e q u a l o r  n o t . 

W h a t a  c ir c le  is , i .e . , th e  e s s e n c e  o f  a  c ir c le , is  th is : a  c lo s e d  p la n e  c u r v e  e v e r y  

p o in t o f  w h ic h  is e q u id is ta n t f r o m  a  f ix e d  p o in t w ith in  th e  c u r v e  c a lle d  i ts  
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c e n te r . W h a t a  c ir c le  is , is  n o t s o m e th in g  m a d e  o u t o f  tw o  s e m ic ir c le s . A  

c ir c le  c a n  b e  d iv id e d  in to  p a r t s  o f  v a r io u s  s o r t s , e q u a l a n d  u n e q u a l . B u t  i t  is  

n o t s o m e th in g  m a d e  u p  o u t o f th e s e  p a r t s . A  c ir c le is n o t m a d e  o u t o f  

s e m ic ir c le s  in  th e  w a y  in  w h ic h  a  s y l la b le  is  m a d e  o u t  o f  le t t e r s , o r  a  m ix e d  

b o d y  o u t o f e le m e n ts . A  t r ia n g le , b y  w a y  o f  c o n tr a s t , is  m a d e  o u t o f th r e e  

s tr a ig h t  l in e s  (p u t  to g e th e r  in  a  c e r ta in  w a y ) , in  a  w a y  w h ic h  is  l ik e  th e  w a y  in  

w h ic h  a  s y lla b le  is  m a d e  o u t  o f  le t te r s  (p u t  to g e th e r  in  a  c e r a t in  w a y ) , o r  l ik e  

th e  w a y  in  w h ic h  a  m ix e d  b o d y  is  m a d e  o u t o f  e le m e n ts (p u t to g e th e r  in  a  

c e r ta in  w a y ) .

H a v in g  ta lk e d  a b o u t  th e  c ir c le , th e  t r ia n g le , th e  s y l la b le , a n d  th e  m ix e d  

b o d y , in  r e la t io n  to  e s se n tia l p a r ts  a n d  a c c id e n ta l p a r t s , A q u in a s  tu r n s  n e x t  to  

ta lk  a b o u t m a n  in  r e la t io n  to  th e s e  tw o  s o r ts  o f  p a r t s . I t  b e lo n g s  to  m a n  a s  

m a n  ( . . . p e r  s e  c o m p e t it h o m in i . . . ) , n o te s  A q u in a s , to  b e  m a d e  o u t  o f  a  

r a t io n a l s o u l a n d  a  b o d y  c o m p o s e d  o u t o f  th e  fo u r  e le m e n ts  p u t to g e th e r  in  

a n  a p p r o p r ia te  w a y  (propria m ix tio n e ) . M a n  c a n n o t  b e  u n d e r s to o d  w ith o u t  

th e s e  p a r t s , i .e . , w ith o u t  s o u l a n d  b o d y ;  a n d  m a n 's  b o d y  c a n n o t  b e  u n d e r s to o d  

w ith o u t th e fo u r e le m e n ts a p p r o p r ia te ly c o m b in e d . T h is is w h y  i t is  

n e c e s s a r y ' to  in c lu d e  th e se  p a r t s  in  m a n 's  d e f in it io n . A  f in g e r , h o w e v e r ,  o r  a  

fo o t , a  h a n d , a n  e lb o w ,  a  k n e e ,  a n d  th e  l ik e —  th e s e  a r e  o u ts id e  w h a t  i t  is  to  b e  

a  m a n . W h e n c e , th e  e s se n c e  o f  th e  w h o le  w h ic h  m a n  is  d o e s  n o t d e p e n d  o n  

th e m , a n d  w h a t  a  m a n  is  c a n  b e  u n d e r s to o d  w ith o u t th e m . W h e th e r  o r  n o t  a  

m a n h a s  f e e t  o r  h a n d s , o r  o th e r  l ik e  p a r t s — s o  lo n g  a s  h e  is  h e ld  to  b e  m a d e  

u p  o u t o f  a  r a t io n a l s o u l a n d  a  m ix e d  b o d y , i .e . , a  b o d y  c o m p o s e d  o f  th e  fo u r  

e le m e n ts  p u t to g e th e r  in  th e  p r o p o r t io n  r e q u ir e d  b y  th e  r a t io n a l s o u l - a  

m a n  w ill b e  a  m a n .

T h is  is  c o m p le te ly  in  a c c o r d  w ith  w h a t fo llo w s  f r o m  A q u in a s ' v ie w  th a t 

p r im e  m a tte r  is  in  p o te n c y  to  fo r m s  in  a  c e r ta in  o r d e r , i .e . , f ir s t o f  a ll, to  th e  

fo r m s  o f  th e  e le m e n ts , th e n  th r o u g h  th e se  to  th e  fo r m s o f  m ix e d  b o d ie s , e tc . , 

i .e . , f r o m  th e  v ie w  th a t  p r im e  m a tte r  c a n n o t  h a v e  a  c e r ta in  s u b s ta n t ia l fo r m , 

s a y  th e  s o u l o f  a  h u m a n  b e in g , w ith o u t th e  v ir tu a l , r e tr ie v a b le , d is p o s it io n a l 

a n d in s tr u m e n ta l p r e s e n c e in  i t o f c e r ta in  e le m e n ts , a p p r o p r ia te ly  p u t 
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to g e th e r . F o r  w h a t  fo l lo w s  is  th is : th e  e s s e n c e  o f  th e  s u b s ta n c e  m a d e  o u t o f  

p r im e  m a tte r  a n d  s u c h  a  s u b s ta n t ia l fo r m  m u s t in c lu d e  w ith in  i t s e lf th e  

r e q u ir e d  e le m e n ts  a s  w e ll.

3 . I s  a n  e le m e n t  in  a n y  w a y  a n  a g e n t  c a u s e , in  a d d it io n  to  b e in g  a  s p e c ia l s o r t  
o f  m a te r ia l c a u se ?

S i in  a liq u o  g e n e r e  a liq u o d  p r im u m  in v e n itu r  q u o d  s it c a u s a  
a lio r u m , e iu sd e m  c o n s id e r a t io n is e s t c o m m u n e g e n u s e t id  
q u o d  e s t  p r im u m  in  g e n e r e  i llo : q u ia  i l lu d  p r im u m  e s t c a u sa  
to t iu s  g e n e r is , o p o r te t  a u te m  e u m  q u i c o n s id e r a t  g e n u s  a liq u o d , 
c a u s a s  to t iu s g e n e r is  c o n s id e r a r e . E t  in d e  e s t  q u o d  P h ilo s o p h u s  
in  Metaphysica s im u l d e te r m in a t d e  e n te  in  c o m m u n i e t d e  
e n te p r im o , q u o d  e s t a  m a te r ia  s e p a r a tu m . S u n t a u te m  in  
g e n e r e  g e n e r a b iliu m  e t  c o r r u p t ib i lu m  q u a e d a m  p r im a  p r in c ip ia , 
s c il ic e t  e le m e n ta , q u a e  s u n t  c a u sa  g e n e r a t io n is  e t  c o r r u p t io n is e t  
a lte r a t io n is in  o m n ib u s a li is c o r p o r ib u s . E t in d e  e s t q u o d  
A r is to te le s in  h o c  l ib r o  q u i e s t t e r t ia  p a r s s c ie n t ia e  n a tu r a lis , 
d e te r m in a t n o n s o lu m  d e g e n e r a t io n e e t c o r r u p t io n e in  
c o m m u n i e t a li is m o t ib u s c o n se q u e n tib u s , s e d e t ia m  d e  
g e n e r a t io n e  e t c o r r u p t io n e  e le m e n to r u m . (Prooemium In De 
Generatione et Corruptione, n .  2 ) .

I f  in  a  g iv e n  g e n u s  o f  th in g s  s o m e th in g  f ir s t  is  fo u n d  w h ic h  is  
th e  c a u s e  o f th e  o th e r s , th e  c o m m o n  g e n u s  a n d  th a t w h ic h  is  
f ir s t  in  th a t  g e n u s  b e lo n g  to  th e  s a m e  c o n s id e r a t io n . T h is  is  s o  
b e c a u se  th a t  f ir s t  th in g  is  th e  c a u s e  o f  th e  w h o le  g e n u s , a n d  th e  
o n e  w h o  c o n s id e r s  a  g iv e n  g e n u s  s h o u ld  c o n s id e r  th e  causes o f  
th e  w h o le  g e n u s  a s  w e ll. T h is  is  w h y  th e  P h ilo s o p h e r , in  th e  
Metaphysics, d e c id e s  q u e s t io n s  a b o u t th e  f ir s t  b e in g  w h ic h  is  
s e p a r a te d  f r o m  m a tte r , a lo n g  w ith  d e c id in g  q u e s t io n s a b o u t  
b e in g in c o m m o n . N o w , in th e g e n u s o f g e n e r a b le a n d  
c o r r u p tib le  th in g s , th e r e  a r e  c e r ta in  f ir s t  p r in c ip le s , n a m e ly  th e  
e le m e n ts , w h ic h  a r e  th e  c a u s e  o f g e n e r a t io n , c o r r u p t io n , a n d  
a lte r a t io n  in  a ll o th e r  b o d ie s . T h is  e x p la in s  w h y  A r is to t le  in  
th is  b o o k  [ i.e . , in  th e  De Generatione et Corruptione], w h ic h  is  
th e th ir d  p a r t o f n a tu r a l s c ie n c e , d e c id e s n o t o n ly  q u e s t io n s  
a b o u t g e n e r a t io n a n d c o r r u p tio n in c o m m o n , a n d o th e r  
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c o n s e q u e n t m o tio n s , b u t q u e s t io n s  a b o u t th e  g e n e r a t io n  a n d  
c o r r u p t io n  o f  th e  e le m e n ts  a s  w e ll.

T h e  p o in t  o f  a  p h ilo s o p h ic a l in v e s t ig a t io n , a s  A q u in a s  s e e s  i t , is  to  

c o m e  to  a  k n o w le d g e  o f  th e  c a u s e s —  a ll th e  c a u se s ~  o f th e  th in g s  b e in g  

in v e s t ig a te d , a n d a t s o m e d e s ig n a te d  le v e l o f u n iv e r s a li ty . I f o n e is  

in v e s t ig a t in g a ll th in g s , in  t e r m s  o f  w h a t th e y  h a v e  in  c o m m o n , i .e . , i f  o n e  

is  in v e s t ig a t in g  e n s  in  c o m m u n i, o n e  s h o u ld  s tr iv e  fo r  a  k n o w le d g e  o f  a ll th e  

c a u se s  o f w h a t th e y  h a v e  in  c o m m o n , in c lu d in g  a  k n o w le d g e o f th e  F ir s t  

B e in g  w h ic h  is  s e p a r a te d  f r o m  m a tte r , i .e . , o f  th e ir  F ir s t  E ff ic ie n t C a u s e , G o d , 

" .. . d e  e n te  p r im o , q u o d  e s t  a  m a te r ia  s e p a r a tu m ." S im ila r ly , i f o n e  is  

in v e s t ig a t in g  a ll g e n e r a b le  a n d  c o r r u p tib le  b o d ie s , in  t e r m s  o f  w h a t  th e y  h a v e  

in  c o m m o n , o n e  s h o u ld  s tr iv e  fo r  a  k n o w le d g e  o f  a ll th e  c a u s e s  o f  w h a t th e y  

h a v e  in  c o m m o n , in c lu d in g  a  k n o w le d g e  o f th e  e le m e n ts . F o r , a s  A q u in a s  

p o in t s  o u t , th e  e le m e n ts  a r e  c a u se s  o f  g e n e r a t io n , c o r r u p tio n , a n d  a lte r a t io n  

in  a ll o th e r  g e n e r a b le  a n d  c o r r u p t ib le  b o d ie s . O n e  s h o u ld  s tr iv e  th e r e fo r e  fo r  

a  k n o w le d g e  o f , s tr iv e  to  d e c id e  q u e s t io n s  a b o u t , th e  e x a c t  c a u s a l r o le ( s ) w h ic h  

th e  e le m e n ts  h a v e  in  r e la t io n  to  a ll o th e r  g e n e r a b le  a n d  c o r r u p tib le  b o d ie s .

W h a t c a n  o n e  d e r iv e  f r o m  th e  c o m p a r is o n  w h ic h  A q u in a s m a k e s  o f  th e  

e le m e n ts  to  G o d ? J u s t  a s  G o d  is  th e  f ir s t  c a u s e  o f  a ll o th e r  b e in g s , i .e ., o f  e n s  

in  c o m m u n i, n o te s  A q u in a s , s o  to o  th e  e le m e n ts  a r e  f ir s t c a u s e s  o f  a ll o th e r  

g e n e r a b le  a n d  c o r r u p t ib le  b o d ie s . E ls e w h e fe , a n d  in  m a n y  p la c e s , A q u in a s  

n o te s  th a t th e  e le m e n ts  a r e  in tr in s ic c o m p o n e n ts o f  a ll o th e r  g e n e r a b le  a n d  

c o r r u p tib le  b o d ie s , a n d  th a t th e y  h a v e  th e  r o le  o f  m a te r ia l c a u s e s . S in c e  h e  is  

c o m p a r in g  th e  e le m e n ts  to  G o d , a n d  n o t  G o d  to  th e  e le m e n ts , o n e  c a n  s a fe ly  

s a y  th a t A q u in a s is n o t s u g g e s t in g  th a t G o d  is a n  in tr in s ic a n d  m a te r ia l 

c o m p o n e n t  o f a ll o th e r  th in g s . H e  is  s u g g e s t in g , r a th e r , th a t th e  e le m e n ts  

h a v e  a n o th e r  r o le , a  r o le  in  a d d it io n  to  th a t  o f  a  m a te r ia l c a u s e ~ th e  r o le  

o f  a n  e f f ic ie n t  c a u s e . H e  is  s u g g e s t in g  th a t  a n  e le m e n t  is  m a tte r  a n d  a g e n t , a t 

th e  s a m e  t im e — m a tte r  in  r e la t io n  to  th e  c o m p o s it io n  o f  a ll o th e r  g e n e r a b le  
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a n d  c o r r u p t ib le b o d ie s , a n d  a g e n t in  s o m e  o th e r  r e la t io n (s ) . W h a t d o c s i t 

m e a n  to  s a y -  o n e  w a n ts  to  a s k —  a s  w e  s a y  n o w a d a y s , th a t p o ta s s iu m  is  

g o o d fo r o n e 's h e a lth ? D o e s n 't p o ta s s iu m , a s a r e m a in in g m a te r ia l 

c o m p o n e n t o f  o u r  b o d ie s , i .e . , a s  a n  e le m e n t  ( in  s o m e  s e n s e ) , d o  s o m e th in g , 

e x e r c is e s o m e s o r t o f a g e n t c a u s a lity , in  a d d it io n  to  b e in g  a  m a te r ia l  

c o m p o n e n t? O r , b e t te r ( s in c e p o ta s s iu m , a lo n g  w ith  a ll th e c h e m ic a l 

e le m e n ts  in  th e  p e r io d ic  ta b le , is  n o t a  t r u e  e le m e n t , i .e . , n o t a n  e le m e n t in  

th e s e n s e d e f in e d a b o v e , b e g in n in g o n  p . 4 8 ) , d o n ’t th e tw o  u -q u a r k s  

a n d  th e  o n e  d -q u a r k , a s  r e m a in in g  m a te r ia l c o m p o n e n ts  o f  a  p r o to n , i .e . , a s  

t r u e  e le m e n ts ,  d o  s o m e th in g , e x e r c is e  s o m e  s o r t  o f  a g e n t  c a u s a lity , in  a d d it io n  

I o  b e in g  m a te r ia l c o m p o n e n ts ? D o n 't  th e y  a t  le a s t  " w h ir l a b o u t  e a c h  o th e r  in  

th e ir  p r o to n  p r is o n " ? , a s  s o m e o n e  h a s  s a id . A n d  w h a t, i f  a n y th in g , d o e s  th e ir  

w h ir lin g a b o u t e a c h o th e r d o fo r th e p r o to n  o f w h ic h th e y a r e th e  

c o m p o n e n ts ? F o r  th e  a to m  o f  w h ic h  th a t p r o to n  is  a  c o m p o n e n t? F o r  th e  

m o le c u le o f w h ic h  th a t a to m  is a c o m p o n e n t? F o r th e h u m a n  b e in g  o f  

w h ic h  th a t m o le c u le  is  a  c o m p o n e n t?

T o  a n sw e r  th e s e  q u e s t io n s  in  a  c o m p le te ly  a c c e p ta b le  w a y  ( th is  w o u ld  b o  a  

s c ie n t if ic  a n s w e r ) , o n e  w o u ld  h a v e  to  p u r s u e  s tu d ie s  in  a t le a s t th e s e th r e e  

d is c ip l in e s : 1 ) in  p a r t ic le p h y s ic s , 2 ) in  c h e m is tr y , a n d 3 ) in  b io lo g y . 

M o r e o v e r , m o st  o f  th e s e  q u e s t io n s  w o u ld  h a v e  to  b e  a s k e d  in  a  m o r e  c a r e fu l , 

a n d  m o r e  p o in te d , w a y . O th e r  q u e s t io n s , n o  d o u b t, w o u ld  h a v e  to  b e  a s k e d . 

T h e f ir s t q u e s t io n  s e e m s p o in te d  e n o u g h  ( th o u g h  p e r h a p s n o t c a r e fu l 

e n o u g h ), a s i t s ta n d s : w h a t, i f a n y th in g , d o e s th e  w h ir l in g  o f th e  q u a r k s  

a b o u t e a c h  o th e r  d o  fo r  th e  p r o to n  o f  w h ic h  th e y  a r e  th e  c o m p o n e n ts ? T h is  

w o u ld  b e  a  q u e s t io n  fo r  p a r t ic le  p h y s ic s . T h e r e  w o u ld  b e  o th e r  q u e s t io n s ,  e .g .:  

w h a t e x a c t ly  d o  p r o to n s  d o  w ith in  a n  a to m ? a n d  w h a t  d o e s th is  d o  fo r  th e  

a to m  o f  w h ic h  th e  p r o to n s  a r e  c o m p o n e n ts ? S o m e  q u e s t io n s  ( th e r e  w o u ld  

s u r e ly  b e  o th e r s ) fo r  c h e m is tr y : w h a t  e x a c t ly  d o  a to m s  d o  w ith in  a  m o le c u le ?  

a n d  w h a t  d o e s  th is  d o  fo r  th e  m o le c u le  o f  w h ic h  th e  a to m s  a r e  c o m p o n e n ts?  

S o m e q u e s t io n s (a n d  th e r e  w o u ld  d o u b t le s s b e  o th e r s ) fo r  b io lo g y : w h a t  

e x a c t ly  d o  m o le c u le s  d o  w ith in  a  t is su e ? a n d  w h a t  d o e s  th is  d o  fo r  th e  t is s u e  

o f  w h ic h  th e  m o le c u le s  a r e  c o m p o n e n ts ? ; w h a t  e x a c t ly  d o  t is s u e s  d o  w ith in  
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a n  o r g a n ? a n d  w h a t d o e s th is d o  fo r th e  o r g a n  o f w h ic h  th e  t is s u e s a r e  

c o m p o n e n ts ? ; w h a t e x a c t ly  d o  o r g a n s d o  w ith in  a  l iv in g  b o d y , e .g . , th e  

h u m a n  b o d y ?  a n d  w h a t  d o e s  th is  d o  fo r  th e  l iv in g  b o d y  o f  w h ic h  th e  o r g a n s  

a r e  c o m p o n e n ts ?

T o  a n s w e r  th e s e  q u e s t io n s  in  a n  in c ip ie n t ly  a c c e p ta b le  w a y  ( th is  w o u ld  

b e  a  p h ilo so p h ic a l a n s w e r ) , o n e  w o u ld  h a v e  to  k e e p  in  m in d  w h a t  is  m e a n t  

b y  th e  v ir tu a l , r e tr ie v a b le , d is p o s it io n a l a n d  in s tr u m e n ta l p r e se n c e  o f  th e  

lo w e r in  th e h ig h e r , i .e . , o f c e r ta in  r e q u ir e d  e le m e n ts ( th e s im p le s t a n d  

lo w lie s t o f b o d ily  c o m p o n e n ts , l ik e q u a r k s a n d  e le c tr o n s ) , a n d  o f o th e r  

r e q u ir e d  b o d ily  c o m p o n e n ts a s w e ll ( c o m p le x  a n d  h ig h e r o n e s , l ik e th e  

c h e m ic a l e le m e n ts  o f  th e  p e r io d ic  ta b le , a n d  th e  m o le c u le s  m a d e  o u t  o f  th e s e )  

in  p r o g r e s s iv e ly  m o r e  a n d  m o r e  c o m p le x  b o d ily  th in g s , a ll th e  w a y  u p  to , a n d  

in c lu d in g , o f c o u r s e , th e  m o s t c o m p le x  b o d ily  th in g  w h ic h  w e  k n o w , i .e . , 

m a n . T h a t  is , o n e  w o u ld  h a v e  to  k e e p  in  m in d  A q u in a s*  v ie w 1 ) th a t  p r im e  

m a tte r  is  in  p o te n c y  to  fo r m s  in  a  c e r ta in  o r d e r  (a b o v e , p p . 1 3 1 -1 3 2 ) , a n d  s e e  

th is  in  r e la t io n  to  h is  v ie w  2 ) th a t  w h e r e a s  a  m ix e d  b o d y , l ik e  a n y  c o r p o r e a l 

s u b s ta n c e , c a n  h a v e  a c tu a lly  o n ly  o n e  s u b s ta n t ia l fo r m , i t s  o w n ; p o te n t ia l ly ,  

n o n e th e le s s , i t  c a n  h a v e -  in d e e d  m u s t  h a v e -  a t  le a s t  a s  m a n y  s u b s ta n tia l 

fo r m s , in  n u m b e r  a n d  in  k in d , a s th e  e le m e n ts w h ic h  a r e  r e q u ir e d  a s i ts  

in g r e d ie n ts , i .e . , w ith o u t  w h ic h  i t  c o u ld  n e ith e r  b e  n o r  a c t  (a b o v e , p . 1 2 6 ) .

T o  s a y  th a t  a  m ix e d  b o d y  c o u ld  n o t  b e  w ith o u t  a  c e r ta in  n u m b e r  o f  c e r ta in  

k in d s  o f e le m e n ts (a n d  a to m s a n d  m o le c u le s ) is to  s a y  th a t w ith o u t th e ir  

in te r v e n in g  d is p o s it io n a l p r e s e n c e , p r im e  m a tte r  c o u ld  n o t  h a v e  a c q u ir e d  a  

g iv e n  s o r t o f  s u b s ta n t ia l fo r m  (n o r  c o n t in u e  to  p o s s e s s  i t ) , a n d  s o  th e  m ix e d  

b o d y  c o u ld  n o t h a v e  c o m e  to  b e , n o r  c o n tin u e  to  b e , w h a t  i t  is . T o  s a y  th a t  

th e m ix e d  b o d y  c o u ld  n o t  a c t  w ith o u t  a  c e r ta in  n u m b e r  o f  c e r ta in  k in d s  o f  

e le m e n ts (a n d  a to m s a n d m o le c u le s ) is to s a y th a t i t d e p e n d s o n  th e ir  

in s tr u m e n ta l p r e se n c e , i .e . , th a t  i t  n e e d s  th e  p o w e r s  o f  th e  e le m e n ts  (a n d  o f  

th e a to m s a n d th e m o le c u le s ) a s th e m e a n s , th e in s tr u m e n ts , th e  

in s tr u m e n ta l a g e n t c a u se s , th r o u g h  w h ic h  i t p e r fo r m s i t s p r o p e r  a c t iv it ie s .
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T h u s , e le m e n ts  (a lo n g  w ith  c e r ta in  s o r t s  o f  a to m s  a n d  m o le c u le s )  a r e  n o t o n ly  

m a te r ia l c a u s e s  o f  a  s p e c ia l  s o r t , th e y  a r e  a ls o  a g e n t  c a u s e s  o f  a  s p e c ia l  s o r t , i .e ., 

in s tr u m e n ta l a g e n t  c a u s e s .

A q u in a s  m a k e s  th is  p o in t , th o u g h  o n ly  a b o u t s u b s ta n t ia l fo r m s  w h ic h  

a r e  s o u ls ( s in c e  s o u ls  a r e  h is  c o n c e r n  in  th e  c o n te x t ) , w h e n  h e  w r ite s  in  th e  

De Homine:

T o ta  . . . n a tu r a  c o r p o r a lis  s u b ia c e t  a n im a e , e t c o m p a r a tu r  a d  

ip s a m  s ic u t  m a te r ia  e t  in s tr u m e n tu m . (S.T., I, q. 78, a. 1. c.)

T h e  w h o le  o f  c o r p o r e a l n a tu r e  is  a n  u n d e r ly in g  s u b je c t to  th e  
s o u l ,  a n d  is  r e la te d  to  i t  a s  matter and instrument.

A ll c o r p o r e a l th in g s , o b s e r v e s  A q u in a s —  i .e . , e v e r y th in g  b o d ily , d o w n  

I o  a n d  in c lu d in g  th e  u lt im a te  b o d ily  c o m p o n e n ts  w h ic h  a r e  th e  e le m e n ts -  

a r e  r e la te d  to  s o u ls  o f  a ll ty p e s , w h e th e r  in te l le c tu a l o r  s e n s it iv e  o r  v e g e ta t iv e ,  

a s  th a t  w h ic h  c a n  b e  th e ir  m a tte r  ( s u b je c t ) a n d  th e ir  in s tr u m e n t , i .e . , a s  th a t  in  

w h ic h  th e y  c a n  e x is t ( th e ir  m a tte r ) a n d  th r o u g h  w h ic h  ( th e ir  in s tr u m e n t)  

th e y c a n p e r fo r m  th e ir p r o p e r a c t iv it ie s , i .e . , l if e a c t iv it ie s l ik e s e lf ­

n o u r is h m e n t , g r o w th , r e p r o d u c t io n , s e n sa t io n . W h a t A q u in a s s a y s h e r e  

a b o u t th e  s u b s ta n t ia l fo r m s  o f  a ll l iv in g  th in g s , i .e . , a b o u t  s o u ls  ( s o u ls , r e c a l l , 

a r e  h is  c o n c e r n  in  th is  c o n te x t ) , is  a ls o  th e  c a s e , a s  h e  s e e s  i t , w ith  r e s p e c t to  

th e s u b s ta n tia l fo r m s o f a ll n o n -l iv in g  th in g s a s w e ll . T h a t is , a ll lo w e r  

n o n -l iv in g  th in g s , d o w n  to  a n d  in c lu d in g  th e  e le m e n ts , a r e  r e la te d  to  th e  

s u b s ta n t ia l fo r m s o f  a ll h ig h e r  n o n - l iv in g  th in g s , a s  th a t  w h ic h  c a n  b e  th e ir  

m a tte r  ( s u b je c t ) a n d  th e ir  in s tr u m e n t, i .e . , a s  th a t in  w h ic h  th e s e  s u b s ta n t ia l 

fo r m s c a n  e x is t ( th e ir  m a tte r ) a n d  th r o u g h  w h ic h  ( th e ir  in s tr u m e n t)  th e y  c a n  

p e r fo r m  th e ir  p r o p e r  a c t iv it ie s .

A n  in s tr u m e n t, i t m ig h t b e  h e lp fu l to  n o te  a t th is  p o in t , c a n  b e  e ith e r  a  

s e p a r a te d  in s tr u m e n t  o r  a  c o n jo in e d  in s tr u m e n t , a s  A q u in a s  p o in t s  o u t  in  h is  
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c o m m e n ta r y  o n  A r is to t le 's On the Soul (In II De Anima, le c t . 9, n . 3 4 8 ) . A  

s e p a r a te d  in s tr u m e n t is  o n e  w h o se  fo r m  is  a  fo r m  d if f e r e n t f r o m  th a t o f  th e  

p r in c ip a l a g e n t . F o r  e x a m p le , th e  p e n  w ith  w h ic h  I w r ite  is a  s e p a r a te d  

in s tr u m e n t , in a s m u c h  a s i t s fo r m  is d if f e r e n t f r o m  m y  fo r m , i .e . , f r o m  m y  

s u b s ta n t ia l fo r m , o r  s o u l. A  c o n jo in e d  in s tr u m e n t , o n  th e  o th e r  h a n d , is  a n  

in s tr u m e n t w h o s e fo r m  is  th e fo r m  o f th e  p r in c ip a l a g e n t . A  c o n jo in e d  

in s tr u m e n t m ig h t b e  a  b o d ily  p a r t , l ik e  a  h a n d ; o r  a  b o d ily  o r g a n , l ik e  th e  

h e a r t ; a  m o le c u le , l ik e  c a r b o n  d io x id e ; a n  a to m , l ik e  o x y g e n ; o r  a n  e le m e n t , 

l ik e a q u a r k  o r a n  e le c tr o n . A ll o f th e se a r e , in  v a r io u s w a y s , p a r t s o r  

c o m p o n e n ts  o f m ix e d  b o d ie s (a  m ix e d  b o d y  is  a n y  b o d y  w h ic h  is  c o m p o s e d  

o f  e le m e n ts , w h e th e r  l iv in g  o r  n o n -l iv in g ) , h o w e v e r  lo w ly  ( e .g . , q u a r k s  a r e  

c o m p o n e n ts  o f  th e  lo w ly  p r o to n ), o r  h o w e v e r  e x a lte d  ( e .g . , q u a r k s , p r o to n s , 

a to m s , m o le c u le s , h a n d s , e tc . a r e  c o m p o n e n ts  o f  m a n ); a n d  th e ir  fo r m  is  th e  

fo r m  o f th e  m ix e d  b o d y . T h u s , m y  h a n d , a n d  m y  p e n , a r e  in s tr u m e n ts  b y  

w h ic h  m y  s o u l w r ite s , a n d  w ith o u t  w h ic h  m y  s o u l c o u ld  n o t  w r ite . L ik e  a ll 

in s tr u m e n ts , b o th  m y  h a n d  a n d  m y  p e n  c o n tr ib u te  s o m e th in g  w h ic h  a r ise s  

o u t o f  th e  n a tu r e  a n d  p o w e r  o f  e a c h . M y  h a n d  (d ir e c te d  b y  m y  s o u l) h o ld s  

a n d  m o v e s th e  p e n  w ith  c e r ta in  h a n d -a p p r o p r ia te  m o t io n s  b y  w h ic h  le t te r s  

a n d  w o r d s  a r e  fo r m e d ; m y  p e n  c o n tr ib u te s  th e  in k . W ith o u t m y  h a n d , a n d  

w ith o u t m y  p e n , m y  s o u l c o u ld  n o t w r ite , th o u g h  m y  s o u l is th e  p r in c ip a l 

a g e n t . W ith o u t m y  s o u l, n e ith e r  m y  h a n d  n o r m y  p e n  c o u ld  w r ite ; fo r  

n e ith e r  m y  h a n d  n o r  m y  p e n  is  th e  p r in c ip a l a g e n t . A n  in s tr u m e n ta l a g e n t  is  

a m o v e d  m o v e r o f s o r t s , a m o v e d  m o v e r  w ith  tw o  fu n c t io n s : 1 ) a n  

in s tr u m e n ta l fu n c t io n , i .e . , i t  p e r fo r m s  a s  d ir e c te d  b y  th e  p o w e r  o f , a n d  to  th e  

e n d  o f , th e  p r in c ip a l a g e n t , a n d 2 ) a  p r o p e r  fu n c tio n , i .e . , i t p e r fo r m s  b y  

s o m e th in g  o f  i t s e lf . T h u s , m y  s o u l m o v e s  m y  h a n d  to  m o v e  th e  p e n . M y  

s o u l u se s  m y  h a n d  to  d o  w h a t  a  h a n d  c a n  d o ;  a n d  m y  h a n d  u se s  th e  p e n  to  d o  

w h a t  a  p e n  c a n  d o . B u t b o th  th e  h a n d  a n d  th e  p e n , a s  u se d  b y  th e  s o u l , a r e  

u s e d  to  d o  w h a t  th e  s o u l w a n ts  to  d o , i .e . , to  w r ite .
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N o w , q u a r k s a r e  r e la te d  to  th e  fo r m  o f  a  p r o to n  a s  m a tte r  a n d  c o n jo in e d  

in s ta lm e n t . T h a t is , th e  p r o to n  u s e s  i t s  c o m p o n e n t  q u a r k s  to  d o  w h a t  q u a r k s , 

a s  p u t to g e th e r in to  a  p r o to n , c a n  d o — in  o r d e r  to  d o  w h a t a  p r o to n , a s  

p r o to n , d o e s . A n d  s in c e  th e  c o m p o n e n t q u a r k s  a r e  a  c o n jo in e d  in s tr u m e n t , 

th e ir fo r m  is th e  fo r m  o f th e  p r o to n . P r o to n s , in  tu r n  (a n d  th e r e fo r e  a ls o  

q u a r k s , in a s m u c h  a s th e y  a r e  c o m p o n e n ts  o f th e  p r o to n ) , a r e  r e la te d  to  th e  

fo r m  o f  a n  a to m  a s  m a tte r  a n d  c o n jo in e d  in s tr u m e n t . T h a t is , a n  a to m  u s e s  

i t s c o m p o n e n t p r o to n s a n d  q u a r k s to  d o  w h a t p r o to n s  a n d  q u a r k s , a s p u t 

to g e th e r  in to  a n  a to m , c a n  d o —  in  o r d e r  to  d o  w h a t  a n  a to m , a s  a to m , d o e s . 

A n d  s in c e  th e  c o m p o n e n t  p r o to n s  a r e  a  c o n jo in e d  in s tr u m e n t , th e ir  fo r m  is  

th e fo r m  o f th e  a to m . M o le c u le s , in  tu r n  (a n d  th e r e fo r e  a ls o  q u a r k s  a n d  

p r o to n s a n d  a to m s , in a s m u c h  a s th e y  a r e  c o m p o n e n ts  o f  th e  m o le c u le ) , a r e  

r e la te d  to  th e  fo r m s  o f  p r o g r e s s iv e ly  h ig h e r  b o d ily  th in g s , u p  to  a n d  in c lu d in g  

m a n , a s  m a tte r  a n d  c o n jo in e d  in s tr u m e n t. A n d  m a n , fo r  e x a m p le , u s e s  h is  

c o m p o n e n t b o d ily  o r g a n s ( e .g . , h e a r t a n d  lu n g s ) , m o le c u le s ( e .g . , c a r b o n  

d io x id e ) , a to m s  ( e .g . , o x y g e n ) , a n d  e le m e n ts  ( e .g . , q u a r k s  a n d  e le c tr o n s ) to  d o  

w h a t th e y , a s  p u t  to g e th e r  in to  m a n , c a n  d o -  in  o r d e r  to  d o  w h a t m a n , a s  

m a n , d o e s . A n d s in c e th e s e c o m p o n e n ts a r e , a ll o f th e m , c o n jo in e d  

in s tr u m e n ts , th e ir  fo r m  is  th e  fo r m  o f  m a n . - I t  s h o u ld  b e  c le a r , th e r e fo r e , 

th a t e le m e n ts (a lo n g  w ith  a to m s  a n d  m o le c u le s  a n d  b o d ily  o r g a n s , e tc .) a r e  

e a c h , in  th e ir  o w n  w a y , n o t o n ly m a te r ia l c a u se s o f  a  s p e c ia l s o r t , b u t  a ls o  

a g e n t  c a u s e s  o f  a  s p e c ia l  s o r t , i .e . , c o n jo in e d  in s tr u m e n ta l  a g e n t  c a u s e s .
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4 . I s a  m ix e d  b o d y , i .e . , a  p h y s ic a l th in g  m a d e  o u t o f c e r ta in  e le m e n ts  
c o m b in e d in  a  c e r ta in  r a t io , th e  s a m e  a s  a  n a tu r a l o r g a n e d 8  b o d y , i .e . , th e  
a p p r o p r ia te  s u b je c t  o f  s o u l?

8 T o  t ra n s la te  " o rg a n ic u m ” a s " o rg a n e d "  is  to  in v e n t  a  w o rd  w h ic h  s e e m s  to  c o n v e y  th e  

s e n s e  o f  " o rg a n ic u m " b e tte r  th a n  th e  c o m m o n ly  u s e d  w o rd  " o rg a n iz e d ." F o r  " o rg a n iz e d ,"  a s  

s a id  o f  a  b o d y , c a n  b e  ta k e n  to  m e a n : h a v in g  a n o rd e rly  s tru c tu re  a n d /o r  fu n c tio n ;  o r , p u t  

to g e th e r  in to  a  w h o le  o f  o rd e re d  a n d  in te rd e p e n d e n t p a rts ; w h e re a s " o rg a n ic u m "  m e a n s  

p re c is e ly : h a v in g b o d ily o rg a n s , in  th e  w a y  in  w h ic h  " u n ifo rm e d " m e a n s : h a v in g  

(w e a rin g ) a  u n ifo rm ,  o r  " a rm e d "  m e a n s : h a v in g  (b e a rin g ) a rm s , e .g ., a  g u n . A  b o d ily  o rg a n  

is  a n  in s tru m e n t (o rg a n o n ) b y  m e a n s  o f w h ic h  th e  l iv in g  th in g  p e r fo rm s  its  l ife  a c t iv it ie s ;  

b u t u n lik e  a  g u n , it is , o f  c o u rs e , a  c o n jo in e d  in s tru m e n t (s e e  a b o v e , p p . 1 4 1 -1 4 2 , b e g in n in g  a t 

" A n  in s tru m e n t, it m ig h t b e  h e lp fu l to  n o te  a t th is  p o in t , c a n  b e  e ith e r a  s e p a ra te d  o r a  

c o n jo in e d  in s tru m e n t,. .."

M a te r ia p r im a e s t in p o te n t ia p r im o a d fo r m a m  e le m e n ti . 
S u b  fo r m a  v e r o  e le m e n t ! e s t in  p o te n t ia  a d  fo r m a m  m ix ti;  
p r o p te r  q u o d  e le m e n ta  s u n t  m a te r ia  m ix t i. S u b  fo r m a  a u te m  
m ix ti c o n s id e r a ta  e s t  in  p o te n tia  a d  a n im a m  v e g e ta b ile m ; n a m  
ta lis c o r p o r is [ i .e . , c o r p o r is m ix t i] a n im a  a c tu s e s t . I te m q u e  
a n im a  v e g e ta b ilis  e s t  in  p o te n tia  a d  s e n s it iv a m ; s e n s it iv a  v e r o  
a d  in te lle c t iv a m . . . . . . . . . . . . . . . . . . . . S u n t  e r g o  e le m e n ta  p r o p te r  c o r p o r a

m ix ta ; h a e c v e r o  p r o p te r v iv e n t ia ; in  q u ib u s p la n ta e  s u n t  
p r o p te r  a n im a lia , a n im a lia  v e r o  p r o p te r  h o m in e m . (C .G ., I ll ,  
c a p .  2 2 )

P r im e  m a tte r  is  in  p o te n c y  f ir s t  o f  a ll to  th e  fo r m  o f  a n  e le m e n t .  
T h e n , a s  e x is t in g  u n d e r  th e  fo r m  o f  a n  e le m e n t , i t  is  in  p o te n c y  
to  th e  fo r m  o f  a  m ix e d  b o d y . T h is is w h y  e le m e n ts a r e  th e  
m a tte r  o f  a  m ix e d  b o d y . M o r e o v e r , c o n s id e r e d  u n d e r  th e  fo r m  
o f  a  m ix e d  b o d y , i t  is in  p o te n c y  to th e v e g e ta b le s o u l. I t  is  o f  
s u c h  a b o d y , th u s , th a t th e s o u l is th e  a c t . S im ila r ly , th e  
v e g e ta b le  s o u l is in  p o te n c y  to  th e s e n s it iv e  s o u l , a n d  th e  
s e n s it iv e  to  th e  in te l le c tu a l . . . . . . . . . . . . . . . T h e  e le m e n ts  th e r e fo r e  e x is t

fo r  th e  s a k e  o f  m ix e d  b o d ie s , a n d  m ix e d  b o d ie s  fo r  th e  s a k e  o f  
l iv in g  th in g s , a m o n g  w h ic h  p la n ts  e x is t  fo r  th e  s a k e  o f  a n im a ls , 
a n d  a n im a ls  fo r  th e  s a k e  o f  m a n .

A n im a  e s t  a c tu s  c o r p o r is  p h y s ic i h a b e n tis  v ita m  in  p o te n t ia ,. . .  
[ c t ] ta le e s t o m n e c o r p u s o r g a n ic u m . E t d ic itu r c o r p u s  
o r g a n ic u m , q u o d  h a b e t d iv e r s ita te m  o r g a n o r u m . D iv e r s ita s  
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a u te m  o r g a n o r u m  n e c e s s a r ia  e s t in  c o r p o r e  s u s c ip ie n te  v ita m  
p r o p te r  d iv e r s a s  o p e r a tio n e s  a n im a e . (In II De Anima, le c t . 1 , 
n .  2 3 0 )

T h e  s o u l is  th e  a c t  o f  a  p h y s ic a l b o d y  h a v in g  l i fe  in  p o te n c y ,. . .  
[a n d ] s u c h  is  e v e r y  b o d y  w h ic h  is  o r g a n e d . T h o s e  b o d ie s  a r e  
s a id  to  b e  o r g a n e d  w h ic h  h a v e  a  d iv e r s ity  o f  o r g a n s . A n d  a  
d iv e r s ity  o f  o r g a n s  is  n e c e s s a r y  in  a  b o d y  w h ic h  ta k e s  o n  l i fe , 

b e c a u s e  o f  th e  d iv e r s e  o p e r a t io n s  o f  th e  s o u l.

S i a liq u a  d e fin it io  c o m m u n is  d e b e a t  a s s ig n a r i , q u a e  c o n v e n it  
o m n i a n im a e , e r it h a e c : Anima est actus primus corporis 
physici' organici. N o n  a u te m  o p o r te t  a d d e r e : potentia vitam 
habentis. L o c o e n im  h u iu s p o n itu r  organicum, u t e x  d ic t is  

p a te t (In II De Anima, le c t i, n .  2 3 3 )

I f  a  c o m m o n  d e f in it io n  o f  th e  s o u l is  to  b e  g iv e n , o n e  w h ic h  
a p p lie s  to  e v e r y  s o u l, i t  w ill b e  th is : Soul is the first act of a 
physical body which is organed. A n d  i t  is  n o t  n e c e s s a r y  to  a d d : 
laving life in potency. F o r  in  p la c e  o f  th a t , o n e  a d d s : organed, 

a s  is  c le a r  f r o m  th e  th in g s  th a t  h a v e  b e e n  s a id .

W h a t  A q u in a s  w r ite s in  th e  p a s sa g e s ju s t a b o v e r a is e s s o m e  q u e s t io n s  

a b o u t  th e  n a tu r e  o f  th e  b o d y  o f  w h ic h  th e  s o u l is  s a id  to  b e  th e  a c t  o r  a c tu a lity . 

1 ) I s  i t  a  m ix e d  b o d y ? F o r  A q u in a s  d o e s  s a y : " .. .  n a m  ta lis  c o r p o r is  ( s c . m ix ti  ] 

a n im a  a c tu s e s t . 2 ) O r  is  i t a  p h y s ic a l b o d y  h a v in g  l i fe  p o te n t ia lly , i .e . , 

h a v in g  a  d iv e r s ity  o f o r g a n s  o r d e r e d  to  a  d iv e r s ity  o f l i fe  a c t iv it ie s? F o r  

A q u in a s a ls o  s a y s : “ A n im a  e s t a c tu s c o r p o r is p h y s ic i h a b e n t is v ita m  in  

p o te n tia , ( i .e . , a c tu s  c o r p o r is p h y s ic i o r g a n ic i , q u o d  e s t c o r p u s  h a b e n s ) . . . 

d iv e r s ita te m  o r g a n o r u m  . . . p r o p te r  d iv e r s a s  o p e r a t io n e s  a n im a e ." 3 ) I s  a  

m ix e d  b o d y  th e  s a m e  a s  a  p h y s ic a l  b o d y  w ith  a  d iv e r s ity  o f  o r g a n s  o r d e r e d  to  

p e r fo r m in g  a  d iv e r s ity  o f  l if e  a c t iv it ie s ? 4 ) O r  d o e s  b e in g  a  m ix e d  b o d y  im p ly  

b e in g a p h y s ic a l b o d y w ith s u c h o r g a n s ? 5 ) O r , th e  o th e r  w a y  a r o u n d , 

d o e s  b e in g  a  p h y s ic a l b o d y  w ith  s u c h  o r g a n s  im p ly  b e in g  a  m ix e d  b o d y ? 6 ) I f  

b e in g  a  p h y s ic a l b o d y  w ith  s u c h  o r g a n s  im p lie s  b e in g  a  m ix e d  b o d y , w h a t is  
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th e  r o le  o f th e  c o m p o n e n t e le m e n ts w ith r e s p e c t to th e l i f e a c t iv it ie s  

p e r fo r m e d  b y th e l iv in g th in g ? 7) Does s u c h  a  b o d y  n e e d  to  b e  c o m p o s e d  

o f  c e r ta in  s o r t s  o f  e le m e n ts , in  a d d it io n  to  h a v in g  c e r ta in  s o r ts  o f  o r g a n s , in  

o r d e r  to  e n a b le  th e  l iv in g  th in g  to  p e r fo r m  i t s  a p p r o p r ia te  l if e  a c t iv it ie s ?

W h a t A q u in a s w r ite s in th e p a ss a g e  ju s t b e lo w  p r o v id e s  th e  b e g in n in g s  

o f  s o m e  s o r t  o f  a n sw e r  to  th e se  q u e s t io n s . I n  th e  c o n te x t  in  w h ic h  th e s e  l in e s  

a p p e a r , h e  is  c o n c e r n e d  to  m a k e  c le a r  w h y  i t is th a t o n e  c a n  s p e a k  o f th r e e  

ty p e s o f s o u l, o f fo u r  m o d e s o f l iv in g , a n d  o f  f iv e  p o w e r s o f s o u l. T h e  

c r it e r io n  fo r  d is t in g u is h in g  th e  th r e e  ty p e s  o f  s o u l is th e  w a y  in  w h ic h  l i fe  

a c t iv it ie s  r ise  a b o v e  th e  a c t iv it ie s  o f  m e r e ly  b o d ily  o r  c o r p o r e a l th in g s , i .e . , o f  

m a tte r  in  i t s  n o n - liv in g  s ta te s . T h e  c r ite r io n , s e c o n d ly , fo r  d is t in g u is h in g  th e  

fo u r  m o d e s  o f  l iv in g  is  th e  w a y  in  w h ic h  l i fe  a c t iv it ie s  a r e  fo u n d  to g e th e r  in  

v a r io u s g r a d e s o f l iv in g  th in g . A n d  la s t ly , th e  c r ite r io n  fo r  d is t in g u is h in g  

th e  f iv e  g e n e r a  o f  p o w e r s  o f  s o u l is  th e  s c o p e  o r  r a n g e  o f  th e  o b je c t  to  w h ic h  

th e  a c t iv it ie s  o f  s o u l a r e  o r d e r e d . Of special in te r e s t  in  th e  c o n te x t  in  w h ic h  

th e s e  l in e s  a p p e a r  a r e  A q u in a s ’ r e m a r k s w ith  r e s p e c t to  th e  th r e e  ty p e s  o f  

s o u l:

D iv e r s a e  a n im a e  d is t in g u u n tu r  s e c u n d u m  q u o d  d iv e r s im o d e  
o p e r a t io  a n im a e  s u p e r g r e d itu r  o p e r a t io n e m  n a tu r a e  c o r p o r a lis :  
to ta  e n im  n a tu r a  c o r p o r a lis s u b ia c e t a n im a e , e t c o m p a r a tu r  a d  
ip s a m  s ic u t m a te r ia  e t  in s tr u m e n tu m .

E s t e r g o q u a e d a m  o p e r a t io a n im a e , q u a e in ta n tu m  e x c e d it  
n a tu r a m  c o r p o r e a m , q u o d  n e q u e  e t ia m  e x e r c e tu r  p e r  o r g a n u m  
c o r p o r a le . E t  ta l is  e s t  o p e r a t io  animae rationalis.

E s t  a u te m  a lia  o p e r a t io  a n im a e  in fr a  is ta m , q u a e  q u id e m  f i t  p e r  
o r g a n u m  c o r p o r a le , n o n ta m e n p e r a liq u a m  c o r p o r e a m  
q u a lita te m . E t ta lis e s t o p e r a t io  animae sensibilis: q u ia  e t s i 
c a lid u m  e t  f r ig id u m , e t  h u m id u m  e t  s ic c u m , e t a lia e  h u iu s m o d i  
q u a lita te s c o r p o r e a e  r e q u ir a n tu r  a d  o p e r a t io n e m  s e n s u s ; n o n  
ta m e n  i ta  q u o d  m e d ia n te  v ir tu te ta liu m  q u a lita tu m  o p e r a t io  
a n im a e  s e n s ib i l is p r o c e d a t; s e d  r e q u ir u n tu r  s o lu m  a d  d e b ita m  
d is p o s it io n e m  o r g a n i .
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I n f im a  a u te m  o p e r a t io n u m  a n im a e  e s t , q u a e  f i t p e r  o r g a n u m  
c o r p o r e u m , e t v ir tu te c o r p o r e a e q u a lita t is . S u p e r g r e d itu r  
ta m e n  o p e r a t io n e m  n a tu r a e  c o r p o r e a e : q u ia  m o t io n e s  c o r p o r u m  
s u n t  a b  e x te r io r i p r in c ip io , h u iu s m o d i a u te m  o p e r a t io n e s  s u n t a  
p r in c ip io in tr in s e c o ; h o c e n im  c o m m u n e e s t o m n ib u s  
o p e r a t io n ib u s a n im a e ; o m n e e n im  a n im a tu m  a liq u o  m o d o  
m o v e t  s e ip s u m . E t  ta lis  e s t  o p e r a tio  animae vegetabilis: d ig e s t io  
e n im , e t  e a  q u a e  c o n s e q u u n tu r ,  f it  in s tr u m e n ta l it e r  p e r  a c t io n e m  
c a lo r is , u t  d ic itu r  in  II de Anima,.. (S .T ., I , q . 7 8 , a .  1 , c .)

D iv e r s e  s o u ls  a r e  d is t in g u is h e d  in  a c c o r d  w ith  th e  d iv e r s e  w a y s  
in  w h ic h  th e  o p e r a t io n  o f  th e  s o u l r is e s  a b o v e  th e  o p e r a t io n  o f  
c o r p o r e a l n a tu r e . F o r th e w h o le  o f c o r p o r e a l n a tu r e is a n  
u n d e r ly in g  s u b je c t  to  th e  s o u l , a n d  is  r e la te d  to  i t  a s  m a tte r  a n d  
in s tr u m e n t .

N o w , th e r e  is a  c e r ta in  o p e r a t io n  o f s o u l w h ic h  r ise s a b o v e  
c o r p o r e a l n a tu r e to  s u c h  a n  e x te n t th a t i t is in  n o  w a y  e v e n  
p e r fo r m e d  b y  a  b o d ily  o r g a n . A n d  s u c h  is  th e  o p e r a t io n  o f  th e  
r a t io n a l s o u l.

T h e r e  is  a n o th e r  o p e r a t io n  o f  th e  s o u l , b e lo w  th e  o n e  ju s t  n o te d , 
w h ic h  is  in d e e d  p e r fo r m e d  b y  a  c o r p o r e a l o r g a n , b u t  n o t  th r o u g h  
s o m e  c o r p o r e a l q u a lity . A n d  s u c h  is  th e  o p e r a t io n  o f  th e  s e n s ib le  
s o u l . F o r  e v e n  th o u g h  h o t  a n d  c o ld , a n d  w e t  a n d  d r y , a n d  o th e r  
s u c h  c o r p o r e a l q u a lit ie s  a r e  r e q u ir e d  fo r  th e  o p e r a t io n  o f th e  
s e n s e s , th e y  a r e  n o t  r e q u ir e d  in  s u c h  a  w a y  th a t  th e  o p e r a t io n  o f  
th e s e n s ib le s o u l p r o c e e d s b y  m e a n s o f th e p o w e r  o f s u c h  
q u a lit ie s . T h e y  a r e r e q u ir e d , r a th e r , o n ly  fo r  th e p r o p e r  
d isp o s it io n  o f  th e  o r g a n .

T h e  lo w e s t  o f  th e  a c t iv it ie s  o f  s o u l  is  th e  o n e  w h ic h  is  p e r fo r m e d  
b y  a  c o r p o r e a l o r g a n , a n d  b y  m e a n s  o f  th e  p o w e r  o f  a  c o r p o r e a l 
q u a lity . B u t e v e n  th is o p e r a t io n  r is e s a b o v e  th e  o p e r a t io n  o f  
c o r p o r e a l n a tu r e , b e c a u s e  th e  m o t io n s o f b o d ie s d e r iv e  fo r m  
s o m e  e x te r io r  p r in c ip le , w h e r e a s  s u c h  o p e r a t io n s  a r is e  f r o m  a n  
in tr in s ic  p r in c ip le . A n d  th is  is  c o m m o n  to  a ll o p e r a t io n s  o f  s o u l , 
fo r  e v e r y  th in g  w h ic h  h a s  a  s o u l in  s o m e  w a y  m o v e s  i ts e lf . A n d  
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s u c h  is th e o p e r a t io n  o f th e v e g e ta b le s o u l; d ig e s t io n , fo r  
e x a m p le , a n d th e th in g s w h ic h fo l lo w , is p e r fo r m e d  
in s tr u m e n ta l ly  th r o u g h  th e  a c t io n  o f  h e a t , a s  is  s a id  in  B k . I I  o f  
On the Soul.

I n  A q u in a s ' r e m a r k s  c o n c e r n in g  th e  o p e r a t io n s  o f  th e  v e g e ta t in g  s o u l, 

a n d  th o s e  o f th e  s e n s in g  s o u l, o n e  f in d s s o m e  s o r t o f r e p ly  to  th e  la s t , th e  

s e v e n th , o f  th e  q u e s t io n s  r a is e d  a b o v e  o n  p p . 1 4 4 -1 4 5 , i .e . , to  th e  q u e s t io n :  

D o e s  s u c h  a  b o d y [ i .e . , c o r p u s  p h y s ic u m  o r g a n ic u m ] n e e d  to  b e  c o m p o s e d  o f 

c e r ta in  s o r t s o f  e le m e n ts , in  a d d it io n  to  h a v in g  c e r ta in  s o r ts o f o r g a n s , in  

o r d e r  to  e n a b le  th e l iv in g  th in g  to  p e r fo r m  i ts a p p r o p r ia te  l i f e a c t iv it e s ?  

C e r ta in  s o r t s  o f  b o d ily  o r g a n s  a r e  r e q u ir e d , q u ite  o b v io u s ly  (o n  th e  b a s is  o f 

m in im a l s c ie n tif ic  s e n s e o b s e r v a t io n ) , fo r th e p e r fo r m a n c e o f v e g e ta t iv e  

a c t iv it ie s , e .g . , s to m a c h , in te s t in e s , l iv e r . S im ila r ly (b u t o n  th e b a s is o f  

o r d in a r y ,  e v e r y d a y  s e n s e  o b s e r v a t io n  a n d  in tr o s p e c t io n ) , c e r ta in  b o d ily  o r g a n s  

a r e  r e q u ir e d  fo r  th e  p e r fo r m a n c e  o f  s e n s o r y  a c t iv it ie s , e .g . , e y e , e a r , to n g u e . 

B u t , in  a d d it io n  to  th e  in s tr u m e n ta l c a u s a l ity  o f  b o d ily  o r g a n s  o f  c e r ta in  s o r t s , 

s u c h a c t iv it ie s r e q u ir e , q u ite c le a r ly , th e p r e se n c e a n d a c c o m p a n y in g  

in s tr u m e n ta l c a u s a lity  o f  c e r ta in  s o r ts  o f  e le m e n ts (a n d  c o m p o u n d s  a s  w e ll) . 

D ig e s t io n , e x e m p lif ie s A q u in a s , ta k e s p la c e th r o u g h th e a c c o m p a n y in g  

in s tr u m e n ta l c a u s a l ity  o f  th e  p o w e r s  o f  th e  q u a lity  h e a t , w h ic h  r e q u ir e s  th a t  

th e  e le m e n t f ir e  b e  a  c o m p o n e n t o f  th e  b o d y  o f  th e  l iv in g  th in g . N o w a d a y s  

w e  w o u ld  s a y  (o n  th e  b a s is  o f  s o m e  m in im a l s c ie n t if ic  in v e s t ig a t io n ) th a t 

d ig e s t io n  ta k e s  p la c e  th r o u g h  th e  a c c o m p a n y in g  in s tr u m e n ta l c a u s a l ity  o f  th e  

p o w e r s  o f  v a r io u s  c o m p o u n d s , l ik e  s a liv a  in  th e  m o u th , h y d r o c h lo r ic  a c id  in  

th e  s to m a c h , a n d  b ile  in  th e  d u o d e n u m .

S p e a k in g  g e n e r a l ly  o f  th e  b a s ic  v e g e ta t iv e  a c t iv it e s , i .e . , s e lf -n o u r ish m e n t , 

g r o w th  a n d  r e p r o d u c t io n , w e  w o u ld  s a y , n o w a d a y s , th a t th e y  ta k e p la c e  

th r o u g h  th e  a c c o m p a n y in g  in s tr u m e n ta l c a u sa l ity  o f th e  p o w e r s  o f v a r io u s  

m in e r a ls , l ik e  c h r o m iu m , ir o n , m a g n e s iu m , c a lc iu m , m a n g a n e s e , c o p p e r , 

p o ta s s iu m , s e le n iu m , z in c ; o f v a r io u s v ita m in s , l ik e  c h o lin e , fo lic  a c id , 

n ia c in , a s c o r b ic  a c id , d -a lp h a  to c o p h e r o l;  o f  v a r io u s e n z y m e s , l ik e  b r o m e la in , 
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la c ta s e , a m y la s e , p r o te a s e , l ip a s e ; o f  v a r io u s  a n d  c o u n t le s s  p h y to c h e m ic a ls ;  

a n d  o f  h o s ts o f o th e r  a s y e t u n k n o w n , a s  y e t u n d is c o v e r e d , in s tr u m e n ta l 

m a te r ia ls ; a ll o f  th e se  b e in g  in s ta n c e s  o f  th e  " m a te r ia  e t in s tr u m e n tu m " o f  

w h ic h  A q u in a s  s p e a k s  in  th e  S .T ., I , q . 7 8 , a . 1 , c . - u p d a te d , o f  c o u r s e , to  

r e f le c t th e  th in k in g  o f  o u r  t im e s .

S p e a k in g g e n e r a l ly  o f th e  a c t iv it ie s  o f  th e  s e n s in g  s o u l , w e  m ig h t s a y  

n o w a d a y s , fo l lo w in g A q u in a s ( th o u g h  s o m e m ig h t o b je c t - s e e th e  

im m e d ia te ly  fo l lo w in g  p a r a g r a p h ), th a t th e y  a r e  p e r fo r m e d  b y  th e  r e le v a n t  

b o d ily o r g a n s , th o u g h  n o t b y  m e a n s o f th e  p o w e r s o f a n y  m in e r a ls , o r  

v ita m in s , o r  e n z y m e s , o r  p h y to c h e m ic a ls ; b u t  th a t , n o n e th e le s s , c e r ta in  s o r t s  

o f  m in e r a ls , v ita m in s , e tc . , a r e  r e q u ir e d  to  k e e p  th e r e le v a n t b o d ily o r g a n s  

in g o o d a n d h e a lth y w o r k in g o r d e r . F o r e x a m p le , th e m in e r a ls a n d  

p h y to c h e m ic a ls c o n ta in e d  in  G y u  H w a  T e a , w h ic h  is  a  b le n d  o f  th e  h e r b s  F /o s  

chrysanthemi a n d  Semen cassiae torae, a r e  c la im e d  b y  th e  C h in e s e  to  k e e p  

th e fo c u s in g m u s c le s o f th e e y e in p e a k  w o r k in g o r d e r , r e su lt in g in  

h e ig h te n e d  fo c u s in g  a b il ity , a n d  th e r e b y  s h a r p e n e d  v is io n .

B u t , s o m e o n e  m ig h t  o b je c t  th a t  s e n s o r y  a c t iv ity , l ik e  v e g e ta t iv e  a c t iv ity , 

is  p e r fo r m e d  b y  m e a n s  o f  th e  p o w e r s  o f  v a r io u s  e le m e n ts  a n d /o r  c o m p o u n d s ;  

a n d  th a t  i t  is  n o t  t r u e  th a t  th e s e  e le m e n ts  a n d  c o m p o u n d s a r e  r e q u ir e d  ju s t  to  

k e e p  th e  r e le v a n t b o d ily  o r g a n s  in  g o o d  w o r k in g  o r d e r . F o r , d o e s n 't v is io n  

in  fa in t l ig h t ta k e  p la c e  b y  m e a n s  o f  th e  p h o to s e n s it iv ity  o f  th e  r h o d o p s in  in  

th e r e t in a l r o d s ? A n d  d o e s n 't c o lo r v is io n  ta k e p la c e b y  m e a n s o f th e  

c h r o m a to s e n s it iv ity  o f  th e  r e t in a l c o n e s ?

I n  r e s p o n se  to  th is  o b je c t io n , i t s h o u ld  b e  n o te d  th a t  s e n so r y  a c t iv ity  ta k e s  

p la c e  b y  v ir tu e  o f  a  s p e c ia l s o r t o f  s e n s ib le  fo r m , a s  A q u in a s  a r g u e s  q u ite  

p la u s ib ly  in  m a n y  p la c e s , e .g . , b y  v ir tu e  o f  a  s p e c ia l  s o r t  o f  v is ib le  fo r m , w h ic h  

th e  b o d ily  o r g a n  is  c a p a b le  o f  r e c e iv in g  f r o m  a n  a p p r o p r ia te  o b je c t , b o th  b y  

v ir tu e  o f  i t s  b e in g  th e  p a r tic u la r  s o r t  o f  b o d ily  o r g a n  w h ic h  i t is , e .g . , a n  e y e . 
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a n d  b y  v ir tu e  o f  th e  a c t iv it ie s  o f  c e r ta in  e le m e n ts  a n d /o r  c o m p o u n d s  w h ic h  

a r e  a m o n g  i t s  c o n s t itu e n ts , e .g . , th e  c h e m ic a l a n d  e le c tr ic a l a c t iv it ie s in it ia te d  

b y  th e  im p a c t o f fa in t l ig h t o n  th e  p h o to s e n s it iv e  r h o d o p s in  in  th e  r e t in a l 

r o d s . T h is  s e n s ib le  fo r m  is  q u ite  u n lik e  a n  o r d in a r y  s e n s ib le  fo r m , in  th a t  i t 

is  r e c e iv e d  in to  th e  s e e in g  o r g a n , i .e . , th e  e y e —  th e  e y e b a ll p lu s  o p t ic  n e r v e  

p lu s  p r o p e r  c o r t ic a l a r e a -  in  s u c h  a  w a y  th a t  th e  e y e  r e m a in s  th e  e y e  th a t  i t 

w a s . T h a t is , th e  e y e  c a n  ta k e  o n  th e  v is ib le  f e a tu r e s  o f  a  t r e e , s a y , w ith o u t 

h a v in g  to  ta k e  o n  th e  p h y s ic a l m a tte r  o f  a  t r e e . I n  th e  p h y s ic a l w o r ld , i t is  

t r e e -m a t te r  w h ic h  ta k e s o n  th e  v is ib le  f e a tu r e s  o f  a  t r e e . I n  th e  a c t iv ity  o f  

s e e in g , i t  is  e y e -m a t te r  ( i.e . , e y e b a ll p lu s  o p t ic  n e r v e  p lu s  p r o p e r  c o r t ic a l a r e a ) 

w h ic h  ta k e s  o n  th e  v is ib le  f e a tu r e s o f  a  t r e e . A n d  th e s e  e y e -r e c e iv e d  t r e e ­

f e a tu r e s  ( th is  is  th e  s p e c ia l s o r t  o f  s e n s ib le  fo r m ) b e c o m e  th e  m e a n s  b y  w h ic h  

s e e in g  a  t r e e  ta k e s  p la c e .

T h u s ,  w h e r e a s  d ig e s t io n  ta k e s  p la c e  b y  v ir tu e  o f  th e  a c t io n  o f  c e r ta in  b o d ily  

o r g a n s , l ik e  s to m a c h  a n d  in te s t in e s , a n d  a ls o , a s  A q u in a s  w o u ld  s a y , b y  v ir tu e  

s o m e  b o d ily  q u a lity , l ik e  h e a t , i .e . , b y  th e  a c t io n  o f  th e  p o w e r  o f th e  e le m e n t 

f ir e ; s e e in g  ta k e s  p la c e  b y  v ir tu e  o f  th e  r e le v a n t  b o d ily  o r g a n , a n d  a ls o  b y  th e  

v is ib le  fo r m  fo r  th e  r e c e p t io n  o f  w h ic h  i t  h a s  b e e n  p r o p e r ly  d is p o s e d  b y  v ir tu e  

o f  s o m e  b o d ily  q u a lity , l ik e  th e  p h o to s e n s it iv ity  o f  r h o d o p s in . R h o d o p s in  o f 

p r o p e r  q u a lity  a n d  in  p r o p e r  q u a n tity , a m o n g  o th e r  th in g s , is  r e q u ir e d  fo r  a n  

e y e  to  b e  in  g o o d  a n d  h e a lth y w o r k in g  o r d e r , i .e ., " fo r  th e  p r o p e r  d is p o s it io n  

o f  th e  o r g a n ,"  a s  A q u in a s  w o u ld  p u t i t . T h e  c h e m ic a l a n d  e le c tr ic a l a c t iv it ie s 

in it ia te d  b y  r h o d o p s in ,  w h e n  a f fe c te d  b y  fa in t  l ig h t , d o  n o t  h a v e  th e  s a m e  r o le  

in  th e  a c t iv ity  o f  s e e in g  th a t  th e  a c t io n  o f H C 1 h a s  in  th e  a c t iv ity  o f  d ig e s t in g . 

F o r , w h e r e a s  r h o d o p s in  e n a b le s th e  e y e  to  r e c e iv e  th e  v is ib le  fo r m , a n d  th e  

v is ib le  fo r m  is th a t b y  v ir tu e  o f  w h ic h  th e  e y e  d o e s  i t s s e e in g ; th e  a c t io n  o f 

H C I  is  p r e c is e ly  th a t  (a t  le a s t  o n e  o f  th e  r e le v a n t th in g s )  b y  v ir tu e  o f  w h ic h  th e  

s to m a c h  d o e s  i t s  d ig e s t in g . W h ic h  is  to  s a y  th a t  v e g e ta t iv e  a c t iv ity  ta k e s  p la c e  

b y  v ir tu e  o f  th e  r e le v a n t  b o d ily  o r g a n (s ) in  c o n c e r t w ith  th e  p o w e r  o f  c e r ta in  

b o d ily  e le m e n ts  a n d /o r  c o m p o u n d s; w h e r e a s  s e n s o r y  a c t iv ity  ta k e s  p la c e  b y  

v ir tu e  o f th e  r e le v a n t  b o d ily  o r g a n s (p r o p e r ly  d is p o s e d  fo r  th e  r e c e p t io n  o f 

s e n s ib le fo r m s b y  v ir tu e  o f th e  p o w e r s o f c e r ta in  b o d ily  e le m e n ts  a n d /o r  
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c o m p o u n d s ) in  c o n c e r t w ith  th e  r e le v a n t  r e c e iv e d  s e n s ib le  fo r m . A n d  th e  

s e n s ib le  fo r m  is  n o t a n  o r d in a r y  s o r t o f  s e n s ib le  fo r m . I t is  r a th e r  a  s p e c ia l 

s o r t  o f  s e n s ib le fo r m , a  fo r m  w h ic h  c a n  b e  r e c e iv e d  in to  a  m a tte r  w h ic h  is  n o t  

a n  o r d in a r y  s o r t o f p h y s ic a l m a tte r , i .e . , in to  a  b o d ily  o r g a n  o f s e n sa t io n . 

T h a t is , fo r  e x a m p le , a s  n o te d  a b o v e , th e  v is ib le  f e a tu r e s  o f  t r e e -m a t te r  c a n  b e  

r e c e iv e d  in to  e y e -m a t te r .

T h is , th e n , s e e m s  to  b e  a n  a c c e p ta b le  a n s w e r  to  th e  s e v e n th  q u e s t io n  

r a is e d  a b o v e  o n  p . 1 4 6 , n a m e ly  th e q u e s t io n : D o e s  a  n a tu r a l o r  p h y s ic a l 

o r g a n e d  b o d y  n e e d  to  b e  c o m p o s e d  o f  c e r ta in  s o r t s  o f  e le m e n ts , in  a d d it io n  to  

h a v in g  c e r ta in  s o r ts  o f  b o d ily  o r g a n s , in  o r d e r  to  e n a b le  th e  l iv in g  th in g  to  

p e r fo r m  i t s  a p p r o p r ia te  l i fe  a c t iv it ie s ? , n a m e ly  th is  a n s w e r : Y e s . B u t, fo r  

th e  p e r fo r m a n c e o f  v e g e ta t iv e  a c t iv it ie s , i t n e e d s th e se  c o m p o s in g  e le m e n ts  

(a n d /o r  c o m p o u n d s ) a s m a te r ia l in s tr u m e n ta l c a u s e s . F o r  th e  p e r fo r m a n c e  

o f  s e n s o r y  a c t iv it ie s , h o w e v e r , i t n e e d s th e s e  c o m p o s in g  e le m e n ts (a n d /o r  

c o m p o u n d s ) fo r  th e  p r o p e r  d is p o s it io n  of th e  s e n s o r y  o r g a n . P r o p e r ly  

d is p o se d , th e  s e n s o r y  o r g a n  b e c o m e s  c a p a b le  o f r e c e iv in g  a  s p e c ia l s o r t o f  

s e n s ib le  fo r m . A n d  th is  fo r m  ta k e s  o n  th e  r o le  o f  a n  in s tr u m e n ta l  c a u s e .

T h is a n s w e r  to  th e s e v e n th  q u e s t io n  is a ls o  a n  a n s w e r to  th e  s ix th  

q u e s t io n , i .e . , to  th e  q u e s t io n  a b o u t " th e  r o le  o f  th e  c o m p o n e n t e le m e n ts  [a n d  

c o m p o u n d s ] w ith  r e s p e c t to  th e  l i f e  a c t iv it ie s  p e r fo r m e d  b y  th e  l iv in g  th in g ."

I s th e  b o d y , o f  w h ic h  th e  s o u l is  s a id  to  b e  th e  a c tu a lity , a  m ix e d  b o d y  

(q u e s t io n  o n e )? T h e  a n s w e r  is  c le a r ly : Y e s . B u t , n o t  ju s t  a  m ix e d  b o d y . I t  is  

o b se r v e d  to  b e  a  m ix e d  b o d y , in d e e d , b u t  w ith  b o d ily  o r g a n s  fo r  p e r fo r m in g  

l if e  a c t iv it ie s . M o r e o v e r , i t  w o u ld  b e  d if f ic u lt to  s e e  h o w  a  l iv in g  th in g  c o u ld  

p e r fo r m  i t s  l if e  a c t iv it ie s  w ith o u t  c e r ta in  r e le v a n t  b o d ily  o r g a n s .

I s  th e  b o d y , o f  w h ic h  th e  s o u l is  s a id  to  b e  th e  a c tu a lity , a n  o r g a n e d  b o d y  

(q u e s t io n  tw o )? T h e  a n s w e r  is  c le a r ly : Y e s . B u t, o n e  m u st  a d d  th a t  o r g a n e d  

b o d ie s  a r e  o b s e r v e d  to  b e  m ix e d  b o d ie s  a s  w e ll . I n d e e d , i t  w o u ld  b e  d iff ic u lt 

I o  s e e  h o w  a n  o r g a n e d  b o d y  c o u ld  p e r fo r m  l i fe  a c t iv it ie s b y  m e a n s o f i t s  
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o r g a n s a lo n e , w ith o u t h e lp f r o m  c e r ta in c o m p o n e n t e le m e n ts a n d /o r  

c o m p o u n d s . W h ic h  p r o v id e s a n  a n sw e r  to  q u e s t io n  f iv e : Y e s ; b e in g  a n  

o r g a n e d  b o d y  d o e s  im p ly  b e in g  a  m ix e d  b o d y .

T h e  a n s w e r  to  q u e s t io n  th r e e  is  q u ite  c le a r : N o ; a  m ix e d  b o d y  is  n o t  th e  

s a m e  a s  a  n a tu r a l o r g a n e d  b o d y . F o r , th e r e  a r e  m ix e d  b o d ie s  w h ic h  a r e  n o t  

o r g a n e d  b o d ie s , e .g . ,  g o ld , s i lv e r ; s a lt , p e p p e r ,  s u g a r ; w a te r , o il.

A n d  th is  s u p p lie s  th e  a n s w e r  to  q u e s t io n  fo u r : N o ; b e in g  a  m ix e d  b o d y  

d o e s  n o t  im p ly  b e in g  a n  o r g a n e d  b o d y .

5 . E le m e n ts  in  th e  d e f in it io n  o f  a  m ix e d  b o d y

(T h e  e le m e n ts  a s  definientia)

T h e th in g s s a id  s o  fa r in  P A R T  T H R E E  le a d  q u ite n a tu r a lly  to  

c o n s id e r a t io n s a b o u t th e  r o le  o f  e le m e n ts in  th e  d e f in it io n  o f  a  m ix e d  b o d y . 

A  d e fin it io n , a s  A q u in a s  u n d e r s ta n d s  i t , is  a  s ta te m e n t  w h ic h  id e n tif ie s  a n d  

d e sc r ib e s  th e  c a u s e s - a ll th e  c a u s e s , w h e n e v e r  p o s s ib le — o f  a  th in g 's  

b e c o m in g , o f  i t s  b e in g , a n d  o f  i t s  a c t iv it ie s . T h a t  is , a  d e f in it io n  is  a n  a t te m p t 

to  a n s w e r  th e  q u e s t io n : W h a t , b o th  e x tr in s ic  a n d  in tr in s ic  to  a  th in g , a c c o u n ts  

fo r  th e s e  fa c t s : 1 ) th a t th e th in g h a s c o m e in to e x is te n c e ( i t s  b e c o m in g ) , 

2 ) th a t i t is n o w  in  e x is te n c e  ( i t s b e in g ) , 3 ) th a t i t d o e s w h a t i t d o e s  ( i t s  

a c t iv it ie s )? A n  id e n t if ic a t io n  a n d  d e sc r ip t io n  o f a ll r e le v a n t c a u se s , b o th  

th o s e w h ic h  a r e in tr in s ic to th e th in g , i .e . , m a tte r , fo r m , e le m e n ts ,  

c o m p o u n d s , o r g a n s ( i f  th e  th in g  h a s  o r g a n s ) , a n d  th o s e  w h ic h  a r e  e x tr in s ic  to  

th e  th in g , i .e ., a g e n ts  a n d  e n d s , p r o v id e  a  c o m p le te a n s w e r to th is q u e s t io n , 

a c o m p le te d e f in it io n o f th e th in g . A  d e f in it io n  in  t e r m s o f w h a t is  

in tr in s ic  (o n ly ) -  m a tte r , fo r m , e le m e n ts , o r g a n s ( if th e r e  a r e  o r g a n s ) -  

e x p r e s se s  w h a t  a  th in g  is , i .e . , i t s  e s s e n c e , a n d  th e r e b y  a ls o  e x p la in s  w h y  i t 

d o e s w h a t i t d o e s . A  d e fin it io n  in  t e r m s  o f  w h a t is  e x tr in s ic  (o n ly ) , o n  th e  

o th e r  h a n d , id e n tif ie s  a n d  d e s c r ib e s  e ith e r  w h a t  p r o d u c e d  th e  th in g ,  a n d  w h a t  

a c c o u n ts  fo r  i t s  c o n t in u e d  e x is te n c e , i .e . , i t s  a g e n t( s ) , o r  w h a t  th e  th in g  is  fo r , 
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i .e . , i t s  e n d (s ) . C le a r ly , a g e n ts  a n d  e n d s  a r e  n o t  in g r e d ie n t s  o f  th e  e s s e n c e  o f  a  

th in g . A n d  th is  is  w h y  s u c h  d e f in it io n s  d o  n o t  e x p r e s s  w h a t  a  th in g  is .

N o w , a s  A q u in a s  s e e s  i t , a  d e f in it io n  in  t e r m s  o f  w h a t is  in tr in s ic  to  a  

th in g  id e n t if ie s  a n d  d e s c r ib e s th e  th in g 's  m a tte r  a n d  i t s  fo r m . F o r  e x a m p le , 

w h e n  m a n  is  d e fin e d  a s  s o m e th in g  c o m p o s e d  o f  s e n s it iv e  b o d y  a n d  r a t io n a l 

s o u l , " s e n s it iv e  b o d y "  d e s ig n a te s th e  m a tte r  a n d  " r a t io n a l s o u l"  d e s ig n a te s  

th e  fo r m . B u t a  d e fin it io n  in  t e r m s  o f  w h a t is  in tr in s ic  c a n  a ls o , a s  A q u in a s  

s e e s i t , id e n t ify  a n d  d e s c r ib e  th e th in g 's  p r o x im a te g e n u s  a n d  i ts s p e c if ic  

d if f e r e n c e . F o r  e x a m p le , w h e n  m a n  is  d e f in e d  a s  a  r a t io n a l a n im a l, ' 'a n im a l”  

d e s ig n a te s th e p r o x im a te g e n u s a n d " r a tio n a l" d e s ig n a te s th e s p e c if ic  

d if f e r e n c e . M o r e o v e r , a s  A q u in a s s e e s  i t , th e  g e n u s  o f  th e  g e n u s -d if fe r e n c e  

d e f in it io n  d e r iv e s f r o m , is ta k e n  f r o m , m a tte r ; th e  s p e c if ic  d iff e r e n c e  f r o m  

fo r m ; a n d  th e  g e n u s -d if fe r e n c e  d e f in it io n , a s  a  w h o le , f r o m  th e  m a tte r - fo r m  

d e f in it io n , a s a  w h o le . F o r  e x a m p le , m a n 's g e n u s , a n im a l, is ta k e n  f r o m  

m a n 's m a tte r , th e s e n s it iv e b o d y ; m a n ’s s p e c if ic d iff e r e n c e , r a t io n a l , 

f r o m  m a n 's fo r m , th e  r a t io n a l s o u l; a n d  m a n 's g e n u s -d iff e r e n c e  d e f in it io n , 

r a t io n a l a n im a l, f r o m  m a n 's m a tte r - fo r m  d e f in it io n , s o m e th in g  c o m p o s e d  o f  

s e n s it iv e b o d y  a n d r a t io n a l s o u l. S in c e " is ta k e n  f r o m " m e a n s s im p ly  

fu r n is h e s th e c o n te n t o f th e  c o n c e p t  o f , o n e  c a n  s a y  e ith e r  th a t m a n  is  a n  

a n im a l (u s in g  th e  g e n u s  w ith  " is " ) o r  th a t m a n  h a s (a s  a  c o m p o n e n t p a r t) a  

s e n s it iv e  b o d y  (u s in g  th e  m a tte r  w ith  " h a s " ); a n d  o n e  h a s  s a id  th e  s a m e  th in g . 

T o  b e  a n  a n im a l m e a n s to  h a v e  (a s a  c o m p o n e n t p a r t ) a  s e n s it iv e  b o d y . 

S im ila r ly , o n e  c a n  s a y  e ith e r  th a t m a n  is  r a t io n a l (u s in g  th e  s p e c if ic  d if fe r e n c e  

w ith  " is " ) o r  th a t m a n  h a s  (a s a  c o m p o n e n t  p a r t ) a  th in k in g  s o u l (u s in g  th e  

fo r m  w ith  " h a s " ) ; a n d  o n e  h a s  s a id  th e  s a m e  th in g . T o  b e  r a t io n a l m e a n s  to  

h a v e  (a s a  c o m p o n e n t p a r t )  a  th in k in g  s o u l. S im ila r ly , a g a in , o n e  c a n  s a y  

e ith e r th a t m a n  is a r a t io n a l a n im a l (u s in g  th e g e n u s a n d  th e s p e c if ic  

d if fe r e n c e  w ith  " is " ) o r  th a t  m a n  h a s  ( is  c o m p o s e d  o f ) a  s e n s it iv e  b o d y  a n d  a  

th in k in g  s o u l (u s in g  th e  m a tte r  a n d  th e  fo r m  w ith  " h a s " ) ; a n d  o n e  h a s  s a id  

th e  s a m e  th in g . T o  b e  a  r a t io n a l a n im a l m e a n s  to  h a v e  ( to  b e  c o m p o s e d  o f ) a  

s e n s it iv e  b o d y  a n d  a  th in k in g  s o u l.
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F u r th e r m o r e , a s  A q u in a s  w o u ld  m o s t c e r ta in ly  s a y , a n  id e n tif ic a t io n  a n d  

d e s c r ip t io n  o f  e a c h  o f  th e  e le m e n ts  a n d  c o m p o u n d s  a n d  o r g a n s ( i f i t  h a s  a n y  

o r g a n s ) o f a th in g  w o u ld  p r o v id e  a  m o r e d e ta i le d  a c c o u n t o f th e th in g 's  

m a tte r , a n d  th e r e b y  o f  th e  g e n u s  w h ic h  is  ta k e n  f r o m  m a tte r . T h e r e  is  m o r e  

th a n  a v e r y  s tr o n g  h in t a t th is in  w h a t A q u in a s w r ite s in  In Boetii De 

Trinitate, in  a  p a s s a g e  c o n s id e r e d  b r ie f ly  a b o v e  (p p . 1 3 6 -1 3 7 ) , w h ile  r e f le c t in g  

o n  th e  q u e s t io n  w h e th e r  e le m e n ts  a r e  in g r e d ie n t s  o f  th e  e s se n c e  o f  a  th in g  

w h ic h  is  c o m p o s e d  o f  th e m :

. . . p e r  s e c o m p e t it h o m in i q u o d  in v e n ia tu r in  e o  a n im a  
r a t io n a lis , e t  c o r p u s  c o m p o s itu m  e x  q u a tu o r  e le m e n tis ; u n d e  
s in e  h is  p a r tib u s  h o m o  in te ll ig i  n o n  p o te s t: e t  s ic  o p o r te t  p o n i  in  

d e fin it io n e  e iu s . . .

S e d  d ig itu s , p e s , m a n u s  e t  h u iu s m o d i, s u n t  p r a e te r  in te lle c tu m  

h o m in is , u n d e  e x  i ll is  r a t io  e s se n t ia l is  h o m in is  n o n  d e p e n d e t , 

u n d e  s in e  h is  in te l l ig i  p o te s t

S iv e e n im  h a b e a t p e d e s , s iv e n o n , d u m m o d o p o n a tu r  

c o n iu n c tu m  e x  a n im a  r a t io n a li e t  c o r p o r e  c o m p o s ito  e x  q u a tu o r  

e le m e n t is p r o p r ia m ix t io n e q u a m  r e q u ir it ta lis fo r m a , e r it  

h o m o . (In Boetii De Trinitate, q .5 , a .3 , c .)

... it belongs to man as such that there be found in him a 

rational soul and a body composed of the four elements. And 

this is why man cannot be understood without these parts. And 

so, they must be put into the definition of man ...

But a finger, a foot, a hand, and such like, are outside what it is 

to be a man. Whence man's essential nature does not depend 

on them, and so can be understood without them.

For whether a man has feet, or not, so long as he is held to be a 

conjunction of 1) rational soul, and 2) body composed of the 

four elements, properly mixed, as required by such a form, he 

will be a man.
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I t  is  c le a r  th a t  m a n  c a n n o t  b e , n o r  th e r e fo r e  c a n  m a n  b e  u n d e r s to o d , e x c e p t  

a s  c o m p o se d  o f a  r a t io n a l s o u l a n d  a  s e n s it iv e  b o d y . A n d  m a n 's  s e n s it iv e  

b o d y , a s  A q u in a s  s e e s  i t , c a n n o t  b e , n o r  th e r e fo r e  c a n  i t  b e  u n d e r s to o d , e x c e p t  

a s  c o m p o s e d  o f  th e  fo u r  e le m e n ts  ( to d a y , w e  w o u ld  s a y , c o m p o se d  o f  c e r ta in  

q u a r k s  a n d  le p to n s ) p u t to g e th e r  in  th e  w a y  r e q u ir e d  b y  m a n 's  r a t io n a l s o u l . 

A n d  th is  is  w h y , a s  A q u in a s  s e e s  i t , th e  r a t io n a l s o u l a n d  th e  s e n s it iv e  b o d y  

a n d  th e  fo u r  e le m e n ts ( to d a y , c e r ta in  q u a r k s a n d  le p to n s ) m u s t b e  p u t in to  

th e d e f in it io n o f m a n , th e e le m e n ts ( to d a y , q u a r k s a n d  le p to n s ) b e in g  

in c lu d e d  in  o r d e r  to  p r o v id e  d e ta i ls  w ith  r e s p e c t to  th e  n a tu r e  o f  m a n ’s  b o d y . 

A  f in g e r , h o w e v e r , o r  a  h a n d  o r  a n  e lb o w , a  to e  o r  a  fo o t  o r  a  k n e e -  th e s e , 

a n d  o th e r  p a r t s l ik e  th e m , a r e  o u ts id e  w h a t i t is to  b e  a  m a n . E x p e r ie n c e  

le a c h e s  u s  th a t  a  m a n  c a n  e x is t  w ith o u t  th e m . A n d  th is  is  w h y  s u c h  p a r ts  d o  

n o t h a v e  to  b e  p u t in to  m a n 's  d e f in it io n . B u t th e r e  a r e  o th e r  p a r ts , l ik e  th e  

b r a in , th e h e a r t , th e lu n g s , th e l iv e r , th e in te s t in e s , w ith o u t w h ic h - - 

e x p e r ie n c e t e a c h e s  u s —  m a n  c a n n o t  e x is t . T h e s e , th e r e fo r e , a r e  c le a r ly  p a r ts  

o f  w h a t i t is  to  b e  a  m a n , a n d  s o  m u s t  b e  in c lu d e d  in  m a n 's  d e fin it io n . A n d  

a lth o u g h  A q u in a s m a k e s  n o  m e n tio n  o f  b o d ily  p a r t s  l ik e  th e s e  in  th e  p a s s a g e  

q u o te d  ju s t a b o v e , h e  w o u ld  m o st  c e r ta in ly  r e c o g n iz e  p a r t s  l ik e  th e s e  a s  b o d ily  

o r g a n s  w h ic h  m u s t  b e  in c lu d e d  in  a n  a c c o u n t  o f  m a n 's b o d y .

6 . I n g r e d ie n ts  in  th e  d e fin it io n  o f  a n  e le m e n t

(T h e  e le m e n ts  a s  definienda)

T h e  m a tte r  o f  a  m ix e d  b o d y ,  a c c o r d in g  to  A q u in a s ,  c a n n o t  b e , n o r  c a n  i t  b e  

u n d e r s to o d , e x c e p t  a s  c o m p o s e d  o f  th e  fo u r  e le m e n ts  ( to d a y , w e  w o u ld  s a y , 

e x c e p t a s  c o m p o s e d  o f  c e r ta in  q u a r k s  a n d  le p to n s ) , p u t to g e th e r  in  th e  w a y  

r e q u ir e d  b y  th e fo r m  o f th a t m ix e d  b o d y . B u t w h a t a b o u t th e e le m e n ts  

th e m s e lv e s (o r  to d a y , th e  q u a r k s  a n d  le p to n s  th e m s e lv e s )? W h a t a r e  th e ir  

in tr in s ic c o m p o n e n ts ; w h a t a r e  th e  in g r e d ie n t s o f th e ir  e s s e n c e s ; h o w  a r e  

th e y  to  b e  d e f in e d ? W h a t is th a t w ith in  th e m  w h ic h  a c c o u n ts fo r th e fa c t  

1 ) th a t th e y  h a v e  c o m e  in to  e x is te n c e  ( th e ir  b e c o m in g ) , 2 ) th a t th e y  a r e  n o w  
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in  e x is te n c e  ( th e ir  b e in g ) , a n d  3 ) th a t  th e y  d o  w h a t  th e y  d o  ( th e ir  a c t iv it ie s )?  

T h e q u e s t io n  h e r e is n o t a b o u t th e  m e a n in g  o f th e w o r d  " e le m e n t / ' th e  

m e a n in g  c o n s id e r e d  a b o v e , a n d  in  s o m e  d e ta i l (p p . 4 6 -5 2 ) . N o r  is  i t  a b o u t  th e  

w o r d  ’ e le m e n t"  in  th e  v e r y  g e n e r a l s e n s e  in  w h ic h  a n y  c a u s e  a t a ll w h ic h  

e n te r s th e  c o m p o s it io n  o f a  th in g  c a n  b e  s a id  to  b e  a n e le m e n t, a s e n s e  

w h ic h  A q u in a s n o te s a s h e  c o m m e n ts o n  A r is to t le 's On the Heavens, th e  

s e n se  in  w h ic h  m a tte r  a n d  fo r m  c a n  b e  s a id  to  b e  th e  u n iv e r s a l e le m e n ts  o f  a ll 

th in g s w h ic h c o m e to b e in c h a n g e , e v e n  th o u g h  th e y th e m s e lv e s ( i .e . , 

m a tte r  a n d  fo r m ) a r e  n o t  b o d ie s .9 N o r  is  i t a b o u t th e  n a tu r e  o f  m a tte r  a n d  

fo r m  th e m se lv e s . T h e  q u e s t io n  is r a th e r  a b o u t th e  e le m e n ts th e m s e lv e s , 

a b o u t  th o s e  e le m e n ts  w h ic h  a r e  b o d ie s , i .e . , a b o u t e a r th , w a te r , a ir  a n d  f ir e , 

b o th  in  g e n e r a l a n d  in  p a r t ic u la r . I n  g e n e r a l . A r e  th e s e  b o d ily  e le m e n ts  

c o m p o s e d  o f  m a tte r  a n d  fo r m ? I f  s o , d o e s  th e  m a tte r  o f  e a c h  h a v e  s o m e th in g  

in  c o m m o n  w ith  th e m a tte r  o f th e  o th e r s? D o e s th e fo r m  o f e a c h  h a v e  

s o m e th in g  in  c o m m o n  w ith  th e  fo r m  o f th e  o th e r s ? I f s o , th e n  th e y  h a v e  

b o th  a  c o m m o n  g e n u s  a n d  a  c o m m o n  s p e c if ic  d if fe r e n c e . I n  p a r t ic u la r . H o w  

is th e  e le m e n t  e a r th  to  b e  d e fin e d ? W h a t s o r t o f  m a tte r  d o e s  e a r th  h a v e ?  

T h is  w ill s u p p ly  i ts  g e n u s . W h a t s o r t o f  fo r m  d o e s  e a r th  h a v e ? T h is  w ill 

s u p p ly  i t s  s p e c if ic  d if f e r e n c e . S im ila r ly w ith  r e s p e c t to w a te r  a n d  a ir a n d  

f ir e . F o r  u s to d a y , h o w  is  a  q u a r k  to  b e  d e f in e d ? H o w  is  a  le p to n  to  b e  

d e f in e d ? F u r th e r , h o w  is e a c h  o f th e v a r io u s ty p e s o f q u a r k to b e  

d e f in e d ? F o r  e x a m p le , th e u -q u a r k , a n d  th e  d -q u a r k ? A n d  h o w , th e  v a r io u s  

ty p e s o f le p to n ? F o r e x a m p le , th e e le c tr o n , a n d th e e le c tr o n -n e u tr in o ?  

W o u ld a m a tte r - fo r m  d e f in it io n  (a n d i t s d e r iv a t iv e , a g e n u s -d if fe r e n c e  

d e fin it io n ) b e  a c c e p ta b le , a p p r o p r ia te , p o ss ib le ? I f  n o t , w h a t  s o r t  o f  d e f in it io n  

w o u ld  b e  a c c e p ta b le , a p p r o p r ia te , p o s s ib le ?

. . . n o n  e n im  q u a e lib e t c a u s a p o te s t d ic i e le m e n tu m , s e d  s o lu m  q u a e  in tra t re i 

c o m p o s it io n e m . U n d e  u n iv e rs a lia  e le m e n ta  s u n t m a te r ia  e t fo rm a , u t p a te t in  1 Physic., 

q u a e  ta m e n  n o n  s u n t c o rp o ra . H ic  a u te m  in te n d it P h ilo s o p h u s  d e  e le m e n tis  q u a e  s u n t 

c o rp o ra  . .. (hi III De Caelo, le c tio  8 , in  m e d io ) .
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T h e fo llo w in g  c o m m e n ts o f A q u in a s  (o n  p p . 1 5 7 -1 5 8 ) c a n  b e  u s e d  to  

p r o v id e  th e  b e g in n in g s  o f  s o m e  s o r t  o f  g e n e r a l a c c o u n t  o f  th e  e s s e n c e s  o f  th e  

fo u r  e le m e n ts .

. . .  o m n e  q u o d  e s t m e liu s , D e o  a t tr ib u e n d u m  e s t . S e d , a p u d  
n o s , c o m p o s ita  s u n t m e lio r a  s im p lic ib u s , s ic u t c o r p o r a  m ix ta  
e le m e n tis , e t e le m e n ta  s u is  p a r t ib u s . E r g o  n o n  e s t d ic e n d u m  
q u o d  D e u s  s it  o m n in o  s im p le x . (S .T ., I , q .3 , a .7 , o b j . 2 )

. . .  e v e r y th in g  w h ic h  is  b e t te r  is  to  b e  a t tr ib u te d  to  G o d . B u t, 
h e r e  in  th is w o r ld , c o m p o s e d  th in g s a r e  b e tte r  th a n  s im p le  
th in g s , l ik e  m ix e d  b o d ie s  w h ic h  a r e  b e t te r  th a n  th e  e le m e n ts , 
a n d  th e  e le m e n ts  w h ic h  a r e  b e tte r  th a n  th e ir  p a r t s . T h e r e fo r e , i t  

is  n o t  to  b e  s a id  th a t  G o d  is  u tte r ly  s im p le .

J u s t a b o v e , in  a  p o s s ib le  o b je c t io n  to  G o d ’s  u t te r  s im p lic ity , A q u in a s  

e x p lic it ly  s ta te s th a t th e  e le m e n ts  a r e  c o m p o s e d  o u t o f  p a r t s , ju s t a s  m ix e d  

b o d ie s a r e  c o m p o s e d  o u t o f th e  e le m e n ts . B u t h e  s a y s  n o th in g  a b o u t th e  

n a tu r e  o f  th e s e  p a r t s .

. . . e le m e n to r u m  c o r p o r a  s u n t s im p lic ia , e t n o n  e s t in  e is  
c o m p o s it io  n is i  m a te r ia e  e t  fo r m a e . . . (C .G ., I I I , c a p .  2 3 )

. . .  th e  b o d ie s o f th e e le m e n ts a r e  s im p le , a n d  th e r e  is n o  
c o m p o s it io n  in  th e m  e x c e p t  o u t  o f  m a tte r  a n d  fo r m  . . .

H e r e , h o w e v e r , A q u in a s  e x p lic it ly  s ta te s  th a t  th e  e le m e n ts  a r e  s im p le . A n d  

w h a t is  s im p le , o n e  w a n ts  to  n o te , c a n n o t  b e  c o m p o s e d  o f  p a r ts . N o n e th e le s s , 

A q u in a s im m e d ia te ly a d d s th a t th e r e is a c o m p o s it io n  in  th e  e le m e n ts , 

ie . , a  c o m p o s it io n  o u t  o f  m a tte r  a n d  fo r m , b u t  o n ly  o u t  o f  m a tte r  a n d  fo r m ;  

th e r e b y  b o th  id e n t ify in g  th e  n a tu r e  o f  th e  p a r t s  o u t  o f  w h ic h  th e  e le m e n ts  a r e  

c o m p o se d , a n d  l im it in g  th e  c o m p o s it io n  to  ju s t o n e  k in d . H e m u s t m e a n  

th a t th e e le m e n ts a r e s im p le p r e c is e ly  a s b o d ie s , i .e ., th a t th e y  a r e  n o t  

c o m p o se d  o u t  o f  p a r ts  w h ic h  a r e  b o d ily  p a r ts ( . . .  e le m e n to r u m  c o r p o r a  s u n t  

s im p lic ia . . . ) . T h e  e le m e n ts , th u s , a r e  b o th  c o m p o se d  a n d  s im p le ;  c o m p o s e d  

w ith  r e s p e c t to  m a tte r  a n d  fo r m , s im p le  w ith  r e s p e c t to  b o d ily  c o m p o n e n ts .
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B u t th is  is  p u z z l in g . F o r  h o w  c a n  s o m e th in g  w h ic h  is  a  b o d y  —  th e  e le m e n ts  

a r e  b o d ie s —  h a v e  n o  b o d ily  c o m p o n e n ts?

. . .  n o n  e n im  q u a e lib e t  c a u s a  p o te s t  d ic i e le m e n tu m ,  s e d  s o lu m  
q u a e  in tr a t r e i c o m p o s it io n e m . U n d e  u n iv e r s a lia  e le m e n ta  s u n t  
m a te r ia  e t  fo r m a , u t  p a te t  in  I Physicorum, q u a e  ta m e n  n o n  s u n t  
c o r p o r a . H ic  a u te m  in te n d it P h ilo s o p h u s d e  e le m e n t is  q u a e  
s u n t  c o r p o r a . . . (In III De Caelo, le c t io  8 ,  n . )

. . .  n o t  ju s t  a n y  c a u se  c a n  b e  c a l le d  a n  e le m e n t , b u t  o n ly  th o s e  
w h ic h  e n te r  th e  c o m p o s it io n  o f  a  th in g . W h e n c e  th e  u n iv e r s a l 
e le m e n ts [o f  p h y s ic a l th in g s ] a r e  m a tte r  a n d  fo r m , a s  is  c le a r  
f r o m  B k . I  o f  th e  Physics; b u t  m a tte r  a n d  fo r m  a r e  n o t b o d ie s . 
H e r e , h o w e v e r , th e P h ilo s o p h e r in te n d s to t r e a t o f th o s e  
e le m e n ts  w h ic h  are b o d ie s .. .

J u s t a b o v e , in  t e r m s o f th e  m e a n in g  o f th e  w o r d  " e le m e n t"  p o in te d  o u t 

e a r l ie r (p . 1 5 6 ) , A q u in a s  s h e d s  s o m e  l ig h t  o n  w h a t  i t  m e a n s  to  s a y  th a t  e a c h  

o f th e fo u r e le m e n ts is b o th c o m p o s e d a n d s im p le . T h is m e a n in g  o f  

" e le m e n t"  is  a  v e r y  g e n e r a l m e a n in g , i .e . , a n y  c a u s e , w h e th e r  a  b o d y  o r  n o t , 

w h ic h  in  a n y  w a y  e n te r s  th e  c o m p o s it io n  o f  a  th in g  c a n  b e  c a l le d  a n  e le m e n t . 

I n th is s e n s e o f " e le m e n t ," m a tte r a n d fo r m , a s in tr in s ic c a u se s , a r e  

u n iv e r sa l ly  th e  e le m e n ts  o f  a ll s u b s ta n c e s w h ic h  ta n  c o m e  to  b e  in  c h a n g e , 

th o u g h  th e y  th e m e lv e s ( i .e . , m a tte r  a n d  fo r m ) a r e  n o t b o d ie s . A n d  s o , o n e  

c a n  a r g u e ,  s in c e  e a c h  o f  th e  fo u r  e le m e n ts  is  a  s u b s ta n c e  w h ic h  c a n  c o m e  to  b e  

in  c h a n g e , e a c h  is  c o m p o s e d  o u t o f  m a tte r  a n d  fo r m ; e v e n  th o u g h  n o  o n e  o f 

th e m  c o m e s  to  b e , n o r  is  c o m p o se d , o u t  o f  p r io r  b o d ily  th in g s . T h e r e  a r e  n o  

p r io r  b o d ily  th in g s . T h e  fo u r  e le m e n ts  a r e , e a c h  o f  th e m , th e  u lt im a te  b o d ily  

th in g s  o u t  o f  w h ic h  a ll o th e r  s o r ts  o f  b o d ily  th in g s  c o m e  to  b e . T h a t  is , th e r e  

a r e n o b o d ily  th in g s p r io r to th e e le m e n ts , o u t o f w h ic h  th e e le m e n ts  

th e m s e lv e s  c o u ld  c o m e  to  b e , in  s u c h  a  w a y  th a t th e s e  p r io r  b o d ily  th in g s  

c o u ld  s u r v iv e  in  th e  e le m e n ts  in  a  w a y  w h ic h w o u ld b e l ik e th e w a y in  

w h ic h th e e le m e n ts  th e m s e lv e s s u r v iv e  in  th e  m ix e d  b o d ie s  w h ic h  c o m e  to  

b e  o u t o f  th e m . W h e n  a n  e le m e n t  c o m e s  to  b e , i t  c a n  c o m e  to  b e  o n ly  o u t  o f 

a n o th e r  e le m e n t . A n d  w h a t  s u r v iv e s  in  i t  f r o m  th e  o n e  o u t o f  w h ic h  i t  c a m e  
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to  b e , c a n  b e  o n ly  p r im e m a tte r . W h ic h  m e a n s th a t th e  fo r m  b y  w h ic h  i t  

d iff e r s fo m  th e  e le m e n t o u t o f  w h ic h  i t c a m e  to  b e , m u s t b e  a  s u b s ta n tia l 

fo r m .

H o w , th e n , is  i t  th a t  e a c h  o f  th e  fo u r  e le m e n ts  is  a  b o d ily  th in g , s o m e th in g  

th r e e -d im e n s io n a l? H o w , s in c e  e a c h  is  c o m p o s e d  o u t o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m , a n d  o n ly  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m ; a n d  

n e ith e r  o f  th e se  c o m p o n e n ts  is  a  b o d y ?

T h o u g h  i t is tr u e , fo r  A q u in a s , th a t n e ith e r  p r im e  m a tte r  n o r  s u b s ta n t ia l 

fo r m  is  a  b o d y , i .e . , th a t  n e ith e r  is  s o m e th in g  o f  i t s e lf th r e e  d im e n s io n a l , a n d  

th a t p r im e  m a tte r  a n d  s u b s ta n tia l fo r m  a r e  th e  o n ly  in g r e d ie n ts  in  th e  e s s e n c e  

o f  a n  e le m e n t  ( in d e e d , in  th e  e s se n c e  o f  a n y  s u b s ta n c e  w h ic h  c a n  c o m e  to  b e  

in  c h a n g e ) ; i t  is  a lso  t r u e , fo r  A q u in a s , th a t  th e se  d im e n s io n s  a r e  a  p r o p e r ty  o f  

a n y  s u c h  s u b s ta n c e . T h a t is , b y  m e a n s  o f i t s s u b s ta n t ia l fo r m  in  o n e  o f i t s  

s e v e r a l g r a d e s  (o r  fu n c tio n s ) ,  i .e . , in  i t s  g r a d e  o f  c o r p o r e ity , a n y  s u c h  s u b s ta n c e  

is c o n tin u o u s ly  p r o d u c t iv e  o f i t s th r e e  d im e n s io n s , m u c h  l ik e  th e  s u n  is  

c o n t in u o u s ly  p r o d u c t iv e  o f l ig h t ; a n d  b y  m e a n s  o f  i t s p r im e  m a tte r , in  i t s  

f ie . , p r im e m a tte r ’s ) r o le a s u lt im a te s u b je c t , a n y s u c h s u b s ta n c e is  

c o n t in u o u s ly r e c e p t iv e o f th o s e  th r e e  d im e n s io n s . S o  th a t , a lth o u g h  i t s  

th r e e d im e n s io n s a r e  n o t in g r e d ie n t s o f  i t s  e s s e n c e , s u c h  a  s u b s ta n c e  d o e s  

h a v e  th r e e  d im e n s io n s - - a s  a  p r o p e r ty  w h ic h  is  c a u s e d  b y  th e  in g r e d ie n t s  o f  

i t s  e s s e n c e —  p r o d u c e d  ( c o n t in u o u s ly ) ,  a s  b y  a n  a g e n t  c a u s e ,  b y  i t s  s u b s ta n t ia l 

fo r m ;  a n d  r e c e iv e d  ( c o n t in u o u s ly ) ,  a s  b y  a  s u b je c t , b y  i t s  p r im e  m a tte r .

I t m a y  b e  h e lp fu l , a t th is p o in t , to  c o n s id e r  b r ie f ly  th e  fo l lo w in g  

c o m m e n ts o f A q u in a s (o n  p p . 1 5 9 -1 6 4 ) , a s a k in d  o f c o n t in u a t io n  o f h is  

g e n e r a l a c c o u n t o f  th e  e s s e n c e s  o f  th e  fo u r  e le m e n ts . H e  is  c o n c e r n e d  to  p o in t  

o u t th e  d is t in c t iv e  c o n tr ib u tio n s  o f  p r im e  m a tte r  a n d  o f  s u b s ta n t ia l fo r m  to  

th e  in d iv id u a t io n  o f p h y s ic a l s u b s ta n c e s , b u t w h a t h e  p o in t s o u t is q u ite  

c le a r ly  r e le v a n t  to  o u r  p r e s e n t  c o n c e r n .
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T h e  c o n tr ib u t io n  o f  p r im e  m a tte r :

. . . m a te r ia  . . .  e s t  s u b je c tu m  p r im u m . . . . P r im u m  a u te m  
s u b je c tu m  e s t  q u o d  in  a lio  r e c ip i n o n  p o te s t . . . . . . . . . . . . . . . . . . . m a te r ia  . . .

e s t p r in c ip iu m  in d iv id u a t io n is u t e s t p r im u m  s u b je c tu m  . . .

(De Natura Materiae et Dimensionibus Interminatis, c a p . 1 ;  v o l.  
2 7 , 4 8 9  b  -4 9 0  a )

_ _ m a tte r  . . .  is  th e  f ir s t  s u b je c t . . . .  N o w , a  f ir s t  s u b je c t is  a  
s u b je c t w h ic h  c a n n o t b e  r e c e iv e d  in to  a n o th e r . . . . . . . . . . . . . . . . . . . . . . . . A n d

m a tte r . . .  is  th e  p r in c ip le  o f  in d iv id u a tio n  p r e c is e ly  a s  i t  is  th e  
f ir s t  s u b je c t . . .

T o  s a y  th a t  p r im e  m a tte r  is  th e  f ir s t  s u b je c t is  to  s a y  th a t th e r e  is  n o th in g , 

n o  s u b je c t , p r io r to  p r im e  m a tte r  in to  w h ic h  p r im e  m a tte r  i ts e lf c o u ld  b e  

r e c e iv e d ; th a t  p r im e  m a tte r is  th e  u lt im a te  s u b je c t , th e  ir r e c e iv a b le  s u b je c t . 

I t is  a ls o  to  s a y  th a t p r im e  m a tte r  is th a t in to  w h ic h  a ll p h y s ic a l fo r m s  a r e  

r e c e iv e d , b o th  s u b s ta n tia l a n d  a c c id e n ta l; s u b s ta n t ia l fo r m s ( in c lu d in g  o f 

c o u r s e th e fo r m s o f e a c h  o f th e fo u r  e le m e n ts ) , im m e d ia te ly  in to  p r im e  

m a tte r ; a c c id e n ta l fo r m s ( in c lu d in g  o f c o u r s e th r e e  d im e n s io n a l q u a n tity ) , 

in to  th e  p h y s ic a l s u b s ta n c e  i t s e lf , b u t b y  v ir tu e  o f th e  r e c e p t iv ity  o f  p r im e  

m a tte r . T h is  is  w h a t  is  o f  r e le v a n c e  to  o u r  p r e s e n t  c o n c e r n .

W ith  r e sp e c t  to  in d iv id u a t io n , n o w , th e  ir r e c e iv a b il i ty  o f  p r im e  m a tte r  

is  w h a t  a c c o u n ts  fo r  th e  fa c t th a t a  p h y s ic a l s u b s ta n c e  c a n n o t  b e  r e c e iv e d  in to  

a n o th e r  a s  in to  a  s u b je c t , i .e . , fo r  th e  fa c t th a t i t is  a s u b s ta n c e , a n  u lt im a te  

e x is t in g  s u b je c t (o n e o f th e b a s ic f e a tu r e s o f a n in d iv id u a l) , th e r e b y  

d iff e r e n t ia t in g  i t f r o m  s u b s ta n t ia l fo r m s  a n d  f r o m  a c c id e n ta l fo r m s  a s  w e ll , 

n e ith e r  o f  w h ic h  is a n  in d iv id u a l in  th e  s e n s e  o f  a n  u lt im a te  e x is t in g  s u b je c t . 

E a c h  e x is ts  in  a n o th e r  a s  in  a  s u b je c t , a n d  is  in d iv id u a te d  (w ith  r e s p e c t to  i t s 

b e in g  ir r e c e iv a b le  in to  y e t  a n o th e r )  b y  th a t o th e r ; th e  s u b s ta n t ia l fo r m , b y  th e  

ir r e c e iv a b ili ty o f  th e  p r im e  m a tte r  in  w h ic h  i t e x is ts ; a c c id e n ta l fo r m s , b y  

th e ir r e c e iv a b il ity  o f th e  s u b s ta n c e  i ts e lf ( c o m p o se d  o f p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m ) in  w h ic h  th e y  e x is t .
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. . . im p o s s ib ile e s t q u a m c u m q u e  p a r t it io n e m  a n te fo r m a m  
s u b s ta n t ia le m  in  e a [ s e . in  m a te r ia  p r im a ] p o n e r e , c u m  in d u c t io  
fo r m a e  s it  g e n e r a t io  c o m p o s it i ,  c u ju s  s o lu m  e s t  h a b e r e  p a r te s  p e r  
s e . M a te r ia  [p r im a ]  a u te m  e t  fo r m a  [ su b s ta n t ia l is ]  n o n  h a b e n t 
p a r te s  p e r  s e , s e d  ta n tu m  p e r  a c c id e n s . U n d e  n o n  d iv id itu r  n is i 
p e r  a c c id e n s , a d  d iv is io n e m  s c il ic e t  to t iu s . E x  q u o  m a n ife s tu m  
e s t q u o d p r iu s q u a m  c o m p o s itu m  c o n s t itu e r e tu r , n u lla  
p a r t ib il i ta s  fu it  e x  p a r te  m a te r ia e , c u m  h o c  n o n  c o m p e t it  s ib i  n is i 
p e r a c c id e n s . (De Natura Materiae et Dimensionibus 
Interminatis, c a p . 2 , v o l .  2 7 , 4 9 3  b )

. . .  i t  is  im p o s s ib le  th a t  th e r e  b e  a n y  p a r t it io n  a t  a ll in  i t [ i .e . , in  
p r im e  m a tte r ] b e fo r e  th e  s u b s ta n t ia l fo r m , s in c e  th e  c o m in g  in  
o f th e  s u b s ta n t ia l fo r m  is  th e  g e n e r a t io n  o f  th e  c o m p o s it e , to  
w h ic h  a lo n e  i t  b e lo n g s  p r o p e r ly  (p e r  s e )  to  h a v e  p a r ts . W h e n c e  
i t [ i.e . , m a tte r ] is n o t d iv id e d  e x c e p t th r o u g h  th e  d iv is io n  o f  
s o m e th in g  e ls e  (p e r  a c c id e n s ) ,  i .e ., a t th e  d iv is io n  o f  th e  w h o le . 
F r o m  w h ic h  i t  is  c le a r  th a t  b e fo r e  th e  c o m p o s ite  w a s  c o n s t itu te d , 
th e r e  w a s  n o  w a y  a t  a ll th a t  m a tte r  c o u ld  b e  d iv id e d  in to  p a r ts , 
s in c e  th a t d o e s  n o t  b e lo n g  to  m a tte r  e x c e p t  th r o u g h  s o m e th in g  
e ls e  (p e r  a c c id e n s ) .

T h r e e -d im e n s io n a l q u a n tity , n o te s  A q u in a s , b e lo n g s  p r o p e r ly  (p e r  s e ) to  

lh e c o m p o s it e o f p r im e m a tte r a n d  s u b s ta n t ia l fo r m , i .e . , to  th e u ltim a te  

e x is t in g s u b je c t ; a n d  to p r im e  m a tte r  ( to  th e  s u b s ta n t ia l fo r m , to o ) o n ly  

b e c a u s e i t is a n  in g r e d ie n t in  th e  e s s e n c e o f th e  u lt im a te  e x is t in g  s u b je c t . 

P r im e  m a tte r  is  n o th in g  b u t p u r e  r e c e p t iv e  p o te n t ia l ity  fo r  s u b s ta n t ia l fo r m ; 

a n d  s u b s ta n t ia l fo r m  is  s im p ly  w h a t  a c tu a liz e s  th a t  p o te n t ia l ity . N e ith e r  o n e  

n o r th e o th e r , th e r e fo r e , is a s  s u c h  th r e e d im e n s io n a l . E a c h  is th r e e  

d im e n s io n a l in  v ir tu e  o f th e  th r e e  d im e n s io n a lity  o f th e  s u b s ta n c e . T h is is  

w h a t is  o f  r e le v a n c e  to  o u r  p r e s e n t  c o n c e r n .

W ith  r e s p e c t to  in d iv id u a t io n , n o w , th e  th r e e  d im e n s io n a lity  o f p r im e  

m a tte r , w h ic h  i t h a s  in  v ir tu e  o f  th e  th r e e  d im e n s io n a lity  o f  th e  s u b s ta n c e  o f  

th e  e s s e n c e o f w h ic h  i t is a n  in g r e d ie n t , is th a t in  v ir tu e o f w h ic h  p r im e  

m a tte r  c a n  b e  d iv id e d  in to  v a r io u s p a r ts , in to  e a c h  o f  w h ic h  i t c a n  r e c e iv e  a  

d iv e r s e  s u b s ta n t ia l fo r m , th u s  a c c o u n t in g  fo r  th e  fa c t o f m a n y  in d iv id u a ls  
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w ith in  a  s a m e  s p e c ie s .

T h e  c o n tr ib u t io n  o f  s u b s ta n tia l fo r m :

. . .  a c tu a lita s  fo r m a e  a c c id e n ta l is  c a u s a tu r  a b  a c tu a lita te  s u b je c t i;  
i ta  q u o d  s u b je c tu m ,  in q u a n tu m  e s t  in  p o te n t ia , e s t  s u s c e p t iv u m  
fo r m a e a c c id e n ta l is ; in q u a n tu m  a u te m  e s t in  a c tu , e s t e iu s  
p r o d u c t iv u m . E t h o c  d ic o  d e  p r o p r io  e t  p e r  s e  a c c id e n te ; n a m  
r e s p e c tu  a c c id e n t is  e x tr a n e i , s u b je c tu m  e s t  s u s c e p t iv u m  ta n tu m ;  
p r o d u c t iv u m  v e r o  ta l is  a c c id e n tis  e s t  a g e n s  e x tr in s e c u m . (S.T., I , 
q .  7 7 , a .1 , c .) 

. ..  th e  a c tu a lity  o f  a n  a c c id e n ta l fo r m  is  c a u s e d  b y  (d e r iv e d  f r o m )  
th e  a c tu a lity  o f  th e  s u b je c t , in  s u c h  a  w a y  th a t  th e  s u b je c t ,  to  th e  
e x te n t  th a t  i t is  in  p o te n c y , is  r e c e p t iv e  o f  th e  a c c id e n ta l fo r m ;  
a n d to th e e x te n t th a t i t is in  a c t , i t is p r o d u c t iv e o f th a t  
a c c id e n ta l fo r m . A n d  I s a y  th is a b o u t a  p r o p e r  a n d  p e r  s e  
a c c id e n t . F o r  w ith  r e sp e c t  to  a n  e x tr a n e o u s  a c c id e n t , th e  s u b je c t  
is r e c e p tiv e  o n ly ; a n d  w h a t is  p r o d u c tiv e  o f  i t is  a n  e x tr in s ic  
a g e n t .

H e r e , A q u in a s  p o in ts  o u t  th a t  i t  is  th e  p h y s ic a l  s u b s ta n c e  i t s e lf , b y  v ir tu e  o f 

th e  c o m p o n e n ts  o f  i ts  e s s e n c e , w h ic h  a c c o u n ts  fo r  th e  fa c t th a t i t h a s  a ll th e  

p e r  s e  a c c id e n ts w h ic h  i t h a s , in c lu d in g  i t s th r e e  d im e n s io n a l q u a n tity . B y  

v ir tu e  o f  i ts  p r im e  m a tte r , th e  p h y s ic a l s u b s ta n c e  is r e c e p tiv e o f  i t s  p e r  s e  

a c c id e n ts , in c lu d in g  i ts th r e e d im e n s io n s ; a n d  b y  v ir tu e  o f i t s s u b s ta n t ia l  

fo r m , w h ic h  is  th a t  b y  w h ic h  i t is  in  a c t , th e  p h y s ic a l s u b s ta n c e  is  p r o d u c t iv e  

o f  th e m . T h e r e a r e , o f c o u r s e , c e r ta in  a c c id e n ts w ith  r e s p e c t to  w h ic h  a  

p h y s ic a l s u b s ta n c e  is r e c e p t iv e  o n ly , a n d  th is  b y  v ir tu e  o f  th e  r e c e p t iv ity  o f 

th e  p r im e  m a tte r  in  i t , e .g . , th e  s h a p e w h ic h  th e  m a r b le  o f a  g iv e n  s ta tu e  

h a p p e n s to  h a v e . T h e  p r o d u c tiv e c a u s e  o f th is s h a p e , i .e . , th e  s c u lp to r , is  

q u ite  c le a r ly  s o m e th in g  e x tr in s ic  to , s o m e th in g  n o t  in c lu d e d  in , th e  e s s e n c e  o f 

th e  m a r b le . T h is  is  w h a t  is  o f  r e le v a n c e  to  o u r  p r e s e n t  c o n c e r n .
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W ith  r e s p e c t to  in d iv id u a t io n , n o w , th e  s u b s ta n t ia l  fo r m  is  th a t w h ic h  (a s  

fo r m a l c a u se ) a c c o u n ts fo r 1 ) th e fa c t th a t a n e w ly  g e n e r a te d  p h y s ic a l 

s u b s ta n c e  b o th  b e g in s  to  b e , a n d  c o n tin u e s  to  b e , a n  a c tu a l e x is t in g  in d iv id u a l, 

a n d  (a s  p r o d u c t iv e  c a u s e ) a c c o u n ts fo r 2 ) th e  fa c t  th a t  p r im e  m a tte r  is  th r e e - 

d im e n s io n a lly  e x te n d e d , a n d  s o  c a p a b le  o f  b e in g  d iv id e d  in to  v a r io u s  p a r ts , 

e a c h  o f  w h ic h  c a n  b e c o m e  a n  in d iv id u a l q u a n t ita t iv e ly  d iv id e d  f r o m  o th e r s .

. .  . fo r m a  p e r fe c t io r  v ir tu te  c o n t in e t q u id q u id  e s t in fe r io r u m  
fo r m a r u m . E t id e o  u n a  e t e a d e m  e x is te n s , p e r f ic it m a te r ia m  

s e c u n d u m  d iv e r s o s  p e r fe c t io n is  g r a d u s . U n a  e n im  e t e a d e m  

fo r m a  e s t p e r  e s s e n t ia m , p e r  q u a m  h o m o  e s t e n s a c tu , e t p e r  

q u a m  e s t  c o r p u s , e t  p e r  q u a m  e s t  v iv u m ,  e t  p e r  q u a m  e s t  a n im a l, 

e t p e r q u a m  e s t h o m o . M a n ife s tu m  e s t a u te m  q u o d  

u n u m q u o d q u e g e n u s c o n s e q u u n tu r p r o p r ia a c c id e n t ia . S ic u t  
e r g o m a te r ia in te l lig itu r p e r fe c ta s e c u n d u m  e s s e a n te  
in te l le c tu m  c o r p o r e ita t is , e t s ic  d e  a liis ; i ta  p r a e in te l lig u n tu r  

a c c id e n tia  q u a e  s u n t  p r o p r ia  e n tis , a n te c o r p o r e ita te m . (S .T ., 1 , 

q . 7 6 , a .  6 , a d  1 ) .

. . .  a  m o r e  p e r fe c t  fo r m  c o n ta in s  in  i t s  p o w e r  (v ir tu te )  w h a te v e r  

b e lo n g s  to  in fe r io r  fo r m s . T h u s ,  o n e  a n d  th e  s a m e  fo r m  p e r fe c t s  

m a tte r  w ith  r e s p e c t to  d iv e r s e  g r a d e s o f  p e r fe c t io n . F o r  i t is  

e s s e n t ia l ly  o n e  a n d  th e  s a m e  fo r m  th r o u g h  w h ic h  m a n  is  a  b e in g  

in  a c t , a n d  th r o u g h  w h ic h  h e  is  a  b o d y , a n d  th r o u g h  w h ic h  h e  is  

a  l iv in g  th in g , a n d  th r o u g h  w h ic h  h e  is  a n  a n im a l, a n d  th r o u g h  

w h ic h  h e  is a  m a n . M o r e o v e r , i t is c le a r  th a t c e r ta in  p r o p e r  

a c c id e n ts a r e  c o n s e q u e n t  u p o n  e a c h  g e n u s . T h e r e fo r e , ju s t a s  

m a tte r  is u n d e r s to o d  a s p e r fe c te d  b y  e x is te n c e  b e fo r e  b e in g  

u n d e r s to o d  a s  p e r fe c te d  b y  c o r p o r e ity , a n d  s im ila r ly  w ith  r e s p e c t  

to  o th e r  g r a d e s ;  s o  to o  th e  a c c id e n ts  w h ic h  a r e  p r o p e r  to  b e in g  a r e  

u n d e r s to o d  b e fo r e  c o r p o r e ity  i t s e lf  is  u n d e r s to o d .

... cum anima sit forma substantialis, quia constituit hominem 

in determinata specie substantiae, non est aliqua alia forma 

substantialis media inter animam et materiam primam; sed 

homo ab ipsa anima rationali perficitur secundum diverssos 

gradus perfectionum, ut sit scilicet corpus, et animatum corpus, 

et animal raionale. (Q. D., De Anima, a. 9, c.)
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. . .  s in c e  th e  s o u l is  a  s u b s ta n tia l fo r m , b e c a u s e  i t  c o n s t itu te s  m a n  
in  a d e te r m in a te  s p e c ie s o f s u b s ta n c e , th e r e is n o o th e r  
s u b s ta n t ia l fo r m  b e tw e e n  th e  s o u l a n d  p r im e  m a tte r . R a th e r , i t  
is  b y  th e  r a t io n a l s o u l i t s e lf  th a t  m a n  is  p e r fe c te d  w ith  r e s p e c t  to  
d iv e r s e  g r a d e s  o f  p e r fe c t io n ,  s o  a s  to  b e  a  b o d y ,  a n d  a n  a n im a te d  
b o d y , a n d  a  r a t io n a l a n im a l.

. . . p e r  fo r m a m  s u b s ta n tia le m , q u a e  e s t a n im a  h u m a n a , h a b e t  
h o c  in d iv id u u m  n o n  s o lu m  q u o d  s it  h o m o , s e d  q u o d  s it  a n im a l,  
e t  q u o d  s it  v iv u m ,  e t  q u o d  s it  c o r p u s ,  e t  s u b s ta n t ia ,  e t  e n s . . (Q .D ., 
De Spiritualibus Creaturis, a .  3 ,  c .)

_ _ th r o u g h  th e  s u b s ta n tia l fo r m , w h ic h  is  th e  h u m a n  s o u l , th is  
in d iv id u a l is  n o t  o n ly  a  m a n , b u t  a lso  a n  a n im a l, a n d  a  l iv in g  
th in g , a n d  a  b o d y ,  a n d  a  s u b s ta n c e ,  a n d  a  b e in g .

I n  th e  th r e e  q u o ta t io n s  ju s t  a b o v e , A q u in a s  is  m a k in g  th e  p o in t  th a t  th e  

o n e  s u b s ta n t ia l fo r m  o f  a n  in d iv id u a l b o d ily  s u b s ta n c e , w h e th e r  e le m e n t o r  

m ix e d  b o d y ,  is  th a t  w h ic h  c o n fe r s  u p o n  i t  a ll i t s  e s s e n tia l c h a r a c te r is t ic s ,  a lo n g  

w ith  a ll i t s  p r o p e r t ie s , i .e „  i ts  p e r  s e  a c c id e n ta l c h a r a c te r is t ic s . T h o m a s , fo r  

e x a m p le , is  a  m a n . I t is  h is  o n e  s u b s ta n t ia l fo r m  w h ic h  c o n fe r s  u p o n  h im  th e  

e s s e n t ia l c h a r a c te r is t ic s  p r o p e r  to  a  m a n , o f  w h ic h  th e r e  a r e  s e v e r a l . T o  b e  a  

m a n  is  to  b e  a  b o d y , to  b e  a  l iv in g  th in g , to  b e  a  s e n s in g  th in g , to  b e  r a t io n a l . 

A n d  i t is  T h o m a s ’ o n e  s u b s ta n t ia l fo r m , b y  in fo r m in g  p r im e  m a tte r , w h ic h  

m a k e s h im  a b o d y , l iv in g , s e n s in g , r a t io n a l . I t is a ls o  th r o u g h  th a t s a m e  

s u b s ta n t ia l fo r m  th a t T h o m a s  is  a  b e in g , i .e . , a n  a c tu a lly  e x is t in g  s u b s ta n c e . 

H is  s u b s ta n t ia l fo r m , th u s , h a s  a  n u m b e r  o f  g r a d e s  (o r  fu n c t io n s ) : th e  g r a d e  o f 

b e in g , th e  g r a d e  o f  c o r p o r e ity , th e  g r a d e  o f  a n im a t io n , e tc . C o n s e q u e n t  u p o n  

th e  s u b s ta n t ia l fo r m  in  e a c h  o f  i t s  g r a d e s , a s  e f fe c t s  fo llo w in g  n a tu r a lly  f r o m  

th e ir  c a u s e  ( s o m e tim e s  fo r m a l c a u s e , s o m e t im e s  p r o d u c tiv e  o r  a g e n t c a u s e ) 

a r e  th e  p r o p e r t ie s  o r  p e r  s e  a c c id e n ts  o f  th a t g r a d e . F o r  e x a m p le , fo l lo w in g  

u p o n  th e  s u b s ta n t ia l fo r m  in  i t s g r a d e  o f  a n im a tio n  a r e  th e  th r e e  v e g e ta tiv e  

p o w e r s , i .e . , th e p o w e r o f n u tr it io n , o f g r o w th , a n d o f r e p r o d u c t io n .
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F o llo w in g  u p o n  th e  s u b s ta n t ia l fo r m  in  i t s  g r a d e  o f  s e n s it iv ity  a r e  th e  s e n so r y  

p o w e r s , b o th  in te r n a l a n d e x te r n a l . T h e p r o p e r ty , o r p e r  s e a c c id e n t , 

c o n s e q u e n t u p o n  th e  s u b s ta n t ia l fo r m  in  i ts g r a d e  o f c o r p o r e ity  is th r e e  

d im e n s io n a l q u a n tity .

T h e  s a m e  is  to  b e  s a id  a b o u t  a n  e le m e n t . T h is  p a r t ic le  o f  f ir e ( th e  s m a lle s t*  

p o s s ib le  p a r t ic le  o f  f ir e ) , fo r  e x a m p le , h a s  i t s  v a r io u s  c h a r a c te r is t ic s  f r o m  i ts  

o n e  s u b s ta n t ia l fo r m , b o th  th o s e  w h ic h  b e lo n g  to  i ts  e s s e n c e , a n d  th o s e  w h ic h  

fo l lo w  o n  i ts  e s se n c e  a s  p r o p e r t ie s  o r  p e r  s e  a c c id e n ts . T o  b e  a  p a r t ic le  o f  f ir e  is  

to  b e  a  b e in g , i .e .,  a n  u lt im a te  e x is t in g  s u b je c t , to  b e  a  b o d y ,  a n d  to  b e  f ir e . T h e  

s u b s ta n t ia l fo r m  o f  f ir e  h a s  a t  le a s t  th e s e  th r e e  g r a d e s  (o r  fu n c tio n s ) : 1 ) th a t  o f  

b e in g  ( i.e . , o f s u b s ta n t ia l ity ) , b y  w h ic h  f ir e  is a n  u lt im a te  e x is t in g  s u b je c t  

( e s s e n t ia l) , a n d  f r o m  w h ic h  fo l lo w  (a s  f r o m  a  fo r m a l c a u s e ) b e in g  t r u e , b e in g  

g o o d ,  b e in g  b e a u t ifu l,  e tc . ( th e  p r o p e r t ie s  o r  p e r  s e  a c c id e n ts  o f  b e in g ) ; 2 ) th a t 

o f  c o r p o r e ity , b y  w h ic h  f ir e  is  a  b o d y  ( e s se n t ia l) , a n d  f r o m  w h ic h  fo l lo w  (a s  

f r o m  a  p r o d u c t iv e  o r  a g e n t c a u s e ) th r e e  d im e n s io n s  ( th e  p r o p e r ty  o r  p e r  s e  

a c c id e n t o f  c o r p o r e ity ) ; a n d 3 ) th a t o f  b e in g  th e  s p e c ie s  o r  k in d  o f  e le m e n t  

w h ic h  i t is , b y  w h ic h  i t is  f ir e  ( e s s e n tia l) , a n d  f r o m  w h ic h  fo l lo w s (a s f r o m  a  

p r o d u c tiv e  o r  a g e n t  c a u s e )  b e in g  h o t (o n e  o f  th e  p r o p e r t ie s  o r  p e r  s e  a c c id e n ts  

o f  f ir e ) .

I t m a y  b e  h e lp fu l , a t th is  p o in t , to  d e s c r ib e  th e  b ir th  o f  a n  e le m e n t in  th e  

fo llo w in g  w a y , a  w a y  w h ic h  is q u ite in  a c c o r d  w ith  h o w  A q u in a s m ig h t 

d e s c r ib e i t . S u p p o s e  th a t o n e  o f th e  fo u r  e le m e n ts ( th e s m a lle s t p o s s ib le  

p a r t ic le o f th a t e le m e n t ) is c o m in g to b e o u t o f a n o th e r  o f th e fo u r  

e le m e n ts ( th e  s m a lle s t p o s s ib le  p a r t ic le o f th is o th e r  e le m e n t ) . N o w  th e  

c o r r u p t io n  ( th e  g o in g  o u t o f  e x is te n c e ) o f th e  o n e  p a r t ic le  is id e n t ic a l ly  th e  

g e n e r a tio n  ( th e  c o m in g  in to  e x is te n c e ) o f th e  o th e r  p a r t ic le . W h a t s u r v iv e s  

in  th e  n e w ly  g e n e r a te d  p a r t ic le , f r o m  th e  ju s t c o r r u p te d  p a r t ic le , is p r im e  
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m a tte r , p u r e  r e c e p t iv e  p o te n t ia l i ty  fo r  a ll p h y s ic a l fo r m s , b o th  s u b s ta n t ia l a n d  

a c c id e n ta l . A n d  th e  e f fe c t o f  th e  a g e n t c a u sa l ity  o f  th e  a p p r o p r ia te  c h a n g e ­

in d u c in g  c a u s e s  (w h a te v e r  th e se  m ig h t b e ) is  th e  c o n fe r r in g  o f  th e  s u b s ta n t ia l 

fo r m  o f  th e  n e w ly  g e n e r a te d  p a r t ic le  o n  th e  p r im e  m a tte r  w h ic h  w a s  fo r m e r ly  

a c tu a liz e d  b y  th e  s u b s ta n t ia l fo r m  o f  th e  ju s t  c o r r u p te d  p a r t ic le . A s  s o o n  a s  

th a t n e w  s u b s ta n t ia l fo r m  is  in tr o d u c e d  in to  p r im e  m a tte r , a n d  ju s t s o  lo n g  a s  

i t r e m a in s in  p r im e m a tte r , i t s c o n t in u o u s a g e n t c a u s a lity  c o n fe r s th r e e  

d im e n s io n s o n  p r im e m a tte r . T o  b e s u r e , th e p r im e m a tte r w h ic h  w a s  

fo r m e r ly  a c tu a liz e d  b y  th e  s u b s ta n t ia l fo r m  o f  th e  n o w  c o r r u p te d  p a r t ic le  w a s  

th e n , to o , in  p o s se s s io n  o f th r e e  d im e n s io n s , b y  r e a s o n  o f th e c o n t in u o u s  

a g e n t c a u s a lity  o f th a t p r io r  s u b s ta n tia l fo r m . S o  th a t th e r e  w a s n e v e r  a  

m o m e n t in  w h ic h  p r im e  m a tte r  w a s  w ith o u t th r e e  d im e n s io n s , s in c e  th e r e  

w a s  n e v e r  a  m o m e n t  in  w h ic h  p r im e  m a tte r  w a s  w ith o u t a  s u b s ta n t ia l fo r m . 

O f i ts e lf , h o w e v e r , p r im e  m a tte r  is w ith o u t d im e n s io n s , i .e . , i t is in  th is  

r e s p e c t l ik e  a  m a th e m a t ic a l p o in t . A n y  s u b s ta n t ia l fo r m , to o , o f i ts e lf , is  

w ith o u t d im e n s io n s , i .e . , l ik e  a  m a th e m a tic a l p o in t . B u t e a c h , i .e . , p r im e  

m a tte r  a n d  s u b s ta n t ia l fo r m , is a ls o  q u ite  u n lik e  a  m a th e m a t ic a l p o in t . A  

m a th e m a t ic a l p o in t  is  n o t o n ly  d im e n s io n le s s , b u t  a ls o  in c a p a b le  o f  a n y  s o r t  

o f p h y s ic a l c a u s a l ity . A  s u b s ta n t ia l fo r m , b y w a y  o f c o n tr a s t , th o u g h  

d im e n s io n le s s , is  c a p a b le  o f  p h y s ic a l  c a u s a lity , a n d  o f  v a r io u s  s o r t s , in c lu d in g  

a n  a g e n t c a u s a lity  w ith  r e s p e c t to  q u a n tity , i .e . , i f  h a s th e  p o w e r  to  s p r e a d  

p r im e  m a tte r  o u t th r e e -d im e n s io n a lly , a n d  to  k e e p  i t th a t w a y  (a k in d  o f  

" s m a ll"  B ig  B a n g , -  s m a ll , s in c e  i t o c c u r s w ith in , a n d  is l im ite d  to , th e  

c o n fin e s o f a n y  g iv e n  p h y s ic a l s u b s ta n c e , w h e th e r  a n  e le m e n t o r  a  m ix e d  

b o d y ) . P r im e m a tte r , to o , th o u g h  d im e n s io n le s s , is c a p a b le o f p h y s ic a l  

c a u s a lity . B u t  i t s  c a u s a l ity  is  o f  a  d if fe r e n t  s o r t , i .e . , o f  a  r e c e p t iv e  s o r t . I t  h a s  a  

r e c e p t iv e  c a p a c ity , a  c o n t in u o u s ly  r e c e p tiv e  c a p a c ity , n o t  o n ly  w ith  r e sp e c t  to  

th e  th r e e  d im e n s io n s p r o d u c t iv e ly  e m it te d  b y  th e  s u b s ta n tia l fo r m  w h ic h  is  

in fo r m in g  i t ( th e  s u b s ta n t ia l fo r m  in  i ts  g r a d e  o r  fu n c t io n  o f  c o r p o r e ity ) , b u t  

w ith  r e s p e c t  to  a n y  a n d  e v e r y  o th e r  f e a tu r e  (b o th  s u b s ta n t ia l a n d  a c c id e n ta l)  

w h ic h  th a t s u b s ta n t ia l fo r m  h a s  i t in  i t s p o w e r  to c o n fe r  o n  p r im e  m a tte r . 

T h u s , th e  s u b s ta n t ia l fo r m  o f  th e  n e w ly  g e n e r a te d  p a r t ic le  c o n fe r s  (a s  a  fo r m a l 

c a u s e ) o n  th e  p r im e  m a tte r , w h ic h  h a s  s u r v iv e d  in  i t f r o m  th e  n o w  c o r r u p te d  
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p r io r p a r t ic le , n o t o n ly  c o r p o r e ity (w h ic h  is a m o n g th e f e a tu r e s o f th e  

s u b s ta n tia l e s se n c e  o f th e  n e w ly  g e n e r a te d  p a r tic le ) a n d  (a s a p r o d u c t iv e  

c a u s e ) th e th r e e d im e n s io n s w h ic h  a r e c o n s e q u e n t o n  c o r p o r e ity  ( th e s e  

d im e n s io n s a r e  p r e d ic a m e n ta l a c c id e n ts , a n d  s o  n o t  o f  th e  s u b s ta n tia l e s s e n c e  

o f  th e  n e w ly  g e n e r a te d  p a r t ic le ) , b u t  a ll th e  o th e r  f e a tu r e s (b o th  th o s e  w h ic h  

b e lo n g  to  i t s  s u b s ta n t ia l e s s e n c e , a n d  th o s e  w h ic h  a r e  a m o n g  i ts  p r o d u c tiv e ly  

e m it te d p r e d ic a m e n ta l a c c id e n ts ) w h ic h  p e r ta in  to th e n e w ly  g e n e r a te d  

p a r t ic le , e .g . , a  c e r ta in  l im it  o n  i t s  d im e n s io n s ,  b e in g  h o t , o r  b e in g  c o ld , o r  w e t , 

o r  d r y .

T h e  p r e c e d in g (p p . 1 5 7 -1 6 7 )  c a n  b e  ta k e n  to  b e  A q u in a s ' g e n e r a l a c c o u n t  o f  

th e  e s s e n c e s  o f  th e  fo u r  e le m e n ts . T h e  fo l lo w in g  (p p . 1 6 7 -1 8 3 ) c a n  b e  ta k e n  to  

b e  h is  p a r t ic u la r  a c c o u n t  o f  th e  e s s e n c e  o f  e a c h  o f  th e m .

I t w ill b e  g o o d  to  b e g in  w ith  a n  a c c o u n t  o f  th e  e s s e n c e  o f  f ir e . F o r , w h ile  

r e f le c t in g  o n  th e  a p p r o p r ia te n e s s o f B o e th iu s ' d e f in it io n  o f " p e r so n a ,*'  i .e . , 

r a t io n a lis n a tu r a e  in d iv id u a  s u b s ta n t ia , A q u in a s , to  i llu s tr a te  a  p o in t , n o t  

o n ly  s u g g e s t s  a  d e f in it io n  o f  f ir e , b u t  a  d e fin it io n  w h ic h , i t  s e e m s , c a n  b e  u s e d  

a s  a  p a tte r n  to  d e f in e  th e  o th e r  th r e e  e le m e n ts  a s  w e ll. H e  w r ite s :

. . . q u ia  s u b s ta n t ia le s  d if fe r e n t ia e  n o n  s u n t  n o b is  n o ta e , v e l 
e t ia m  n o m in a ta e n o n  s u n t , o p o r te t in te r d u m  u ti d iff e r e n t i is  
a c c id e n ta lib u s  lo c o  s u b s ta n t ia l iu m , p u ta  s i q u is  d ic e r e t : ignis est 
corpus simplex, calidum et siccum; a c c id e n t ia  e n im  p r o p r ia  
s u n t e f fe c tu s fo r m a r u m  s u b s ta n t ia l iu m , e t m a n ife s ta n t e a s . 
(S .T ., I , q . 2 9 ,  a .l ,  a d  3 )

. . .  b e c a u s e  s u b s ta n tia l d if f e r e n c e s  a r e  n o t  k n o w n  to  u s , o r  e v e n  
b e c a u s e  th e y  h a v e n 't  b e e n  n a m e d , i t  is  n e c e s s a r y  s o m e t im e s to  
u s e  a c c id e n ta l d if f e r e n c e s  in  th e  p la c e  o f  s u b s ta n t ia l o n e s , fo r  
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in s ta n c e  i f  o n e  w e r e  to  s a y : fire is a simple body, hot and dry. 
F o r p r o p e r  a c c id e n ts a r e e f fe c ts o f s u b s ta n tia l fo r m s , a n d  
m a n ife s t th e m .

F ir e , s u g g e s t s  A q u in a s , c a n  b e  d e f in e d  a s  a  s im p le  b o d y , h o t  a n d  d r y . T o  

e x p la in . B o d ie s  a r e  e ith e r  s im p le , i .e . , e le m e n ts , o r  c o m p le x (m ix e d ) , i .e . , 

m a d e  o u t  o f  e le m e n ts . A  m ix e d  b o d y  is  c o m p o s e d  o u t  o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m , a n d  o u t  o f  s im p le  b o d ie s , i .e ., e le m e n ts , a s  w e ll . A n d  th e s e  

e le m e n ts  a r e  p u t  to g e th e r  n o t  b y  a  s im p le  a g g r e g a t io n , in  th e  w a y  in  w h ic h  a  

h e a p  is m a d e  o u t o f  s to n e s ;  n o r  b y  a  c o m p o s it io n  w h ic h  b o th  p u ts th e m  

to g e th e r  in  a  g iv e n  o r d e r , in  th e  w a y  in  w h ic h  a  h o u se  is  p u t to g e th e r  o u t  o f  

w o o d  a n d  s to n e s , a n d  h o ld s th e m  to g e th e r  b y  u s in g  c e r ta in  s o r ts  o f  jo in in g  

m a te r ia ls  l ik e  n a ils  a n d  g lu e  a n d  m o r ta r ; b u t  b y  a  m ix in g  (p e r  m ix tio n e m )  in  

w h ic h  th e  e le m e n ts  a f fe c t  a n d  a lte r  o n e  a n o th e r  s o  a s  to  r e m a in  in  th e  m ix e d  

b o d y  in  a  s p e c ia l w a y  ( i .e . , v ir tu a lly , o r  w ith  th e ir  p o w e r s , a n d  r e tr ie v a b ly ) , 

th o u g h  n o t  a c tu a lly  ( i .e . , n o t  w ith  th e ir  s u b s ta n tia l fo r m s ) .1 0

1 0 . ..  q u o d  p lu ra  c o rp o ra  v e n ia n t a d  c o n s titu t io n e m  u n iu s , h o c  n o n  p o te s t  e s s e  n is i t r ib u s  m o d is : 

v e l p e r  s im p lic e m  a g g re g a tio n e m , s ic u t e x  la p id ib u s  f it  a c e rv u s ;

v e l p e r  c o m p o s itio n e m , q u a e  e s t  c u m  o rd in e  p a rt iu m  d e te rm in a to ,  e t  l ig a m e n to ,  s ic u t e x  

l ig n is  e t la p id ib u s  fit d o m u s ;

v e l p e r  m ix tio n e m ,  s ic u t  e x  e le m e n tis  e ff ic itu r  m ix tu m .

. ..  in  te rt io . .. m o d o  o p o r te t  e s s e  a lte ra t io n e m  c o m p o n e n tiu m , q u ia m ix tio  e s t m is c ib iliu m  

a lte ra to ru m  u n io , u t in  1 Degener, d ic itu r . .. ( In II Seni., d . 1 7 , q . 3 , a . 1 , s o l.) .

A  s im p le  b o d y , b y  w a y  o f  c o n tr a s t , is c o m p o s e d o u t o f p r im e m a tte r  

a n d  s u b s ta n t ia l fo r m  in d e e d , b u t n o t a ls o o u t o f s im p le b o d ie s . I t h a s  

n o c o m p o s in g b o d ily  in g r e d ie n t s . T h e r e  a r e  n o  p r io r  b o d ily  th in g s  o u t  o f  

w h ic h  s im p le  b o d ie s  c o u ld  b e  c o m p o s e d . S im p le  b o d ie s , i .e . , e le m e n ts ,  a r e  th e  

u lt im a te  b o d ily  c o n s t itu e n ts o f a ll o th e r b o d ily  th in g s . T h e e x p r e s s io n  

" s im p le  b o d y ,"  i t is  c le a r , fu n c t io n s  a s  a  g e n u s  in  th is  d e f in it io n  o f  f ir e . T h a t 

is , a ll e le m e n ts  h a v e  th is  in  c o m m o n  th a t th e y  a r e  s im p le  b o d ie s .

T h e  e x p r e s s io n  " h o t  a n d  d r y ," b y  w a y  o f  c o n tr a s t , i t  is  c le a r , fu n c t io n s  a s  a  

s p e c if ic  d if f e r e n c e . H o t  a n d  d r y  a r e  p r o p e r  a c c id e n ts o f  f ir e , c a u s e d  b y , a n d  

m a n ife s t in g , th e  s u b s ta n t ia l  fo r m  o f  f ir e .
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B u t , b e in g  h o t  b e lo n g s  to  f ir e  in  a  p r im a r y  o r  im m e d ia te  w a y , i .e . , p r e c is e ly  

b e c a u s e  f ir e  is  f ir e , w h e r e a s  b e in g  d r y  b e lo n g s  to  f ir e  in  a  s e c o n d a r y  o r  d e r iv e d  

w a y , i .e . , p r e c is e ly  b e c a u s e  f ir e  is  h o t . O r , f ir e  is  h o t ,  b e c a u s e  i t  is  f ir e ;  a n d  i t  is  

d r y , b e c a u s e  i t  is  h o t; a s  i f  to  s a y , e x p la in s  A q u in a s , th a t  b y  th e  in te n s ity  o f  i ts  

h e a t , i t h a s c o n s u m e d (o r d e s tr o y e d  o r d is s ip a te d o r v a n q u is h e d o r  

e v a p o r a te d ) w e tn e s s . F ir e  is  s o  h o t , i t  h a s  to  b e  d r y . P u r e  f ir e  is  a s  h o t  a s  h o t  

c a n  b e ,  a n d  th e r e fo r e  a ls o  a s  d r y  a s  d r y  c a n  b e .

A lth o u g h  tw o  o f  th e  fo u r  e le m e n ta l q u a lit ie s , e x p la in s  A q u in a s ,  b e lo n g  to  

e a c h  o f  th e  e le m e n ts —  f ir e  is  h o t  a n d  d r y , a ir  h o t  a n d  w e t , w a te r  c o ld  a n d  

w e t , e a r th  c o ld  a n d  d r y —  o n e  o f  th e se  fo u r  q u a lit ie s b e lo n g s  p r in c ip a l ly  to  

e a c h  o f  th e  fo u r  e le m e n ts  a s  p r o p e r ly  i t s  o w n , th e  o th e r  b e lo n g in g  to  e a c h  in  

s o m e  s e c o n d a r y  w a y . A q u in a s  p u ts  i t  a s  fo l lo w s :

Q u a m v is q u a tu o r  q u a lita tu m  e le m e n ta liu m  d u a e  c o n v e n iu n t  
s in g u lis  (n a m  ig n is  e s t  c a l id u s  e t  s ic c u s , a e r  c a l id u s  e t  h u m id u s , 
a q u a  f r ig id a  e t  h u m id a , t e r r a  f r ig id a  e t  s ic c a ) , in  s in g u lis  ta m e n  
e le m e n t is s in g u la e  h a n im  q u a lita tu m  p r in c ip a lite r  in v e n iu n tu r  
q u a s i p r o p r ie  ip s is :

n a m  ig n is p r o p r iu m  e s t c a l id u m , q u ia e n im  ig n is e s t  
n o b il is s im u m  in te r e le m e n ta  e t p r o p in q u is s im u m  c a e le s t i 
c o r p o r i, c o n v e n it  e i p r o p r ie  e t  s e c u n d u m  s e  c a l id u m , q u o d  e s t  
m a x im e a c t iv u m , s ic c u m  v e r o  c o m p e t it e i p r o p te r  e x c e s s u m  
c a l id ita t is , q u a s i ia m  h u m id ita te  c o n s u m p ta ;

a e r i v e r o  c o m p e tit  q u id e m  c a l id u m  s e c u n d a r io ,  e x  a f f in ita te  a d  
ig n e m , s e c u n d u m  s e  a u te m  c o m p e tit e i h u m id u m , q u o d  e s t  
n o b iliu s in te r q u a lita te s p a s s iv a s , q u a s i c a lo r e r e s o lv e n te  
h u m id ita te m  e t  n o n  c o n s u m e n te , p r o p te r  m a io r e m  d is ta n t ia m  a  
p r im a  c a u se  c a lo r is , q u a e  e s t  c o r p u s  c a e le s te ;

a q u a e  v e r o  p r o p r ie  e t  s e c u n d u m  s e  c o m p e t it  e i f r ig id u m , q u o d  
e s t  s e c u n d a  q u a lita s  a c t iv a ,  q u a s i  p r iv a t iv e  s e  h a b e n s  a d  c a l id u m , 
c o m p e t it a u te m e i h u m id u m  s e c u n d a r io s e c u n d u m  
p r o p in q u ita te m  a d  a e r e m ;

1 6 9



t e r r a e v e r o  c o m p e t it q u id e m  f r ig id u m  s e c u n d a r io , q u a s i e x  
p r o p in q u ita te  a q u a e , s ic c u m  a u te m  c o m p e tit  e i p r o p r ie  e t  p e r  s e , 
q u a s i p r o p te r lo n g is s im a m  d is ta n t ia m  a fo n te c a lo r is n o n  
r e s o lu ta t e r r a in h u m id ita te m , s e d in u lt im a g r o s s it ie  
p e r m a n e n te  . . . (In De Sensu et Sensato, T r a c t . I , D e  S e n s u  
E x te r io r i , c a p .  9 , c ir c a  p r in e .)

O f  th e  fo u r  e le m e n ta l q u a lit ie s , tw o  a r e  fo u n d  to g e th e r  in e a c h  
o f  th e  e le m e n ts ; f ir e  is  h o t  a n d  d r y , a ir  h o t  a n d  w e t , w a te r  c o ld  
a n d  w e t , e a r th  c o ld  a n d  d r y . N o n e th e le s s , ju s t o n e  o f th e s e  
q u a lit ie s  is  fo u n d  p r in c ip a lly  in  e a c h  o f  th e  e le m e n ts  a s  th o u g h  
p r o p e r ly  i t s  o w n .

B e in g  h o t  is  p r o p e r  to  f ir e . F o r , s in c e  f ir e  is  th e  m o s t  n o b le  o f  th e  
e le m e n ts , a n d  c lo se s t  to  th e  h e a v e n ly  b o d ie s ;  b e in g  h o t , w h ic h  is  
in  th e  h ig h e s t  d e g r e e  a c t iv e , b e lo n g s  to  f ir e  p r o p e r ly  a n d  b e c a u s e  
o f  i t s e lf . B e in g  d r y , h o w e v e r , b e lo n g s to  f ir e  b e c a u s e  o f  th e  
in te n s ity  o f i t s h e a t , a s th o u g h  w e tn e s s h a d  a lr e a d y  b e e n  
c o n s u m e d .

T o  a ir , b e in g  h o t  b e lo n g s  s e c o n d a r i ly ,  b e c a u s e  o f  i t s  c lo se n e s s  to  
f ir e . B e in g  w e t,  h o w e v e r ,  w h ic h  is  th e  m o r e  n o b le  o f  th e  p a ss iv e  
q u a lit ie s , b e lo n g s  to  a ir  b e c a u s e  o f  i t s e lf , a s  th o u g h b y  i t s  h e a t  
d r iv in g  a w a y , b u t  n o t  c o n s u m in g , w e tn e s s  b e c a u s e  o f  i t s  g r e a te r  
d is ta n c e  f r o m  th e  f ir s t  c a u s e s  o f  h e a t , w h ic h  a r e  th e  h e a v e n ly  
b o d ie s .

T o  w a te r , p r o p e r ly  a n d  b e c a u se  o f i t s e lf , b e lo n g s  b e in g  c o ld , 
w h ic h  is  th e  s e c o n d  a c t iv e  q u a lity , s in c e  i t  is  p r iv a t iv e ly  r e la te d  
to  b e in g  h o t . A n d  b e in g  w e t b e lo n g s to  w a te r  s e c o n d a r ily ,  
b e c a u s e  o f  i t s  c lo s e n e s s  to  a ir .

T o  e a r th ,  b e in g  c o ld  b e lo n g s  s e c o n d a r ily ,  a s  th o u g h  b e c a u se  o f  i t s  
c lo s e n e s s to w a te r . B e in g  d r y , h o w e v e r , b e lo n g s to e a r th  
p r o p e r ly  a n d  b e c a u s e  o f i ts e lf , a s th o u g h  e a r th  h a d  n o t b e e n  
r e s o lv e d  in to  h u m id ity  b e c a u s e  o f i t s g r e a t d is ta n c e  f r o m  th e  
s o u r c e  o f  h e a t , b u t  h a d  r e m a in e d  in  u tm o s t  d e n s ity .
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F ir e  is th e  m o s t n o b le  o f th e  e le m e n ts , e x p la in s  A q u in a s , i .e . , a m o n g  th e  

e le m e n ts  i t is  th e  c lo s e s t  to , m o st  l ik e , th e  h e a v e n ly  b o d ie s , w h ic h  a r e  th e  f ir s t 

c a u s e s  o f  h e a t . A n d  th is  is  w h y  -  th o u g h  f ir e  is  b o th  h o t  a n d  d r y - b e in g  

h o t , w h ic h  is  a s  a c t iv e  a s  a c t iv e  c a n  b e , b e lo n g s  to  f ir e  im m e d ia te ly , i .e . , a s  a n  

a c c id e n t w h ic h  is  p r o p e r ly  i t s  o w n  b e c a u s e  o f  i ts e lf ; w h e r e a s  b e in g  d r y  is  a n  

a c c id e n t w h ic h  b e lo n g s  to  i t m e d ia te ly  o r  d e r iv a t iv e ly , i .e . , b e c a u s e  o f  i t s  f ir s t 

b e in g  h o t . T h u s , i t is  h o t b e c a u s e  i t is  f ir e ; a n d  i t  is  d r y  b e c a u s e  i t is  h o t . -  

A n d  s o , f ir e c a n  b e  d e f in e d  a s a  s im p le  b o d y  ( th e g e n u s , w h ic h  a f f ir m s  

c o m p o s it io n o u t o f p r im e m a tte r a n d s u b s ta n t ia l fo r m , a n d d e n ie s  

c o m p o s it io n  o u t o f s im p le r  b o d ie s ) , h o t im m e d ia te ly  a n d  d r y  d e r iv a t iv e ly  

( th e  s p e c if ic  d if f e r e n c e , e x p r e s s e d  in  t e r m s o f p r o p e r  a c c id e n ts , w h ic h  a r e  

c a u s e d  b y , a n d  m a n ife s t , th e  s u b s ta n tia l fo r m ) .

T h is  d e f in it io n  o f  f ir e  c a n  b e  u s e d  a s  a  p a t te r n  to  d e f in e  a ir , a s  n o te d  a b o v e , 

a n d  th e  tw o  o th e r  e le m e n ts  a s  w e ll. A ir  c a n  b e  d e fin e d  a s  a  s im p le  b o d y , w e t  

a n d  h o t . B e in g  h o t , e x p la in s  A q u in a s , is  a n  a c c id e n t w h ic h  b e lo n g s to  a ir  

o n ly  s e c o n d a r i ly , i .e . , b e c a u s e  o f i t s c lo s e n e s s , i t s l ik e n e ss , to  f ir e ; w h e r e a s  

b e in g  w e t —  th e  m o r e  n o b le  p a s s iv e  q u a lity  ( th e  le s s  n o b le  p a ss iv e  q u a lity  is  

b e in g  d r y  ) — is  a n  a c c id e n t w h ic h  b e lo n g s  to  a ir  b e c a u se  o f  i t s e lf , a s  th o u g h , 

b y  th e  h e a t w h ic h  is  in  i t , d r iv in g  a w a y  b u t  n o t to ta lly  v a n q u is h in g  w e tn e s s , 

b e c a u s e i t is fu r th e r  a w a y  f r o m , le s s  l ik e , th e  h e a v e n ly  b o d ie s th a n  f ir e  is . 

T h u s , i t is w e t b e c a u s e  i t is w e a k e r th a n , i .e . , le s s  h o t th a n , f ir e ; a n d  h o t  

b e c a u s e  i t is  c lo s e  to , in  a  w a y  l ik e , f ir e . ~ A n d  s o , a ir  c a n  b e  d e f in e d  a s  a  

s im p le  b o d y  ( th e  g e n u s , w h ic h  a f f ir m s  c o m p o s it io n  o u t o f  p r im e  m a tte r  a n d  

s u b s ta n t ia l fo r m , a n d d e n ie s c o m p o s it io n  o u t o f s im p le r b o d ie s ) , w e t  

p r im a r ily  a n d  h o t  s e c o n d a r i ly  ( th e  s p e c if ic  d if fe r e n c e , e x p r e s s e d  in  t e r m s  o f  

p r o p e r  a c c id e n ts , w h ic h  a r e  c a u s e d  b y , a n d  m a n ife s t , th e  s u b s ta n t ia l fo r m ).

P a t te r n in g  th e  d e f in it io n  o f  w a te r  a fte r  th a t  o f  f ir e , o n e  c a n  s a y  th a t  w a te r  is  

a  s im p le  b o d y , c o ld  a n d  w e t . B e in g  c o ld —  th e  s e c o n d  a c t iv e q u a lity , 

in a s m u c h  a s  i t is  p r iv a t iv e ly  r e la te d  to  b e in g  h o t  ( th e  f ir s t  a c t iv e  q u a lity )  -  is  

a n  a c c id e n t  w h ic h  b e lo n g s  to  w a te r  p r o p e r ly  a n d  b e c a u s e  o f  i t s e lf . B e in g  w e t,  

1 7 1



h o w e v e r , is  a n  a c c id e n t  w h ic h  b e lo n g s  to  w a te r  b e c a u s e  i t  is  c lo se  to  a ir . I t  is  

n o n e th e le s s , le s s  l ik e  th e  h e a v e n ly  b o d ie s  th a n  a ir  is . T h u s , i t  is  c o ld  b e c a u s e  

i t is  w a te r ; a n d  i t is  w e t  b e c a u s e  i t is  c lo se  to  a ir . — A n d  s o , w a te r  c a n  b e  

d e fin e d  a s  a  s im p le  b o d y  ( th e  g e n u s , w h ic h  a f f ir m s  c o m p o s it io n  o u t  o f  p r im e  

m a tte r  a n d  s u b s ta n tia l fo r m , a n d  d e n ie s  c o m p o s it io n  o u t o f  s im p le r  b o d ie s ) , 

c o ld  p r im a r ily  a n d  w e t  s e c o n d a r i ly ( th e  s p e c if ic  d if f e r e n c e , e x p r e s s e d  in  t e r m s  

o f  p r o p e r  a c c id e n ts  w h ic h  a r e  c a u se d  b y , a n d  m a n ife s t , th e  s u b s ta n ita l fo r m ).

T h e  d e f in it io n  o f  e a r th , to o , c a n  b e  p a tte r n e d  a f te r  th a t  o f  f ir e . E a r th  c a n  

b e  d e f in e d  a s  a  s im p le  b o d y , d r y  a n d  c o ld . B e in g  c o ld  is  a n  a c c id e n t  w h ic h  

b e lo n g s  to  e a r th  o n ly  s e c o n d a r i ly ,  b e c a u s e  o f  i t s  c lo s e n e s s  to  w a te r . B u t  b e in g  

d r y  —  th e  le s s  n o b le  p a s s iv e  q u a lity , b e c a u se  ( c a n  o n e  s a y ? )  i t  is  p r iv a t iv e ly 1 1 

r e la te d  to  b e in g  w e t (b e in g  w e t  is th e  m o r e  n o b le  p a s s iv e  q u a lity ) - is  a n  

a c c id e n t  w h ic h  b e lo n g s  to  e a r th  p r o p e r ly  a n d  b e c a u s e  o f  i t s e lf . E a r th  is  d r y , a s  

th o u g h  n o t  y e t  r e le a s e d  in to  h u m id ity , b e c a u s e  i t  is  s o  fa r  a w a y  f r o m  (o f  th e  

e le m e n ts , th e  le a s t l ik e ) b o th  f ir e  a n d  th e  h e a v e n ly  b o d ie s . T h u s , i t is  d r y  

b e c a u s e  i t is  e a r th , a n d  a s  s u c h  s o  fa r  a w a y  f r o m , s o  u n lik e , f ir e ; i t is c o ld  

b e c a u s e  i t  is  c lo s e  to  w a te r . —  A n d  s o , e a r th  c a n  b e  d e f in e d  a s  a  s im p le  b o d y  

( th e  g e n u s , w h ic h  a f f ir m s c o m p o s it io n  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l 

f r o m , a n d  d e n ie s  c o m p o s it io n  o u t  o f  s im p le r  b o d ie s ) , d r y  p r im a r ily  a n d  c o ld  

s e c o n d a r ily ( th e  s p e c if ic  d iff e r e n c e , e x p r e s s e d  in  t e r m s  o f  p r o p e r  a c c id e n ts , 

w h ic h  a r e  c a u s e d  b y , a n d  m a n ife s t , th e  s u b s ta n tia l fo r m ) .

1 1 . ..  s ic c ita s  . ..  n o n  e s t  a liu d  q u a m  h u m id ita t is  p riv a tio  . .. (In It De Gen. et Corrupt., 

le c t. 3 , in  f in e ) . — F r. W e is h e ip l p o in ts o u t th a t S t. T h o m a s ' " c o m m e n ta ry o n  

D e  g e n e ra tio n e is  u n fin is h e d , te rm in a t in g w ith  B o o k  I , le c t. 1 7 , th e  re m a in d e r  b e in g  

w rit te n  b y  T h o m a s  S u tto n  a n d  o th e rs . W illia m  o f  T o c c o  h im s e lf  s a w  T h o m a s  w ritin g  th is  

c o m m e n ta ry  o n  D e  g e n e ra t io n e , a n d  te s t if ie d  th a t h e  b e lie v e d  th is  to  h a v e  b e e n  T h o m a s 's  

'la s t w o rk  in  p h ilo s o p h y .'" (W e is h e ip l, J a m e s A ., O .P . Friar Thomas D'Aquino: His 

Life. Thought, and Works (w ith  c o rr ig e n d a  a n d  a d d e n d a ). T h e  C a th o lic U n iv e rs ity o f  

A m e ric a  P re s s : W a s h in g to n , D .C .. 1 9 8 3 ; p . 3 1 7 ) . -  M y  c o m m e n ts  o n hi 11 De generatione, 

th e re fo re , re fle c t " T h o m a s  S u tto n  a n d  o th e rs ;" b u t w h a t th e y  h a v e  to  s a y  is  n o t, a s  fa r  a s  I 

c a n  s e e , in c o n s is te n t w ith  a n y th in g  w h ic h  A q u in a s w o u ld  h o ld .
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T o  s u m m a r iz e , a n d  p e r h a p s  to  c la r ify  a s  w e ll . F ir e , a s  A q u in a s  s e e s  i t , is  

h o t  b e c a u s e  i t  is  f ir e , a n d  d r y  b e c a u s e  i t  is  h o t . A n d  i t  is  h o t , b e c a u se  i t  is  m o r e  

l ik e th e  h e a v e n ly  b o d ie s th a n  a n y  o th e r  e le m e n t . T h e  h e a v e n ly  b o d ie s  a r e  

ju s t  a b o v e  f ir e , a n d  in  c o n ta c t  w ith  i t . B e in g  h o t  is  f ir e ’s  u n iq u e  p r o p e r ty , th e  

p r o p e r ty  w h ic h  d if f e r e n t ia te s f ir e  f r o m  th e  o th e r  e le m e n ts . - A ir  is w e t  

b e c a u s e  i t is a ir . I t is  h o t b e c a u s e  i t is  l ik e  f ir e , in d e e d  m o r e  l ik e  f ir e  th a n  

e ith e r  w a te r  o r  e a r th  a r e . F ir e  is  ju s t  a b o v e  a ir , a n d  in  c o n ta c t w ith  i t . A n d  

th is  is  w h y  a ir  is  h o t . B u t  b e in g  w e t  is  a ir ’s  u n iq u e  p r o p e r ty ,  th e  p r o p e r ty  b y  

w h ic h  a ir  d if fe r s f r o m  th e  o th e r  e le m e n ts . - - W a te r  is c o ld  b e c a u s e  i t is  

w a te r , a n d  w e t  b e c a u s e  i t  is  l ik e  a ir , in d e e d  m o r e  l ik e  a ir  th a n  e a r th  is . A ir  is  

ju s t a b o v e  w a te r , a n d  in  c o n ta c t  w ith  i t . A n d  th is  is  w h y  w a te r  is  w e t . B u t 

b e in g  c o ld  is  w a te r ’s  u n iq u e  p r o p e r ty , th e  p r o p e r ty  w h ic h  d if f e r e n t ia te s  w a te r  

f r o m  th e  o th e r  e le m e n ts . —  E a r th  is  d r y  b e c a u s e  i t  is  e a r th , a n d  c o ld  b e c a u se  

i t is  l ik e  w a te r . E a r th  is  in  n o  .w a y  l ik e  a ir  o r  f ir e , n o t e v e n  in  i t s d r y n e s s . 

W a te r  is  ju s t  a b o v e  e a r th , a n d  in  c o n ta c t w ith  i t . A n d  th is  is  w h y  e a r th  is  

c o ld . B u t b e in g  d r y  is  e a r th 's  u n iq u e  p r o p e r ty , th e  p r o p e r ty  b y  w h ic h  e a r th  

d if fe r s  f r o m  th e  o th e r  e le m e n ts .

N o w , th e  d r y n e s s  o f  e a r th  is  d iff e r e n t f r o m  th e  d r y n e s s  o f  f ir e . F ir e  is  

d r y  b e c a u s e , a s  th e  m o st  n o b le  o f  th e  e le m e n ts , i t  is  a s  h o t  a s  h o t  c a n  b e , a n d  a s  

s u c h , i .e . , p r o p te r  e x c e s s u m  c a l id ita t is , c o n s u m e s , o r  d is s ip a te s , a n y  w e tn e s s  

w h ic h  m ig h t h a v e  in v a d e d  i t f r o m  th e a ir w h ic h is ju s t b e n e a th i t , a n d  

in  c o n ta c t w ith  i t —  . . .  s ic c u m  . . .  c o m p e t it e i [ s c . ig n i) p r o p te r  e x c e s s u m  

c a l id ita t is , q u a s i ia m  h u m id ita te  [a e r is ] c o n s u m p ta . F ir e  is d r y  (h a s  n o  

w e tn e s s in  i t ) , b e c a u s e  i t s  h e a t d r iv e s th a t w e tn e s s  o u t , o r , b e tte r  p u t , d o e s  

n o t  a llo w  i t to  e n te r  f ir e  a t  a ll; th e  h e a t  o f  f ir e  c o n su m e s  w e tn e ss .1 1 1 2 E a r th , b y  

w a y  o f d if fe r e n c e , is d r y  b e c a u s e  i t is th e  le a s t n o b le  o f th e e le m e n ts , th e  

1 1 D u a e . ..  s u n t  c a u s a e  s ic c ita t is : u n a  e s t  f r ig u s  c o n d e n s a n s  e t  c o m p r im e n s  h u m id u m ,  e t p e r

c o n s e q u e n s  re m o v e n s ; s ic c ita s  e n im  n o n  e s t  a liu d  q u a m  h u m id ita t is  p riv a t io . A lia  c a u s a  e s t 

a lid ita s  h u m id ita te m  c o n s u m e n s . (In  H De Gen. et Corrupt., le c t. 3 , in  f in e ).
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fu r th e s t a w a y  f r o m  th e  f ir s t s o u r c e  o f h e a t , i .e . , th e  h e a v e n ly  b o d ie s , a n d  

b e c a u s e  o f th is  in  n o  w a y  f lu id  ( f ir e  a n d  a ir  a n d  w a te r  a r e  " f lu id " , i .e . , th e y  

f lo w , e a c h  in  is o w n  w a y ) , b u t r a th e r  a s d e n s e , a s c o m p a c t , a s s o l id , a n d  

th e r e fo r e ,  a s  n o n - f lo w in g ,  a s  c a n  b e —  . . . s ic c u m  c o m p e t it  e i [ s c . t e r r a e ]  q u a s i 

p r o p te r lo n g is s im a m  d is ta n t ia m  a  fo n te  c a lo r is [ s c . a  c a e le s t i c o r p o r e ]  n o n  

r e s o lu ta  t e r r a in  h u m id ita te m , s e d  in  u lt im a  g r o s s it ie [ i.e . , d e n s e n e s s , 

s o l id n e s s , c o m p a c tn e s s ] p e r m a n e n te . M o r e o v e r ,  b e c a u s e  e a r th  is  a s  d e n s e , 

a s  c o m p a c t , a s  s o lid  a s  c a n  b e , th e r e  is  n o  r o o m , th e r e  a r e  n o  e m p ty  s p a c e s , 

w ith in  i t , to  p e r m it th e  w e tn e s s  o f  a ir  o r  o f  w a te r  to  in v a d e  i t . E a r th  is  a s  

d e n s e , a s  c o m p a c t , a s  s o lid  a s  th e  a to m s  o f  D e m o c r itu s . L a s t ly , e a r th  is  d r y  

b e c a u s e  i ts  c o ld n e s s c o n d e n s e s , c o m p r e ss e s , a n d  th e r e b y  r e m o v e s , w h a te v e r  

a ir  o r  w a te r  a n d  a c c o m p a n y in g  w e tn e s s  m ig h t  h a v e  a t te m p te d  to  in v a d e  i t ( if 

th is  w e r e  p o s s ib le ; a n d  i t  s e e m s  th a t  i t is  n o t, b e c a u se  o f  th e  a b so lu te  d e n s ity  

o f  e a r th ) .

O n e m ig h t a s k  w h y , a c c o r d in g  to A q u in a s fo llo w in g  A r is to t le , o n ly  

th e  c o n tr a r ie s h o t -c o ld  a n d  w e t-d r y  f ig u r e in  a n  a c c o u n t o f th e  e le m e n ts , 

a n d  n o t o th e r s l ik e h e a v y - l ig h t , h a r d -s o f t , s u p p le -b r it t le , r o u g h -s m o o th , 

c o a r s e -g r a in e d /f in e -g r a in e d . A ll o f th e s e  a r e  c le a r ly  c o n tr a r ie s  w h ic h  a r e  

r e la te d  to  to u c h  a n d  p h y s ic a l c o n ta c t , b u t  n o t a ll a r e  c a p a b le  o f  a c t in g  u p o n , 

a n d  o f  b e in g  a c te d  u p o n  b y , o n e  a n o th e r . A n d  th is  is  m o s t  c le a r ly  r e q u ir e d  o f 

th e  e le m e n ts . T h e  e le m e n ts  m u st  b e  c a p a b le  o f  a f fe c t in g  o n e  a n o th e r , a n d  o f 

b e in g  a f fe c te d  b y  o n e  a n o th e r  a n d  b y  th e  h e a v e n ly  b o d ie s , s in c e  th e y  b o th  

c o m e  to g e th e r  to  c o n s t itu te  m ix e d  b o d ie s  a n d  a r e  c h a n g e d  in to  o n e  a n o th e r . 

I t is c le a r  th a t i f a  h e a v y  b o d y  is p u t in to  c o n ta c t w ith  a  l ig h te r  b o d y , th e  

l ig h te r  b o d y  d o e s n o t th e r e b y  b e c o m e  h e a v ie r , n o r  th e  h e a v ie r  o n e  l ig h te r . 

B u t  i t is  c le a r ly  th e  c a s e  th a t  i f  a  h o t  b o d y  ( e .g . , a  h o t  h o t -w a te r  b o tt le )  is  p la c e d  

in  c o n ta c t  w ith  a  c o o le r  b o d y  ( e .g . , m y  h a n d ) , th e  c o o le r  b o d y  b e c o m e s  th e r e b y  

h o tte r , a n d  th e  h o t te r  th e r e b y  c o o le r . S im ila r ly , i f  a  w e t  b o d y  ( e .g . , a  tu r k is h  

to w e l)  is  p la c e d  in  c o n ta c t  w ith  a  d r y , o r  d r ie r , o n e  ( e .g . , a n o th e r  to w e l)  th e  d r y  

o r d r ie r o n e b e c o m e s th e r e b y  w e t te r , a n d th e w e t te r o n e th e r e b y  d r ie r . 

N e ith e r  d o e s  a  h a r d  b o d y  p u t  in to  c o n ta c t  w ith  a  s o f te r  o n e  b e c o m e  th e r e b y  

s o f te r . N o r  d o e s  th e  s o f te r  b o d y  b e c o m e  th e r e b y  h a r d e r ; a n d  s im ila r ly  w ith
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r e s p e c t to  th e  o th e r  c o n tr a r ie s m e n t io n e d  a b o v e .

I f th e  d e f in it io n  o f  e a c h  o f  th e  fo u r  e le m e n ts in c lu d e s , a p p r o p r ia te ly , a  

s p e c if ic d if f e r e n c e  w h ic h  is e x p r e s se d  in  t e r m s o f p r o p e r  a c c id e n ts  (p r o p e r  

a c c id e n ts a r e  c a u s e d  b y , a n d  m a n ife s t , th e  s u b s ta n t ia l fo r m ) , e a c h  o f th e s e  

a c c id e n ts , to o , s h o u ld  b e  d e f in e d  in  s o m e  a p p r o p r ia te  w a y , in  o r d e r  to  m a k e ’ 

th e d e f in it io n s o f e a c h  o f th e e le m e n ts m o r e c o m p le te . B e in g  h o t , th e  

p r in c ip a l o r  d o m in a t in g 1 3  p r o p e r ty  o f  f ir e , is  a n  a c t iv e  q u a lity  w h ic h  g a th e r s  

to g e th e r  ( c o n g r e g a t ) th in g s  w h ic h  a r e  l ik e  o n e  a n o th e r , th in g s  w h ic h  h a v e  a  

l ik e  n a tu r e  (h o m o g e n e a ) , a n d  th e r e b y  s e p a r a te s  ( s e g r e g a t) th in g s  w h ic h  a r e  

u n lik e  o n e  a n o th e r , th in g s  w h ic h  a r e  d if f e r e n t in  n a tu r e  (h e te r o g e n e a ) ; 1 4 fo r  

« a m p le , i t  p u r if ie s  m e ta ls . B e in g  c o ld , th e  p r im a r y  o r  d o m in a t in g  p r o p e r ty  

o f  w a te r , is  a ls o  a n  a c t iv e  q u a lity . B u t , u n lik e  b e in g  h o t , i t g a th e r s  to g e th e r  

a n y th in g a n d  e v e r y th in g  ( c o n g r e g a t o m n ia ) , b o th  th in g s  w h ic h  a r e  o f th e  

s a m e n a tu r e a n d  th in g s w h ic h  a r e o f d if f e r e n t n a tu r e s .1 5 F o r e x a m p le , 

f r e e a n g  g a th e r s  to g e th e r  n o t  o n ly  p o r t io n s  o f  w a te r , b u t a ll s o r t s  o f  d e b r is , in  

th e  ic e  w h ic h  is  i t s  e f fe c t . B e in g  w e t , th e  p r im a r y o r  d o m in a t in g  p r o p e r ty  o f  

a ir , is  a  p a ss iv e  q u a lity . T o  b e  w e t  is  to  h a v e  n o  s e t  l im it  o r  b o u n d a r y  o f i t s  

o w n , b u t to  b e  e a s i ly  l im ite d  o r  b o u n d e d  b y  th e  l im it s  o r  b o u n d a r ie s  o f  o th e r  

. ■ . e le m e n ta , c u m  s in t q u a tu o r,  e t q u o d lib e t  h a b e a t  d u a s  q u a lita te s , n o n  ta m e n  h a b e t e a s  

a e q u a lite r, s e d  . ..  in  u n q u o q u e  d o m in a tu r  u n a : s ic u t in  te rra  m a g is  d o m in a tu r  s ic c ita s  q u a m  

f r ig id ita s , in  a q u a m a g is f r ig id ita s  q u a m  h u m id ita s , in  a e re m a g is  h u m id ita s  q u a m  

c a lid ita s , in ig n e v e ro m a g is d o m in a tu r c a lid ita s q u a m  s ic c ita s . N o n e s t a u te m  

in te llig e n d u m , u t q u id a m  d ic u n t, q u o d  te r ra , l ic e t  s it m a g is  s ic c a  q u a m  f r ig id a , p ro p te r  h o c  

s il s ic c io r ig n e . .. (In II De Gen. et Corrupt., le c t . 3 , in  f in e ) . - T h o u g h  b e in g  d ry  is  th e  

d o m in a tin g  p ro p e rty  o f  e a rth , e a rth  is  n o t d r ie r  th a n  f ire . E a rth  in  s im p ly  m o re  d ry  th a n  

it  is  c o ld . S im ila r ly , th o u g h  b e in g  c o ld  is  th e  d o m in a tin g  p ro p e r ty  o f w a te r, w a te r is  n o t 

c o ld e r th a n  e a r th . W a te r  is  s im p ly  m o re  c o ld  th a n  it is  w e t. A g a in , th o u g h  b e in g  w e t is  

th e  d o m in a tin g  p ro p e rty  o f  a ir , a ir is  n o t w e lte r  th a n  w a te r . A ir  is  s im p ly  m o re  w e t th a n  it 

is  h o t.

1 4  . ..  c a lid u m  . ..  e s t  q u o d  c o n g re g a t h o m o g e n e a  s ib i. .. , . ..  (e t )  l ic e t. ..  c a lid u m  s e g re g a t, 

s ic u t d ic u n t q u id a m  ig n e m  fa c e re , ta m e n i llu d  s e g re g a re  e s t c o n g re g a re , q u ia  c o n g re g a n s  

h o m o g e n e a , s e g re g a t h e te ro g e n e a  p e r a c c id e n s  . . . (h i II De Gc ii. et Corrupt., le c t . 2 , in  

m e d io ) .

1 5  . ..  q u o d  . ..  f r ig id u m  s it  a c tiv u m  p a te t. ..  p e r  h o c , q u ia  c o n g re g a t o m n ia ,  ta m  q u a e  s u n t 

e ju s d e m  n a tu ra e , q u a m  i lla  q u a e  s u n t d iv e rs a e  . ..  (Ibid.).
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th in g s 1 6  ( to  a c c e p t  a  g iv e n  s h a p e  is  a  w a y  o f  b e in g  a f fe c te d , o f  b e in g  p a s s iv e ) . 

F o r  e x a m p le , a ir (a n d  w a te r , to o )  a c c e p ts  th e  s h a p e  o f  th e  in s id e  o f  th e  b o t t le  

in to w h ic h i t h a s b e e n b lo w n (p o u r e d ) . B e in g d r y , th e p r im a r y  o r  

d o m in a t in g  p r o p e r ty  o f  e a r th , is  a ls o  a  p a s s iv e  q u a lity . T o  b e  d r y  is  to  b e  s u c h  

th a t  w h e r e a s  i t  h a s  a  b o u n d a r y  o f  i t s  o w n , i t  is  o n ly  w ith  d iff ic u lty , s o m e t im e s  

w ith  g r e a t d if f ic u lty , th a t i t c a n  b e  b o u n d e d  b y  th e  l im it s o r  b o u n d a r ie s  o f  

o th e r  th in g s .1 7 F o r  e x a m p le , a  b r ic k  h a s  to  b e  c u t  a n d  c h is e le d  in  o r d e r  to  b e  

m a d e  to  f it  e x a c t ly  in to  a  h o le  in  a  w a ll .

,h . ..  h u m id u m . ..  e s t  in d e te rm in a tu m  p ro p r io  te rm in o , b e n e  te rm in a b ile  te rm in o  a lie n o . . 

. (Ibid.).

1 7  . ..  s ic c u m  a u te m  te rm in a tu r te rm in o  p ro p rio , d if f ic u lte r a u te m  te rm in a b ile te rm in o  

a lie n o  . .. (Ibid.).

1 8  H o w  e x a c t ly , o n e  m ig h t a s k , is  th is  to  b e  u n d e rs to o d ? P e rh a p s  a s  fo llo w s . If  o n e  

m e a s u re s  b o th  d ry n e s s  a n d  c o ld n e s s  o n  a  s c a le  o f  o n e  ( th e  le a s t) to  te n ( th e  m o s t) , " d r ie r  

th a n  c o ld " m ig h t  m e a n , for e x a m p le , th a t  d ry n e s s  m e a s u re s  a t 9 , a n d  c o ld n e s s  a t 3 .

1 9  . ..  l ig n is )  e s t c a lid is s im u m  o m n iu m  c a lid o ru m  . .. (In 11 De Gen. et Corrupt., le d . 3 , in  

f in e ) .

M o r e o v e r , th o u g h  b e in g  d r y , a c c o r d in g  to  A q u in a s , is th e  p r im a r y  o r  

d o m in a tin g  p r o p e r ty  o f  e a r th  ( th is  m e a n s  s im p ly  th a t  e a r th  is  d r ie r  th a n  i t  is  

c o ld ) 1 8 , i t is  n o t th e  c a s e , a s  A q u in a s  s e e s  i t , th a t  e a r th  is  d r ie r  th a n  f ir e , to  

w h ic h  b e in g  d r y  b e lo n g s  o n ly  s e c o n d a r i ly . F o r , th e r e  a r e tw o  c a u se s  o f  

d r y n e s s , a s  n o te d  a b o v e  (p . 1 7 3 , fo o tn o te  1 2 ) : o n e  is  c o ld n e s s , c o n d e n s in g  a n d  

c o m p r e s s in g w e tn e s s , th e r e b y r e m o v in g i t ; th e s e c o n d  c a u se is h e a t , 

c o n s u m in g  w e tn e s s . N o w , th e  h e a t o f  f ir e  is m o r e  p o te n t w ith  r e s p e c t to  

c o n s u m in g  w e tn e s s  th a n  th e  c o ld n e s s  o f  e a r th  is  w ith  r e s p e c t to  c o n d e n s in g  

a n d  c o m p r e ss in g  i t A n d  th is  is  w h y  f ir e  is  d r ie r  th a n  e a r th , I n d e e d ,  b e c a u s e  

f ir e  is th e  h o tte s t o f th e  h o t ,1 9 i t is  a ls o  th e  d r ie s t o f  th e  d r y . B u t i t is  h o t 

p r im a r ily , a n d  d r y  s e c o n d a r i ly ,  i .e . , p r e c is e ly  b e c a u s e  i t  is  h o t .

S im ila r ly , th o u g h  b e in g  w e t , a c c o r d in g  to  A q u in a s , is th e  p r im a r y  o r  

d o m in a t in g  p r o p e r ty  o f a ir ( th is m e a n s s im p ly  th a t a ir  is  w e t te r  th a n  i t is  

h o t ) , i t is n o t th e  c a s e , a s  A q u in a s s e e s i t , th a t a ir  is  w e t te r  th a n  w a te r , to  

w h ic h  b e in g  w e t  b e lo n g s  o n ly  s e c o n d a r i ly . W a te r  is w e t te r  th a n  a ir , a s  is  
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d e a r  to  s e n s e  o b se r v a t io n . 2 0 A n d  o f  i t s e lf , o n e  c a n  s a y , w a te r  is th e  w e t te s t  

o f  th e  w e t . S im ila r ly  a g a in , th o u g h  b e in g  c o ld , a c c o r d in g  to  A q u in a s , is  th e  

p r im a r y  o r  d o m in a t in g  p r o p e r ty  o f  w a te r  ( th is  m e a n s  s im p ly  th a t w a le r  is  

c o ld e r  th a n  i t  is  w e t ) , i t is  n o t  th e  c a s e , a s  A q u in a s  s e e s  i t , th a t  w a te r  is  c o ld e r  

th a n  e a r th , to  w h ic h  b e in g  c o ld  b e lo n g s  o n ly  s e c o n d a r ily . F o r  e a r th  is  fu r th e r  

a w a y  f r o m  th e  f ir s t c a u s e  o f h e a t , i .e . , th e  h e a v e n ly  b o d ie s , th a n  a n y  o th e r  

e le m e n t ; a n d  s o  is  th e  c o ld e s t  o f  a ll th e  e le m e n ts ,2 1 a n d  s o  th e  c o ld e s t o f  th e  

c o ld  -  f r ig id is s im a  o m n iu m  f r ig id o r u m ,  o n e  m ig h t  s a y .

M  . . .  [a q u a  e s t] h u m id a  m a g is  q u a m  c a lid a . N o n  ta m e n  m a g is  q u a m  a q u a . .. .. .. .. .. .. a q u a  e s t

n u g is  h u m id a  q u a m  a e r; s e n s u  e n im  s e n s ib ilia  ju d ic a m u s : m a n ife s tu m  e s t a u te m  o m n ib u s  

h a b e n tib u s  s e n s u m  ta c tu s  q u o d  a q u a  h u m id io r  e s t q u a m  a e r . .. (/» 11 De Gen. et Corrupt., 

le d . 3 , in  f in e ) .

2 1  . ..  [a q u a ] e s t. ..  m in u s  f r ig id a  q u a m  te rra , q u o d  s ic  p a te t . F r ig id ita s  e n im  c a u s a tu r  e x  

d is ta n t ia a b  o rb e , s ic u t c a lid ita s  e x  p ro p in q u ita te . C u m  e rg o  in te r c e te ra  e le m e n ta  te rra  

m a g is  d is te t  a  c a e lo , n e c e s s a r io  s e q u itu r  q u o d  te rra  f r ig id is s im a  s it  in te r  o m n ia  e le m e n ta . ..  

(In 11 De Gen. et Corrupt., le c t . 3 , in  f in e ) .

2 2  | . ..  q u o d  e le m e n ta  t ra n s m u ta n tu r  a d  in v ic e m ,  h o c ]  v id e m u s  a d  s e n s u m . [V id e m u s  e n im ] 

q u o d  e a d e m  m a te ria , q u a e  n u n c  e s t  s u b  f r ig id ita te  a q u a e , a liq u a n d o  e s t  s u b  c a lid ita te  a e r is ;  

e t q u o d  e ra t s u b  c a lid ita te  a e ris , a liq u a n d o  e s t s u b  c a lid ita te  ig n is  . . . (In 11 De Gen. et 

Corrupt., le c t . 1 , in  f in e ) . . .. h o c . .. a d  s e n s u m  v id e m u s , [q u o d ]  ip s a  [e le m e n ta l s u n t  a d  

in v ic e m  g e n e ra ta , . . . c u m  . . . v id e a m u s  q u o d  a lte ra t io  s e c u n d u m  p a s s io n e s  ta c tu s |s c . 

s e c u n d u m  c a lid ita te m , h u m id ita te m , s ic c ita te m  e t f r ig id ita te m ] e s t in te r  e a . . . (In ll De 

Cen. el Corrupi., le c t . 4 , c irc a p rin e .) It is  q u ite  c ie a r , a s in d ic a te d  in  th e s e  tw o  b r ie f 

q u o te s , th a t s e n s e  o b s e rv a t io n a l e x p e rie n c e  is  w h a t  d e te rm in e s  w h a t  is  to  b e  s a id  a b o u t  th e  

n a tu re  o f  e a c h  o f  th e  fo u r  e le m e n ts . B u t h o w  c a n  o n e  d e c id e  b y  s e n s e  o b s e rv a t io n  w h e th e r 

th e  p rim a ry  o r  d o m in a tin g  q u a lity  o f  a ir  is  b e in g  d ry  (a s  I w o u ld  w a n t to  s a y )  o r  b e in g  w e t 

(a s  A q u in a s s a y s ) , w h e th e r  th a t o f  w a te r  is  b e in g  w e t (a s  I w o u ld  w a n t to s a y ) o r b e in g  

c o ld (a s  A q u in a s  s a y s ) , a n d  w h e th e r  th a t  o f  e a r th  is  b e in g  c o ld  (a s  I  w o u ld  w a n t to  s a y )  o r  

b e in g  d ry  (a s  A q u in a s  s a y s )?

I f  A q u in a s , fo l lo w in g  A r is to t le , is c o r r e c t in  th e c la im  th a t o n ly  th e  

c o n tr a r y  q u a lit ie s  h o t -c o ld  a n d  w e t -d r y  a r e  r e le v a n t  in  d is t in g u is h in g  th e  fo u r  

e le m e n ts f r o m  o n e  a n o th e r , s in c e , a s  h e  a r g u e s , o n ly  th e s e  q u a lit ie s  e n a b le  

th e  e le m e n ts  to  a f fe c t , a n d  to  b e  a f fe c te d  b y , o n e  a n o th e r  ( s e e  a b o v e  p . 1 7 2 ) ; i t 

s e e m s n o n e th e le s s , o n  th e b a s is o f o n e 's o r d in a r y s e n s e -o b s e r v a t io n a l 

e x p e r ie n c e 2 2 o f  f ir e , a ir , w a te r , a n d  e a r th , th a t  A q u in a s  is  n o t  q u ite  c o r r e c t a s  

r e g a r d s w h a t th e p r im a r y  o r  d o m in a t in g  q u a lity  o f e a c h  e le m e n t is . T h e  

p r im a r y  o r  d o m in a t in g  q u a lity  o f  f ir e  s e e m s  to  b e  b e in g  h o t  (a s  fo r  A q u in a s ) ;
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o f  a ir , b e in g  d r y  ( r a th e r  th a n  b e in g  w e t , a s  fo r  A q u in a s );  o f  w a te r , b e in g  w e t  

( r a th e r th a n  b e in g  c o ld , a s  fo r  A q u in a s ); o f  e a r th , b e in g  c o ld  ( r a th e r  th a n  

b e in g  d r y , a s fo r  A q u in a s ) . M o r e o v e r , s t il l o n  th e  b a s is  o f  o n e 's  o r d in a r y  

s e n s e -o b se r v a t io n a l e x p e r ie n c e , i t s e e m s th a t e a c h  o f th e  e le m e n ts  h a s  m o r e  

th a n  ju s t  o n e  s e c o n d a r y  q u a lity  ( th e r e  is  ju s t  o n e , fo r  A q u in a s ) , in  s o m e  s e n s e  

o f  " s e c o n d a r y ."

T o  m a k e  th is  c le a r , i t  w ill b e  h e lp fu l to  c o n s id e r  e a c h  o f  th e  e le m e n ts  in  

a  p u r e  s ta te . P u r e  f ir e —  f ir e  w h ic h  is  ju s t  f ir e  a n d  n o th in g  e ls e , i .e . , f ir e  w ith  

n o th in g  in  i t  o f  a ir  o r  o f  w a te r  o r  o f  e a r th , in  a n y  c o n c e iv a b le  w a y  o f  b e in g  in  

i t — is  o f i ts e lf , a n d  p r im a r ily , h o t ; i t is d r y  s e c o n d a r i ly  ( in  th e  s e n s e  o f  

d e r iv a t iv e ly ) , i .e . , p r e c is e ly b e c a u s e  i t is  h o t . I t is  w e t , in  s o m e  s e c o n d a r y  

s e n s e  o f  w e t, o n ly  w h e r e v e r  a n d  w h e n e v e r  a n d  to  th e  e x te n t th a t  i t h a s  b e e n  

( if  i t  c a n  b e ) in v a d e d  b y  e v a p o r a te d  w a te r . I t is  c le a r  th a t  f ir e  c a n  n e v e r  b e  

c o ld , w ith o u t  th e r e b y  c e a s in g  to  b e  f ir e . F ir e , in  i t s  p u r e  s ta te , is  a s  h o t  a s  h o t 

c a n  b e , a n d  s o , a s  d r y  a s  d r y  c a n  b e , s in c e  f ir e  c o n s u m e s  w e tn e s s . B u t f ir e  is  

n o t  a s  w e t  a s  w e t  c a n  b e ;  p e r h a p s  n e v e r  w e t  in  a n y  w a y  a t  a ll .

P u r e  a ir -  a ir  w h ic h  is  ju s t  a ir  a n d  n o th in g  e ls e , i .e . , a ir  w ith  n o th in g  in  

i t o f  f ir e  o r  o f  w a te r  o r  o f  e a r th , in  a n y  c o n c e iv a b le  w a y  o f  b e in g  in  i t - is  o f  

i ts e lf , a n d  p r im a r ily , d r y . I n  s o m e  s e c o n d a r y  s e n s e , i t is  h o t (w h e r e v e r  a n d  

w h e n e v e r  i t is  in  c o n ta c t w ith f ir e ) , a n d w e t (w h e r e v e r  a n d  w h e n e v e r  a n d  

to th e e x te n t th a t i t h a s b e e n  in v a d e d  b y  e v a p o r a te d  w a te r ) , a n d  c o ld  

(w h e r e v e r  a n d w h e n e v e r i t  is  in  c o n ta c t  w ith  e a r th ) . P u r e  a ir  is  a s  d r y  a s  d r y  

c a n  b e , (o f i t s e lf a n d  p r im a r ily , a s o p p o s e d  to  d e r iv a t iv e ly , in  th e  w a y  in  

w h ic h  f ir e  is  a s  d r y  a s  d r y  c a n  b e ); b u t  n o t  a s  h o t  a s  h o t  c a n  b e , n o r  a s  w e t  a s  

w e t  c a n  b e , n o r  a s  c o ld  a s  c o ld  c a n  b e .

P u r e  w a te r - w a te r  w h ic h  is  ju s t w a te r  a n d  n o th in g  e ls e , i .e . , w a te r  

w ith  n o th in g  in  i t of fire or of a ir  o r  o f  e a r th , in  a n y  c o n c e iv a b le  w a y  o f  b e in g  

in i t — is  o f  i t s e lf , a n d  p r im a r ily , w e t . I n  s o m e  s e c o n d a r y  s e n s e , i t is  h o t 

(w h e r e v e r  a n d  w h e n e v e r  i t is  in  c o n ta c t w ith  f ir e ) , a n d  c o ld  (w h e r e v e r  a n d  
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w h e n e v e r  i t  is  in  c o n ta c t  w ith  e a r th ) . I t is  c le a r  th a t w a te r  c a n  n e v e r  b e  d r y , 

w ith o u t  th e r e b y  c e a s in g  to  b e  w a te r . W a te r , in  i t s  p u r e  s ta te , is  a s  w e t  a s  w e t  

c a n  b e ;  b u t  n o t  a s  c o ld  a s  c o ld  c a n  b e , n o r  a s  h o t  a s  h o t  c a n  b e .

P u r e  e a r th —  e a r th  w h ic h  is  ju s t  e a r th  a n d  n o th in g  e lse , i .e . , e a r th  w ith  

n o th in g  in  i t  o f  f ir e  o r  o f  a ir  o r  o f  w a te r , in  a n y  c o n c e iv a b le  w a y  o f b e in g in  

i t - is o f i t s e lf , a n d  p r im a r ily , c o ld . I n  s o m e  s e c o n d a r y  s e n s e , i t is h o t  

(w h e r e v e r a n d w h e n e v e r  i t is in  c o n ta c t w ith  f ir e ) , d r y  (w h e r e v e r a n d  

w h e n e v e r  i t is  in  c o n ta c t  w ith  a  b r e e z e , i .e . , a ir  in  m o tio n , o r  w ith  f ir e ) , a n d  

w e t  (w h e r e v e r  a n d  w h e n e v e r a n d  to  th e  e x te n t  th a t i t  h a s  b e e n  in v a d e d , i f  i t 

c a n  b e , b y  l iq u id  w a te r ) . P u r e  e a r th  is  a s  c o ld  a s  c o ld  c a n  b e , b u t  n o t  a s  h o t  a s  

h o t  c a n  b e , n o r  a s  w e t  a s  w e t  c a n  b e ,  n o r  a s  d r y  a s  d r y  c a n  b e .

B u t , s o m e o n e  m ig h t  a s k , is  th e r e  a  d if f ic u lty  h e r e ? T h a t  is , i f  e a r th  is  o f  

i ts e lf , a n d  p r im a r ily , c o ld , h o w  c a n  i t e v e r  b e  h o t , e v e n  in  s o m e  s e c o n d a r y  

s e n s e , w ith o u t  c e a s in g  th e r e b y  to  b e  e a r th ? O r , ju s t  h o w  h o t  c a n  e a r th  b e c o m e  

w ith o u t c e a s in g  to  b e  e a r th ? S h a ll w e  s a y  th a t  e a r th  r e m a in s  e a r th  u n t i l i t  h a s  

b e c o m e  a s  h o t a s  h o t c a n  b e , i .e . , s o  h o t th a t n o th in g  c a n  b e  h o t te r , a t  w h ic h  

p o in t i t h a s  b e c o m e  f ir e ? I t is  c le a r  to  o r d in a r y  s e n s e  o b s e r v a t io n  th a t  e a r th  

c a n  b e  m a d e  w a r m , o r  e v e n  q u ite  h o t , w ith o u t th e r e b y  c e a s in g  to  b e  e a r th .2 3  

W a s i t c o r r e c t , th e n , to  h a v e  s a id  th a t p u r e  e a r th  is  o f i t s e lf , a n d  p r im a r ily , 

c o ld ? O r , s h o u ld  o n e  a s k : H o w  e x a c t ly  is  th e  w o r d " e a r th ” to b e  u n d e r s to o d  

h e r e , w h e n  i t is  b e in g  u se d  to  d e s ig n a te  o n e  o f  th e  fo u r  e le m e n ts ? I t  c a n n o t  

b e  ta k e n  to  m e a n  w h a t o n e  o r d in a r ily  m e a n s  b y  th e  w o r d  " s o il,"  a s in  " th e  

s o il in  w h ic h  p la n ts  g r o w ,” fo r  s o i l in  th a t  s e n s e  c a n  b e c o m e  v e r y  h o t in d e e d  

w ith o u t c e a s in g  th e r e b y  to  b e  s o i l. W h a t  e x a c t ly  d o e s  th e  th e o r y  o f  th e  fo u r  

e le m e n ts  ta k e  th e  e le m e n t  e a r th  to  b e ?

2 3  T h is  ra is e s  th e  q u e s tio n  w h e th e r  th e  e a r th  o f  o rd in a ry  s e n s e -o b s e rv a t io n a l e x p e rie n c e  is  

lh e  s a m e  a s  th e e a r th  o f th e  th e o ry  o f  th e  fo u r  e le m e n ts , i.e ., w h e th e r it is  th e  s a m e  a s  th e  

e le m e n t  e a rth .

A n d  th a t q u e s t io n  g iv e s  r is e  to  th e  s a m e  q u e s t io n  a b o u t e a c h  o f  th e  o th e r  

e le m e n ts . T h u s , e x a c t ly  w h a t , a c c o r d in g  to  th e  th e o r y  o f  th e  fo u r  e le m e n ts , 
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is  th e  e le m e n t f ir e ? A n d  th e e le m e n t  a ir ? A n d  th e e le m e n t  w a te r ? -  

T h e s e  fo u r  q u e s t io n s g iv e  r is e , in  tu r n , to  th e  fo l lo w in g  o n e s . 1 ) W h a t 

e x a c t ly  is  h e a t ( c a l id ity ) , th e  p r im a r y  o r  d o m in a t in g  p r o p e r ty  o f th e  e le m e n t  

f ir e ? A n d w h a t  is  th e r e  a b o u t  th e  e le m e n ts  a ir  a n d  w a te r  a n d  e a r th  w h ic h  

a llo w s  c a l id ity  to  p e n e tr a te , to  in v a d e , to  p o s se s s (a r e  th e s e  th e  r ig h t  w o r d s ? ) 

th e m , th e r e b y  c h a n g in g  th e m  in  d if f e r e n t  w a y s ? 2 ) W h a t e x a c t ly  is  d r y n e s s  

( s ic c ity ,  a r id ity ) , th e  p r im a r y  o r  d o m in a t in g  p r o p e r ty  o f  th e  e le m e n t  a ir ? A n d  

w h a t  is  th e r e  a b o u t  th e  e le m e n ts  f ir e  a n d  w a te r  a n d  e a r th  w h ic h  a llo w s  s ic c ity  

to  p e n e tr a te , to  in v a d e , to  p o s s e s s  (a r e  th e s e  th e  r ig h t w o r d s ? ) th e m , th e r e b y  

c h a n g in g  th e m  in  d iff e r e n t  w a y s ? 3 ) W h a t  e x a c t ly  is  w e tn e s s  (h u m id ity ) , th e  

p r im a r y  o r  d o m in a t in g  p r o p e r ty  o f th e  e le m e n t w a te r ? A n d  w h a t is  th e r e  

a b o u t th e  e le m e n ts  f ir e  a n d  a ir  a n d  e a r th  w h ic h  a llo w s  h u m id ity  to  p e n e tr a te , 

to  in v a d e , to  p o s se s s (a r e th e s e  th e  r ig h t w o r d s ? ) th e m , th e r e b y  c h a n g in g  

th e m  in  d iff e r e n t  w a y s ? 4 ) W h a t  e x a c t ly  is  c o ld n e s s  ( fr ig id ity ) , th e  p r im a r y  

o r  d o m in a t in g  p r o p e r ty  o f  th e  e le m e n t  e a r th ? 2 4 A n d  w h a t  is  th e r e  a b o u t th e  

e le m e n ts  f ir e  a n d  a ir  a n d  w a te r  w h ic h  a llo w s  f r ig id ity  to  p e n e tr a te , to  in v a d e , 

to  p o s s e s s (a r e th e s e th e r ig h t w o r d s ? ) th e m , th e r e b y  c h a n g in g  th e m  in  

d if f e r e n t  w a y s ?

- 4 S e e  a b o v e  p p . 1 7 7 -1 7 8 , w h e re  it w a s  n o te d  th a t , a c c o rd in g  to  o n e 's  o rd in a ry  s e n s e - 

o h s e rv a t io n a l e x p e r ie n c e , th e  p rim a ry  o r  d o m in a tin g  q u a lity  o f a ir  s e e m s  to  b e  b e in g  d ry  

( ra th e r  th a n  b e in g w e t) , o f w a te r, b e in g  w e t ( ra th e r  th a n  b e in g  c o ld ) , a n d  o f  e a r th , b e in g  

c o ld  ( ra th e r  th a n  b e in g  d ry ) .

H o w , n o w , a r e  th e s e  q u e s t io n s  to  b e  a n s w e r e d ?  I t  w ill b e  h e lp fu l to  b e g in  

w ith  a n  a n s w e r  to  th e  g e n e r a l q u e s t io n : W h a t is  a n  e le m e n t? a n d  th e n , in  

t e r m s  o f  th a t , to  m o v e  o n  to  th e  p a r t ic u la r  q u e s t io n s : W h a t  e x a c t ly , a c c o r d in g  

to  th e  th e o r y  o f  th e  fo u r  e le m e n ts , is  th e  e le m e n t  f ir e ? T h e  e le m e n t  a ir ? T h e  

e le m e n t w a te r ? T h e  e le m e n t  e a r th ?

A s  r e g a r d s  th e  g e n e r a l q u e s t io n : W h a t is a n  e le m e n t? , th is  s e e m s  a n  

a c c e p ta b le  a n s w e r . A n  e le m e n t is  a  s im p le  b o d y , i .e . , s o m e th in g  c o m p o s e d  

o u t o f p r im e  m a tte r  a n d  a  s u b s ta n t ia l fo r m  (b u t n o t o u t o f  a n y  p r io r  b o d ie s , 

s in c e  th e r e  a r e  n o n e ) , w h ic h  ( s u b s ta n tia l fo r m ), a s e f f ic ie n t c a u s e , n o t o n ly  
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e x te n d s th e  e le m e n t th r e e -d im e n s io n a lly , b u t a ls o  c a u s e s i t to  h a v e  c e r ta in  

p r o p e r a c c id e n ts b y  w h ic h  i t c a n  b o th  a f fe c t , a n d  b e  a f fe c td  b y , th e  o th e r  

e le m e n ts ,2 5 s o a s to u n d e r g o th e s u b s ta n t ia l c h a n g e s in  w h ic h  i t is  

t r a n s fo r m e d  in to  o th e r  e le m e n ts , a n d  th e  a lte r a t io n s  b y  w h ic h  i t b e c o m e s  a n  

in g r e d ie n t in  th e  m a k e -u p  o f  m ix e d  b o d ie s .

2 5  A n d  b y  th e  h e a v e n ly  b o d ie s  a s  w e ll. . . . n e c  te rra e  s ic c ita s , n e c  c a lid ita s  a e ris

v id e n tu r a d  g e n e ra tio n e m  ig n is  p o s s e  s u ffic e re : ig n is  e n im  m u llo  c a lid io r  e s t q u a m  a e r, e t 

s ic c io r q u a m  te rra . .. .. .. .. .. .. .. .. .. .. . l ic e t i l la  c a lid ita s  [s c . a e r is ) n o n  s u ff ic ia t, ju v a tu r ta m e n  e t

in te n d itu r p e r v ir tu te m  c o rp o ris  c a e le s tis , e t lu c e S o lis , e t p e r v ir tu te m  a lia ru m  

s te lla tu m  . .. (In II De Gcn. et Corrupi., le c t. 4 , in  f in e ) .

2 6  It is  b e c o m in g  in c re a s in g ly  c le a re r , a t th is  p o in t , th a t f ire , i.e ., th e  f ire  o f o rd in a ry  

s e n s e -o b s e rv a tio n a l e x p e rie n c e , is n o t th e  s a m e  th in g  a s  th e  e le m e n t f ire , i .e ., th e  f ire  o f 

th e  th e o ry  o f th e fo u r e le m e n ts . T h is  s e e m s  a ls o  to  b e th e  c a s e w ith  th e  o th e r th re e  

e le m e n ts . T h a t is , th e  a ir  a n d  th e  w a te r a n d  th e  e a rth  o f o rd in a ry  s e n s e -o b s e rv a t io n a l 

e x p e rie n c e  s e e m  n o t  to  b e  th e  s a m e  a s  th e  e le m e n ts  a ir  a n d  w a te r  a n d  e a r th .

2 7  . . . p e r  ip s a m  )s c . lu c e m ) m o v e t c a e lu m  m a te r ia m  g e n e ra b iliu m  e t c o rn ip t ib iliu m  a d  

o m n e m  fo rm a m  . .. (In II De Gcn. et Corrupi., le c t . 2 , in  p r in e .) . C a n  th is  c la im , i .e ., th e  

c la im  th a t l ig h t h a s  a  c a u s a l im p a c t w ith  re s p e c t to  th e  g e n e ra t io n  a n d  th e  c o rru p tio n  o f 

a ll p h y s ic a l th in g s , b e  s u b s ta n tia te d  b y  s e n s e  o b s e rv a t io n (s )? B y w h a t s o rts  o f s e n s e  

o b s e rv a tio n s ?

T h e  p a r t ic u la r  q u e s tio n s , n o w — b e g in n in g  w ith  th e  e le m e n t f ir e . 

W h a t e x a c t ly , a c c o r d in g  to  th e th e o r y  o f th e  fo u r  e le m e n ts , is th e e le m e n t  

f ir e ? 2 6 T h a t is , w h a t  e x a c t ly  a r e  th e  p r o p e r  a c c id e n ts  o f  f ir e ? T h e  a n s w e r  

s e e m s  to  b e  th e  fo l lo w in g . T h e  e le m e n t  f ir e  is  h o t , i t  is  d r y , i t  e m it s  l ig h t , i t  is  

t r a n s lu c e n t , e v e n  t r a n s p a r e n t (d ia p h a n o u s ) in  a  w a y , i t  is  l ig h t in  w e ig h t , i t 

h a s  a n  u p w a r d  r is in g  m o t io n . N o w  w h ic h  o f  th e se  p r o p e r  a c c id e n ts  is  (a r e ) 

r e le v a n t to  th e  s u b s ta n t ia l c h a n g e s a n d  to  th e  a lte r a t io n s  m e n t io n e d  in  th e  

p r e c e d in g p a r a g r a p h ? I t is o b v io u s  to  s e n s e  o b s e r v a t io n  th a t b e in g  h o t is  

r e le v a n t , a n d  b e in g  d r y , to o ; a s A q u in a s r ig h t ly  c la im s . B u t , w h a t a b o u t 

e m itt in g l ig h t? 2 7 A n d  t r a n s lu c e n c y ? T r a n s p a r e n c y ? B e in g  l ig h t in  

w e ig h t? H a v in g  a n  u p w a r d  r is in g  m o tio n ? W h a t  s e n s e  o b s e r v a t io n s  c a n  b e  

m a d e  to  e s ta b lis h  th e ir  r e le v a n c y , i f  th e y  a r e  r e le v a n t?

W h a t e x a c t ly , in  th e  th e o r y  o f th e  fo u r  e le m e n ts , is  th e  e le m e n t a ir ?  

T h a t is , w h a t e x a c t ly  a r e  i t s p r o p e r  a c c id e n ts ? A ir  is  d r y , i t is t r a n s p a r e n t  

(d ia p h a n o u s ) , i t is  l ig h t  in  w e ig h t , i t h a s  a n  u p w a r d  r is in g  m o t io n , i t h a s  th e  
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c a p a b ili ty  to  b e c o m e  w e t  (m o is t , h u m id ) , i t  h a s  th e  c a p a b il i ty  to  b e c o m e  w a r m  

( e v e n  h o t ) , i t h a s  th e  c a p a b il ity  to  b e c o m e  c o o l ( e v e n  c o ld ) . W h ic h  o f  th e s e  

p r o p e r  a c c id e n ts is (a r e ) r e le v a n t to  th e  s u b s ta n t ia l c h a n g e s a n d  to  th e  

a lte r a t io n s  m e n t io n e d  a b o v e ? I t  is  c le a r  to  s e n s e  o b s e r v a tio n  th a t  b e in g  d r y  is  

r e le v a n t , a s  A q u in a s  r ig h tly  n o te s . B u t w h a t  a b o u t th e  o th e r s , e s p e c ia lly  th e  

c a p a b ili t ie s ? A n d  w h a t  s e n s e  o b s e r v a t io n s  c a n  b e  m a d e  to  e s ta b lish  th a t  th e y  

a r e  r e le v a n t , i f  th e y  a r e ?

W h a t  e x a c t ly , a c c o r d in g  to  th e  th e o r y  o f  th e  fo u r  e le m e n ts , is  th e  e le m e n t 

w a te r ? T h a t is , e x a c t ly  w h a t a r e  i t s p r o p e r  a c c id e n ts ?  W a te r  is w e t , i t is  

t r a n s p a r e n t  (d ia p h a n o u s ) , i t  is  h e a v y , i t  h a s  a  d o w n w a r d  fa ll in g  m o t io n , i t  h a s  

th e  c a p a b il ity  to  b e c o m e  w a r m  ( in d e e d  h o t) , th e  c a p a b il i ty  to  b e c o m e  c o o l 

( in d e e d  c o ld ) , th e  c a p a b ili ty  to  b e  e ith e r  a  l iq u id , o r  a  s o lid  (a s  in  ic e  a n d  

s n o w ) , o r  a  g a s (a s in  s te a m ). W h ic h  o f th e s e  p r o p e r  a c c id e n ts is (a r e ) 

r e le v a n t to  th e  s u b s ta n t ia l c h a n g e s  a n d  to  th e  a lte r a t io n s m e n tio n e d  a b o v e ?  

I t  is  c le a r  to  s e n s e  o b se r v a t io n  th a t  b e in g  w e t  is  r e le v a n t , a s  A q u in a s  c o r r e c t ly  

o b s e r v e s . B u t  w h a t  a b o u t  th e  o th e r s , e s p e c ia l ly  th e  c a p a b il it ie s ? A n d  w h a t  

s e n s e  o b se r v a t io n s  c a n  b e  m a d e  to  s u b s ta n t ia te  th e ir  r e le v a n c y , i f th e y  a r e  

r e le v a n t?

L a s t ly , w h a t  e x a c t ly , in  th e  th e o r y  o f  th e  fo u r  e le m e n ts , is th e  e le m e n t  

e a r th ? T h a t  is , e x a c t ly  w h a t  a r e  i t s  p r o p e r  a c c id e n ts ? E a r th  is  c o ld , i t  is  d r y , i t 

is  o p a q u e , i t is  h e a v ie r  th a n  w a te r , i t h a s  a  d o w n w a r d  fa ll in g  m o tio n , i t h a s  

th e  c a p a b ili ty  to  b e c o m e  w a r m  ( in d e e d  h o t) , th e  c a p a b il ity  to  b e c o m e  w e t  

(m o is t) . P e r h a p s  o th e r s . W h ic h  o f  th e s e  p r o p e r  a c c id e n ts  is  (a r e )  r e le v a n t  to  

th e  s u b s ta n t ia l c h a n g e s  a n d  to  th e  a lte r a t io n s  m e n tio n e d  a b o v e ? B e in g  c o ld  

a n d  b e in g  d r y  a r e  r e le v a n t , a s  A q u in a s  c o r r e c t ly  n o te s , a n d  s e n s e  o b s e r v a t io n  

c o n f ir m s . B u t  w h a t  a b o u t  th e  o th e r s , e s p e c ia lly  th e  c a p a b ili t ie s ?  A n d  b y  w h a t 

s e n s e  o b s e r v a t io n s  c a n  th e ir  r e le v a n c y  b e  s h o w n , i f  th e y  a r e  r e le v a n t?
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I t  w o u ld  b e  v e r y  d if f ic u lt  in d e e d  —  m o r e  im p o r ta n t  i t  w o u ld  b e  w ith o u t  

p u r p o s e ~  to  t r y  to  g e t  a  s e tt le d  a n s w e r  to  th e se  q u e s t io n s  a b o u t e a c h  o f  th e  

fo u r  a n c ie n t e le m e n ts ; fo r  w e  k n o w  to d a y  th a t  th e s e  fo u r  c a n n o t  p o s s ib ly  b e  

th e  e le m e n ts  o f p h y s ic a l th in g s , in a s m u c h  a s  th e y  a r e  th e m s e lv e s  c o m p o s e d  

o u t o f p r io r b o d ily c o n s t itu e n ts (w h ic h  d o e s n o t b e fit a n  e le m e n t ) , a n d "  

in a s m u c h  a s i t is q u ite  c le a r to d a y  th a t th e  e le m e n ts a r e , a s a  m a tte r  o f  

e s ta b lis h e d  s c ie n t if ic  fa c t , q u a r k s  a n d  le p to n s  o f  v a r io u s  s o r ts . N o n e th e le s s ,  

th e s e  r e f le c t io n s o n  th e  a n c ie n t  fo u r  h a v e  a  le s s o n  to  im p a r t , a  v a lu a b le  a n d  

im p o r ta n t le s s o n . T h e le s s o n  is th is : in  a n y  a t te m p t to  id e n t ify  a n d to  

d e s c r ib e  th e  e le m e n ts  o f th in g s in  th e  p h y s ic a l w o r ld  (w h e th e r  o n e  c la im s  

th a t th e y  a r e  f ir e  a n d  a ir  a n d  w a te r  a n d  e a r th , a s  p e o p le  c la im e d  in  d a y s  g o n e  

b y ; o r  th a t th e y  a r e  q u a r k s  a n d  le p to n s  o f  v a r io u s  s o r t s , a s  p e o p le  c la im  to d a y ) 

-  o n e  m u s t  id e n tify  a n d  d e s c r ib e  th e m  b y  u s in g , in  s o m e  w a y , th e  m e th o d  o f  

s e n se o b s e r v a t io n . M o r e o v e r , to  b e  s u r e th a t th e  e le m e n ts h a v e b e e n  

id e n t if ie d a n d d e s c r ib e d  in  a n  a p p r o p r ia te a n d  a c c e p ta b le  w a y , s o  th a t 

e v e r y b o d y , i f p o s s ib le , w o u ld  f in d  th e  a c c o u n t  a  c o n v in c in g  o n e , o n e  w o u ld  

h a v e  to  s o p h is t ic a te ( to  e n h a n c e , to  fo r t ify ) th e  r e q u ir e d  s e n s e  o b s e r v a t io n s  

w ith  a  c r e a t iv e  u s e  o f  c o n tr o lle d  e x p e r im e n ts , o b s e r v a t io n a l in s tr u m e n ts , a n d  

m e a s u r in g  in s tr u m e n ts —  a s  p e o p le  d o  to d a y  w h e n , fo r  e x a m p le , th e y  u s e  

T e v a tr o n , th e w o r ld ’s m o st p o w e r fu l " a to m  s m a s h e r ," i .e . , p a r t ic le  

a c c e le r a to r , a t F e r m i N a t io n a l A c c e le r a to r  L a b o r a to r y  (F e r m ila b ) , in  B a ta v ia , 

I ll in o is .

7 . T h e  e le m e n ts  a n d  c r e a t io n

. . . i l ia  q u a e  n o n  p o s su n t  p r o d u c i in  e s s e  n is i  p e r  c r e a t io n e m , a  
D e o im m e d ia te  s u n t . M a n ife s tu m  e s t a u te m  q u o d  c o r p o r a  
c a e le s t ia  n o n  p o s s u n t  p r o d u c i in  e s s e  n is i p e r  c r e a t io n e m . N o n  
e n im  p o te s t  d ic i q u o d  e x  m a te r ia  a liq u a  p r a e ia c e n ti s u n t fa c ta , 
q u ia  s ic e s s e n t g e n e r a b il ia e t c o r r u p t ib i lia , e t c o n tr a r ie ta t i 
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s u b ie c ta , q u o d  c is n o n  c o m p e t it , u t m o tu s e o r u m  d e c la r a t .  
M o v e n tu r  e n im  c ir c u la r ite r ; m o tu s  a u te m  c ir c u la r is  n o n  h a b e t  
c o n tr a r iu m . R e lin q u itu r ig itu r  q u o d  c o r p o r a  c a e le s t ia  s in t  
im m e d ia te  in  e s se  a  D e o  p r o d u c ta .

S im ili te r  e t ia m  e le m e n ta  s e c u n d u m  s e  to ta  n o n  s u n t e x  a liq u a  
m a te r ia  p r a e ia c e n t i, q u ia  i llu d  q u o d p r a e e x is te r e t , h a b e r e t  
a liq u a m  fo r m a m , e t  s ic  o p o r te r e t  q u o d  a liq u o d  c o r p u s  a liu d  a b  
e le m e n t is  e s s e t  p r iu s  e is  in  o r d in e  c a u sa e  m a te r ia lis , s i m a te r ia  
p r a e e x is te n s  e le m e n t is  h a b e r e t  formam aliam. O p o r te r e t  ta m e n  
q u o d  u n u m  e o r u m  e s s e t  a liis  p r iu s  in  e o d e m  o r d in e , s i m a te r ia  
p r a e c e d e n s  formam elementi h a b e r e t . O p o r te t  ig itu r  e t ia m  ip s a  
e le m e n ta  im m e d ia te e s s e a D e o  p r o d u c ta . (Compendium 
Theologiae, c . 9 5 ) .

. . .  th in g s  w h ic h  c a n n o t  b e  b r o u g h t  in to  b e in g  e x c e p t th r o u g h  
c r e a t io n , a r e  im m e d ia te ly  f r o m  G o d . I t is  c le a r  th a t h e a v e n ly  
b o d ie s  c a n n o t b e  b r o u g h t  in to  b e in g  e x c e p t th r o u g h  c r e a t io n . 
F o r , i t  c a n n o t  b e  s a id  th a t  th e y  w e r e  m a d e  f r o m  s o m e  p r e e x is t in g  
m a tte r , b e c a u s e  i f  th a t w e r e  th e  c a s e  th e y  w o u ld  b e  g e n e r a b le  
a n d  c o r r u p tib le , a n d  s u b je c t to  c o n tr a r ie ty , n e ith e r  o f  w h ic h  
b e lo n g s to  th e m , a s th e ir  m o tio n  m a k e s c le a r . F o r th e y  a r e  
m o v e d  in  a  c ir c u la r  w a y ,  a n d  c ir c u la r  m o t io n  h a s  n o  c o n tr a r y . I t 
r e m a in s  th e r e fo r e  th a t h e a v e n ly  b o d ie s  a r e  b r o u g h t  in to  b e in g  
im m e d ia te ly  b y  G o d .

S im ila r ly  th e  e le m e n ts , to o , ta k e n  to g e th e r  in  th e ir  to ta l ity , d o  
n o t  c o m e  in to  b e in g  f r o m  s o m e  p r e e x is t in g  m a tte r , b e c a u s e  th a t  
w h ic h  p r e e x is te d , w o u ld  h a v e  h a d  s o m e  fo r m . A n d  s o , s o m e  
b o d y  d if f e r e n t  f r o m  th e  e le m e n ts  w o u ld  h a v e  h a d  to  h a v e  b e e n  
p r io r  to  th e m  in  th e  o r d e r  o f  m a te r ia l c a u s e , i f  th e  m a tte r  w h ic h  
e x is te d  b e fo r e  th e  e le m e n ts  h a d  h a d  another form. M o r e o v e r , 
o n e  o f  th e m  w o u ld  h a v e  h a d  to  h a v e  b e e n  p r io r  to  th e  o th e r s  in  
th e s a m e o r d e r [ i .e . , in  th e  o r d e r  o f m a te r ia l c a u s e ] , i f th e  
p r e e x is t in g m a tte r h a d h a d th e  form of an element. T h e  
e le m e n ts to o , th e r e fo r e , m u s t b e b r o u g h t in to b e in g  
im m e d ia te ly  b y  G o d .

T h e  h e a v e n ly  b o d ie s , a r g u e s  A q u in a s , c a n n o t  b e  b r o u g h t in to  b e in g  

e x c e p t b y  c r e a t io n , a n d  s o , im m e d ia te ly  b y  th e  p o w e r  o f  G o d , a n d  n o t f r o m  
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s o m e p r e -e x is t in g m a tte r . I f  th e y  h a d b e e n  b r o u g h t in to b e in g o u t o f a  

p r e -e x is t in g  m a tte r , th e n  th e y  w o u ld  h a v e  b e e n  g e n e r a b le  a n d  c o r r u p t ib le .  

A n d  in  th e  v ie w  o f  A q u in a s  (w h ic h  w e  n o w  k n o w  to  b e  in c o r r e c t ) , th e y  a r e  

n e ith e r  g e n e r a b le  n o r  c o r r u p tib le . T h e y  w o u ld  h a v e  b e e n  s u b je c t , to o , in  th e  

v ie w  o f  A q u in a s , to  th e  c o n tr a r ie ty  o f  th e  fo u r  e le m e n ts , fo r  a n y th in g  w h ic h  

is n o t a n  e le m e n t a n d  w h ic h  is b r o u g h t in to  b e in g  o u t o f a  p r e -e x is t in g  

m a tte r , m u s t b e  c o m p o s e d  o u t  o f  th e  e le m e n ts ,  a n d  s o  s u b je c t  to  th e  e f fe c t s  o f  

th e ir  c o n tr a r y  q u a lit ie s , i .e . , to  th e  e f fe c t s  o f  b e in g  h o t  o r  c o ld , a n d  o f  b e in g  w e t  

o r  d r y . B u t, th e  h e a v e n ly  b o d ie s , a c c o r d in g  to  A q u in a s , a r e  n o t  c o m p o s e d  o u t  

o f th e s e  e le m e n ts , a n d  s o  n o t s u b je c t to  th e ir  c o n tr a r ie t ie s .2 8 A n d  th is  is  

e v id e n t , n o te s A q u in a s , f r o m  th e ir  c ir c u la r  m o t io n , w h ic h  h a s  n o  c o n tr a r y . 

A q u in a s c o n c lu d e s , th e r e fo r e , th a t th e  h e a v e n ly  b o d ie s  a r e  b r o u g h t  in to  b e in g  

im m e d ia te ly  b y  th e  c r e a tiv e  p o w e r  o f  G o d , a n d  n o t  f r o m  a  p r e -e x is t in g  m a tte r .

2 8  W e  k n o w  to d a y , o f c o u rs e , th a t th e  h e a v e n ly  b o d ie s , i .e ., th e  s u n , th e  m o o n , th e  

p la n e ts , th e  s ta rs , a n d  s u c h  l ik e , a re  c o m p o s e d  o u t o f th e  s a m e  e le m e n ts  o u t o f w h ic h  a ll 

m ix e d  b o d ie s  a re  c o m p o s e d ; n o t o u t  o f  th e  fo u r  o f  A q u in a s , to  b e  s u re , b u t  o u t o f  th e  s a m e  

e le m e n ts  n o n e th e le s s — i .e ., q u a rk s  a n d  le p to n s  o f v a rio u s  k in d s - a n d  a re  s u b je c t , 

th e re fo re , to  th e  e ffe c ts  o f  th e ir  d if fe r in g  a n d  c o n tra ry q u a lit ie s .

S im ila r ly , n e ith e r  c a n  th e  e le m e n ts b e  b r o u g h t in to  b e in g f r o m  s o m e  

p r e -e x is t in g  m a tte r . F o r , e x p la in s A q u in a s , i f th a t w e r e th e c a s e , th e n  

th e  p r e -e x is t in g  m a tte r  w o u ld  h a v e  h a d  s o m e  fo r m , e ith e r  th a t  o f  a n  e le m e n t , 

o r  o f  s o m e th in g  o th e r  th a n  a n  e le m e n t . N o w , i t is  im p o s s ib le  th a t th e r e  b e  

b o d ily  th in g s  other than e le m e n ts , w h ic h  a r e  p r io r  to  th e  e le m e n ts . A n d  i t  is  

ju s t a s  im p o ss ib le  th a t  th e r e  b e  b o d ily  th in g s  w h ic h  are e le m e n ts , w h ic h  a r e  

p r io r to  th e  e le m e n ts . F o r , a n  e le m e n t is  a  b o d ily  th in g  p r io r  to  w h ic h  (a s  

m a te r ia l c a u s e ) th e r e  c a n  b e  n o  b o d ily  th in g  a t a ll , o f  w h a te v e r  k in d . T h e  

e le m e n ts , th e r e fo r e , c o n c lu d e s A q u in a s , m u s t b e b r o u g h t in to b e in g  

im m e d ia te ly  b y  th e  c r e a t iv e  p o w e r  o f  G o d , a n d  n o t f r o m  s o m e  p r e -e x is t in g  

m a tte r .

B u t  w h a t , th e n , is  to  b e  m a d e  o f  th e  c la im  o f  A q u in a s  th a t  a lth o u g h  b o th  

th e  h e a v e n ly  b o d ie s  a n d  th e  e le m e n ts  a r e  s im p le  b o d ie s , i .e . , n o t  c o m p o s e d  o f  
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p r io r b o d ie s , th e y  a r e n o n e th e le s s c o m p o s e d  o u t o f m a tte r a n d fo r m ?  

D o e s n 't i t fo l lo w  f r o m  th a t , th a t  b o th  th e  h e a v e n ly  b o d ie s  a n d  th e  e le m e n ts  

a r e  g e n e r a b le  a n d  c o r r u p t ib le ? I s n 't a n y th in g  c o m p o s e d  o u t o f m a tte r  a n d  

fo r m  g e n e r a b le  a n d  c o r r u p tib le ? - A q u in a s  w o u ld  r e s p o n d  th a t  th e  m a tte r  

o f th e h e a v e n ly  b o d ie s a n d  th a t o f th e  e le m e n ts is n o t th e s a m e  s o r t o f  

m a tte r .2 9  T h e  m a tte r  w h ic h  is  a n  in g r e d ie n t o f th e  n a tu r e  o f th e  e le m e n ts  is  

p r im e  m a tte r , w h e r e a s  th a t  o f  th e  n a tu r e  o f  th e  h e a v e n ly  b o d ie s  is  n o t. A n d  

th a t is  w h y  th e  e le m e n ts  a r e  g e n e r a b le  a n d  c o r r u p tib le , w h e r e a s  th e  h e a v e n ly  

b o d ie s  a r e  n o t .

2 9  . ..  m a te ria  c o rp o r is  c a e le s t is , s e c u n d u m  s e  c o n s id e ra ta , n o n  e s t in  p o te n tia  n is i a d

fo rm a m  q u a m  h a b e t . .. .. .. .. .. .. .. .. .. illa  fo rm a  s ic  p e rf ic it i lla m  m a te ria m , q u o d  n u llo  m o d o  in  e a

re m a n e t p o te n tia  a d  e s s e , s e d  a d  u b i ta n tu m ,. .. E t s ic  n o n  e s t e a d e m  m a te ria  c o rp o ris  

c a e le s t is  e t e le m e n to ru m , n is i s e c u n d u m  a n a lo g ia m , s e c u n d u m  q u o d  c o n v e n iu n t in  ra t io n e  

p o te n tia e .. . (S .T ., I , q . 6 6 , a . 2 , c ., in  f in e ). - . .. m a te ria  c o rp o ris  c a e le s t is  e s t a lia  a  

m a te ria  e le m e n ti, q u ia  n o n  e s t  in  p o te n tia  a d  fo rm a m  e le m e n ti.. . (S .T ., 1 , q . 6 6 , a . 2 , a d  4 ). 

- . ..  c a e lu m , c u m  s it s e c u n d u m  s u a m  n a tu ra m  in c o rru p tib ile , h a b e t m a te ria m  q u a e  n o n  

p o te s t s u b e s s e  a lia m  fo rm a m  . .. (S .T ., I , q . 6 8 , a . 1 , c . in  m e d io ) . —  It is  to  b e  n o te d  th a t  

m a tte r " q u a e  p o te s t s u b e s s e  a lia m  fo rm a m "  is  p r im e  m a tte r. T h e  m a tte r  o f th e  h e a v e n ly  

b o d ie s , a c c o rd in g  to  A q u in a s , c a n n o t e x is t u n d e r  a n o th e r fo rm ; it h a s  n o  p o te n tia lity  w ith  

re s p e c t to  b e in g  (n u llo  m o d o  in  e a  re m a n e t p o te n tia  a d  e s s e ) , b u t  o n ly  w ith  re s p e c t  to  p la c e  

(s e d  a d  u b i ta n tu m ).

M o r e o v e r , s o m e o n e  m ig h t o b je c t , s in c e  A q u in a s h o ld s th a t th e  

e le m e n ts , u n lik e th e h e a v e n ly  b o d ie s , a r e g e n e r a b le a n d  c o r r u p tib le , h e  

s h o u ld  n o t h a v e  c o n c lu d e d  th a t th e  e le m e n ts  c a n  b e  b r o u g h t in to  b e in g  o n ly  

b y  th e  c r e a t iv e  p o w e r  o f  G o d . I n d e e d , A q u in a s  e x p lic it ly  m a in ta in s  in  m a n y  

p la c e s  th a t  th e  e le m e n ts  c a n  b e  g e n e r a te d  o u t  o f  o n e  a n o th e r . F o r  e x a m p le :

. . . s i . . . u n u m  [ e le m e n tu m ] o m n in o  a lte r i p r a e d o m in a tu r ,  
tu n c  t r a n sm u ta n tu r  a d in v ic e m , e t  n o n  f it  m ix t io , s e d  c o r r u p t io  
d e b il io r is , e t  g e n e r a t io  s iv e  a u g m e n tu m  p r a e d o m in a n t is  . . . (In 
II De Gen. et Corrupt., le c t  8 , in  m e d io ) .

. . .  i f . . .  o n e  [ e le m e n t ] to ta l ly  o v e r p o w e r s  a n o th e r , th e n  th e y  a r e  
c h a n g e d  in to  o n e  a n o th e r , a n d  a  m ix in g  is  n o t  b r o u g h t a b o u t,  
b u t  r a th e r  a  c o r r u p t io n  o f  th e  w e a k e r  o n e , a n d  a  g e n e r a t io n  o r  a n  
in c r e a s e  o f  th e  o v e r p o w e r in g  o n e  . . .
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. . . p r im o  o s te n d it [P h ilo s o p h u s ] q u o d  e le m e n ta  a d  in v ic e m  
t r a n s m u ta n tu r , ta l i r a t io n e . G e n e r a t io  e s t e x  c o n tr a r i is , e t in  
c o n tr a r ia ; o m n ia  e le m e n ta  h a b e n t c o n tr a r ie ta te m  a d  in v ic e m , 
q u ia  e o r u m  d if f e r e n t ia e  s u n t c o n tr a r ia e . O s te n s u m  e s t e r g o  
q u o d  e le m e n ta  a d in v ic e m  g e n e r a n tu r . M a jo r e m  p r o p o s it io n e m  
o s te n d it  in d u c e n d o  in  s in g u lis  e le m e n tis , d ic e n s  q u o d  q u a e d a m  
e le m e n ta  s e c u n d u m  a m b a s  d iff e r e n t ia s c o n tr a d a n tu r , s ic u t  ig n is  
e t a q u a . I g n is e n im  e s t c a l id u s  e t  s ic c u s , a q u a  v e r o  f r ig id a  e t  
h u m id a . C a lid u m  a u te m  e t  f r ig id u m  s u n t  c o n tr a r ia , e t  s im ili t e r  
h u m id u m  e t s ic c u m . Q u a e d a m  a u te m  c o n tr a r ia n tu r  s o lu m  
s e c u n d u m  a lte r a m  q u a lita te m , s ic u t a e r  e t a q u a , q u ia  a e r  e s t  
c a l id u s , e t a q u a  e s t f r ig id a , s e d  in  h u m id ita te  c o n v e n iu n t . 
S im ile  e s t  d e  t e r r a  e t  ig n e ,  e t  d e  t e r r a  e t  a q u a . S ic  e r g o  c o n c lu d it  
q u o d  u n iv e r s a li te r  m a n ife s tu m  e s t q u o d  q u o d lib e t  e le m e n tu m  
e x  q u o lib e t  g e n e r e tu r . (In II Gen. et Corrupt,, le c t .  4 ,  c ir c a  p r in e .) .

. . . f ir s t  [ th e  P h ilo s o p h e r ] s h o w s  th a t th e  e le m e n ts  a r e  c h a n g e d  
in to  o n e  a n o th e r , w ith  th e  fo llo w in g  r e a s o n . G e n e r a t io n  is  from 
c o n tr a r ie s , a n d  into c o n tr a r ie s . A ll th e e le m e n ts h a v e  
c o n tr a r ie t ie s w ith  r e s p e c t to  o n e  a n o th e r , b e c a u s e th e y  h a v e  
d if f e r e n c e s  w h ic h  a r e  c o n tr a r ie s . T h e  e le m e n ts , th e r e fo r e , a r e  
g e n e r a te d  f r o m  a n d  in to  o n e  a n o th e r . H e  s h o w s th e  m a jo r  
p r o p o s it io n  to  b e  t r u e  b y  a r g u in g  in d u c t iv e ly  f r o m  e a c h  o f  th e  
e le m e n ts . S o m e  e le m e n ts , h e  p o in t s o u t , a r e  c o n tr a r y  to  o n e  
a n o th e r  a c c o r d in g  to  b o th  d if f e r e n c e s , l ik e  f ir e  a n d  w a te r . F o r  
f ir e  is  h o t  a n d  d r y , w h e r e a s  w a te r  is  c o ld  a n d  w e t . N o w , h o t  a n d  
c o ld  a r e  c o n tr a r ie s , a n d  s o  a r e  w e t  a n d  d r y . O th e r  e le m e n ts  a r e  
c o n tr a r y  to  o n e  a n o th e r  a c c o r d in g  to  o n e  q u a lity  o n ly , l ik e  a ir  
a n d  w a te r . A ir  is  h o t , a n d  w a te r  is  c o ld ,  b u t  th e y  a g r e e  in  b e in g  
w e t . T h is  is  l ik e w is e  th e  c a s e  a s  r e g a r d s  e a r th  a n d  f ir e ; a s  r e g a r d s  
e a r th  a n d  w a te r , to o . T h u s , h e  c o n c lu d e s , i t  is  u n iv e r s a l ly  t r u e  
th a t  a n y  e le m e n t  is  g e n e r a te d  f r o m  ju s t  a n y  o th e r  e le m e n t .

. .  . l ic e t  o m n ia  e le m e n ta  in  h o c  c o n v e n ia n t  q u o d  q u o d lib e t e x  
q u o lib e t g e n e r a tu r , d iff e r u n t in  h o c  q u o d  q u a e d a m  ip s o r u m  
fa c i liu s e t c it iu s , e t q u a e d a m  ta r d iu s e t d if f ic i liu s  a d  in v ic e m  
t r a n sm u ta n tu r . Q u a e c u m q u e e n im  h a b e n t s y m b o lu m , id e s t  
c o n v e n ie n t ia m , in a liq u a q u a lita te , c it iu s e t fa c il iu s  
t r a n sm u ta n u r a d  in v ic e m ; i lla  v e r o , q u a e in  n u lla  q u a lita te  
c o n v e n iu n t , ta r d iu s  e t  d if f ic i l iu s . E t  r a tio  h u ju s  e s t  q u ia , c u m  e a  
q u a e h a b e n t s y m b o lu m  t r a n s m u ta n tu r , n o n e s t n e c e s se  
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t r a n s m u ta r i n is i ta n tu m  a lte r a m  q u a lita te m ; q u a n d o  v e r o  e a  
q u a e  t r a n sm u ta n tu r  a d  in v ic e m  in  n u lla  q u a lita te  c o v e n iu n t, 
u tr a m q u e  q u a lita te m  n e c e s s e  e s t  t r a n s m u ta r i; fa c i liu s  a u te m  e s t  
u n u m  t r a n s m u ta r i q u a m  p lu r a . ( I n  I I  De Gen. et Corrupt., le c t . 
4 , c ir c a  m e d iu m ) .

. . .  a lth o u g h  a ll th e  e le m e n ts  h a v e  th is  in  c o m m o n  th a t  a n y  o n e  
o f  th e m  c a n  b e  g e n e r a te d  f r o m  a n d  in to  a n y  o th e r  o n e  o f  th e m , 
th e y  d iff e r  in  th a t  s o m e  o f  th e m  u n d e r g o  th e s e  g e n e r a t io n s  m o r e  
e a s i ly  a n d  m o r e  q u ic k ly , w h e r e a s  o th e r s  m o r e  s lo w ly  a n d  w ith  
m o r e  d iff ic u lty . T h o s e  w h ic h  h a v e  a  q u a lity  in  c o m m o n  a r e  
c h a n g e d  in to o n e a n o th e r m o r e q u ic k ly  a n d  m o r e e a s ily ;  
w h e r e a s  th o s e  w h ic h  d o  n o t h a v e  a  q u a lity  in  c o m m o n , m o r e  
s lo w ly  a n d  w ith  m o r e  d if f ic u lty . A n d  th e  r e a s o n  fo r  th is  is  th a t , 
in  th e  c a s e  o f th o s e  w h ic h  h a v e  a  q u a lity  in  c o m m o n , i t is  
n e c e s sa r y  th a t  o n ly  o n e  q u a lity  b e  c h a n g e d ; w h e r e a s  in  th e  c a s e  
o f  th o s e  w h ic h  h a v e  n o  q u a lity  in  c o m m o n , i t  is  n e c e s s a r y  th a t  
b o th  q u a lit ie s b e  c h a n g e d . A n d , o f  c o u r s e , i t  is  e a s ie r  fo r  o n e  
q u a lity  to  b e  c h a n g e d  th a n  i t  is  fo r  m o r e  th a n  o n e  to  b e  c h a n g e d .

A lth o u g h  th e  e le m e n ts  a r e  g e n e r a b le  a n d  c o r r u p t ib le , in d e e d  s u c h  th a t 

th e y  c a n  b e  g e n e r a te d  o u t o f o n e  a n o th e r , th is in  n o  w a y  a f fe c ts A q u in a s ' 

c la im  ( in  th e  Conip.Theol., c . 9 5 ; s e e  a b o v e  p p . 1 8 2 -1 8 3 ) th a t th e  e le m e n ts  

m u s t  b e  b r o u g h t  in to  b e in g  im m e d ia te ly  b y  th e  p o w e r  o f  G o d . F o r  th e  c a r e fu l 

r e a d e r w ill n o tic e  A q u in a s*  c a r e fu l in tr o d u c to r y  c o m m e n t , n a m e ly :  

e le m e n ta s e c u n d u m  s e  to ta  . . . , i .e . , th e  e le m e n ts ta k e n  to g e th e r  in  th e ir  

to ta l ity  . . . . A q u in a s  is  w r it in g  a b o u t  G o d 's  c r e a t in g  th e  h e a v e n s  a n d  th e  

e a r th , a b o u t  w h a t  h a p p e n s " .. . in  p r im a  . .  . c o r p o r a lis  c r e a tu r a e  p r o d u c tio n e  

• ·  i .e ., " in  th e  f ir s t p r o d u c t io n  o f  c o r p o r e a l c r e a tu r e s ,"  a s  h e  p u ts  i t in  th e

Siiiiniiti of Theology. ί0 G o d ’s  p o w e r  is s u c h  th a t H e  c o u ld  h a v e  c r e a te d  a ll 

c o r p o r e a l th in g s ( th e  e le m e n ts , th e h e a v e n ly  b o d ie s , a n d  m ix e d  b o d ie s  a s

1 . in  p n m a  . ..  c o rp o ra lis  c re a tu ra e  p ro d u c tio n e  n o n  c o n s id e ra tu r  a liq u a  t ra n s m u ta t io  

d e p o te n tia in  a c tu m . E t id e o  fo rm a e c o rp o ra le s  q u a s  in  p r im a p ro d u c tio n e  c o rp o ra  

h a b u e ru n t, s u n t im m e d ia te  a D e o  p ro d u c ta e , c u i s o li a d  n u tu m  o b e d it m a te ria , ta n q u a m  

p ro p r ia e  c a u s a e  . .. (S.T., I , q . 6 5 , a . 4 , c ., in  f in e ). It is  c le a r  f ro m  th e  c o n te x t th a t th e  

c o rp o re a l c re a te d  th in g s  ( . .. c o rp o ra le s  c re a tu ra e . ..) m e n tio n e d  h e re a re g e n e ra b le  a n d  

c o rru p tib le  th in g s , i.e ., te r re s tr ia l b o d ily  th in g s , a n d  n o t h e a v e n ly  b o d ie s . 
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w e ll) in  th e  s a m e  b e g in n in g  in s ta n t . B u t H e  c o u ld  n o t , in  th a t b e g in n in g  

in s ta n t , h a v e  c r e a te d  s o m e th in g  (o r  s o m e  th in g s )  s u c h  th a t th e  e le m e n ts  a n d  

th e  h e a v e n ly  b o d ie s  c o u ld  h a v e  c o m e  o n  th e  s c e n e  la te r  o n  a s  d e r iv in g  f r o m  

th e s e  f ir s t  c r e a te d  th in g s  a s  o u t  o f  a  p r e -e x is t in g  m a tte r . F o r  a n y th in g  w h ic h  

is  b r o u g h t  in to  b e in g  o u t o f  a  p r e -e x is t in g  m a tte r  m u s t  b e  c o m p o s e d  o u t  o f  th e  

e le m e n ts  (w h e th e r  o n e  ta k e s th e se  e le m e n ts  to  b e  th e  fo u r  o f  w h ic h  A q u in a s  

s p e a k s , o r  to  b e  th e  q u a r k s  a n d  le p to n s  o f  w h ic h  p e o p le  s p e a k  to d a y ) . A n d  

n e ith e r th e  e le m e n ts ( th is  is  c o r r e c t ) n o r  th e  h e a v e n ly  b o d ie s  ( th is  is  c o r r e c t  

a c c o r d in g  to  A q u in a s , b u t  n o t  a c c o r d in g  to  p e o p le  to d a y )  c a n  b e  c o m p o s e d  o u t  

o f  (p r io r ) e le m e n ts . T h e r e  c a n  b e  n o  b o d ily  th in g s  p r io r  to  th e  e le m e n ts . T h e  

e le m e n ts , w h a te v e r  o n e  ta k e s th e m  to  b e , a r e  th e  a b so lu te ly  f ir s t b o d ily  

th in g s .

S o m e o n e m ig h t a s k  th e  q u e s t io n  w h e th e r  G o d  c o u ld  h a v e , in  th e  

b e g in n in g  in s ta n t , c r e a te d  ju s t  o n e  o f  th e  e le m e n ts , a n d  th e n  h a v e  h a d  th e  

o th e r  e le m e n ts , fo llo w e d  b y  m ix e d  b o d ie s in  a n  o r d e r e d  p r o g r e s s io n  f r o m  

lo w e r  k in d s to  h ig h e r  k in d s  o n  u p  to  m a n , c o m e  o n  th e  s c e n e  a t  a  la te r  t im e , 

a n d  a s  d e r iv e d  f r o m  th a t  o n e  e le m e n t  a s  f r o m  a n  o r ig in a l p r e -e x is t in g  m a tte r . 

T h e r e  w o u ld , o f  c o u r s e , b e  th e  n e e d  fo r  s o m e  c o r p o r e a l a g e n t  c a u s e (s ) to  a c t  

o n  th a t o n e  e le m e n t, a n d  th is m ig h t g iv e  r ise  to  s o m e  d if f ic u lt ie s . C o u ld  

o n e  p a r t o f  f ir e , fo r  e x a m p le —  i f f ir e  h a d  b e e n  th a t o n e  o r ig in a l e le m e n t -  

e x e r c is e  i ts a c t iv ity , a n d  s o  fu n c t io n  a s a  c o r p o r e a l a g e n t , w ith  r e s p e c t to  

a n o th e r  p a r t ( s ) o f  f ir e , w h ic h  w o u ld  fu n c t io n  a s m a tte r , s o  a s  to  p r o d u c e  a ir  

a n d  w a te r  a n d  e a r th  o u t  o f  th e  p a r t( s )  b e in g  a c te d  o n , a n d  th e n , o u t  o f  a ll fo u r  

o f  th e  e le m e n ts , o n c e  p r o d u c e d , p r o d u c e  m ix e d  b o d ie s  a s  w e ll? C o u ld  o n e  

p a r t o f  a n y  o n e  o f th e  e le m e n ts , w h ic h e v e r  o n e  h a d  b e e n  th e  o n e o r ig in a l 

e le m e n t , fu n c t io n  a s  a  c o r p o r e a l a g e n t w ith  r e s p e c t to  a n o th e r  p a r t( s ) o f  th a t  

s a m e  e le m e n t (w h ic h  w o u ld  fu n c t io n  a s  m a tte r ) s o  a s to  p r o d u c e  th e  th r e e  

o th e r e le m e n ts , a n d  th e n , o u t o f a ll fo u r  o f th e  e le m e n ts , o n c e  p r o d u c e d , 

p r o d u c e  m ix e d  b o d ie s  a s  w e ll?

F ir e  is  h o t  a n d  d r y . C a n  f ir e , o n e  p a r t (s )  a c t in g  o n  a n o th e r  p a r t( s ) , p r o d u c e  

a ir  a n d  w a te r  a n d  e a r th ? C a n  th e  h o t  a n d  d r y  ( f ir e ) ,  a c t in g  o n  th e  h o t  a n d  d r y  
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( f ir e ) , p r o d u c e  th e  w e t  a n d  h o t  (a ir )? W h e n c e  w o u ld  th e  w e t  a r is e ? C a n  th e  

h o t  a n d  d r y  ( f ir e ) , a c t in g  o n  th e  h o t  a n d  d r y  ( f ir e ) , p r o d u c e  th e  c o ld  a n d  w e t  

(w a te r )? W h e n c e  w o u ld  th e  c o ld  a r is e ? A n d  w h e n c e  th e  w e t? C a n  th e  h o t 

a n d  d r y  ( f ir e ) , a c t in g  o n  th e  h o t a n d  d r y  ( f ir e ) , p r o d u c e  th e  d r y  a n d  c o ld  

( e a r th )? W h e n c e  w o u ld  th e  c o ld  a r is e ? ~ I t  s e e m s , th u s , th a t th e r e  c o u ld  

n o t  h a v e  b e e n  ju s t  o n e  e le m e n t  c r e a te d  in  th a t  b e g in n in g  in s ta n t .

C o u ld  tw o  o f th e  e le m e n ts , th e n , h a v e  b e e n  c r e a te d  in  th a t b e g in n in g  

in s ta n t? S a y , f ir e  a n d  w a te r , s in c e  b e tw e e n  th e m  th e y  h a v e  a ll fo u r  o f  th e  

p r im a r y  q u a lit ie s , i .e . ,  h o t  a n d  d r y  ( in  f ir e ) , c o ld  a n d  w e t  ( in  w a te r )?

f ir e : h o t  a n d  d r y  

w a te r c o ld  a n d  w e t

F u r th e r , c o u ld  th e  h e a t o f f ir e o v e r p o w e r th e  c o ld n e s s o f w a te r , w h ic h  is  

a lr e a d y  w e t , s o  a s  to  e l im in a te  th a t  c o ld n e s s  a lto g e th e r , a n d  th e r e b y  p r o d u c e  

a ir ( th e  w e t a n d  h o t)? W h ic h  w o u ld  o v e r p o w e r  (a n d  e l im in a te ) w h ic h ?  

W o u ld th e h e a t o f f ir e  o v e r p o w e r  (a n d  e l im in a te ) th e  c o ld n e s s o f w a te r , 

th e r e b y  p r o d u c in g  a ir ? O r , w o u ld  th e  c o ld n e s s o f  w a te r  o v e r p o w e r  (a n d  

e l im in a te ) th e  h e a t  o f  f ir e , w h ic h  is  a lr e a d y  d r y , th e r e b y  p r o d u c in g  e a r th  ( th e  

d r y  a n d  c o ld )? W o u ld  s o m e th in g  in  a d d it io n  to  f ir e  a n d  w a te r b e  n e e d e d  to  

d e te r m in e w h ic h  w o u ld  o v e r p o w e r (a n d e l im in a te ) w h ic h ? A n d  w h a t  

w o u ld  th is  s o m e th in g  a d d it io n a l b e ? - F u r th e r , c o u ld  th e  d r y n e s s  o f  f ir e  

o v e r p o w e r  th e  w e tn e s s  o f  w a te r , w h ic h  is  a lr e a d y  c o ld , s o  a s  to  e l im in a te  th a t  

w e tn e s s  a lto g e th e r , a n d  th e r e b y  p r o d u c e e a r th  ( th e  d r y  a n d  c o ld )? A g a in , 

w h ic h  w o u ld  o v e r p o w e r  (a n d  e l im in a te ) w h ic h ?

O r , c o u ld  a ir  a n d  e a r th  ( r a th e r  th a n  f ir e  a n d  w a te r )  h a v e  b e e n  c r e a te d  

a s  th e  o r ig in a l  tw o , s in c e  th e y , to o , h a v e  b e tw e e n  th e m  a ll fo u r  o f  th e  p r im a r y  

q u a lit ie s , i .e . , w e t  a n d  h o t ( in  a ir ) , d r y  a n d  c o ld  ( in  e a r th )? A n d  w h ic h  tw o  

w o u ld  h a v e  b e e n  b e t te r  a s  th e  o r ig in a l tw o , f ir e  a n d  w a te r , o r  a ir  a n d  e a r th ?  

• A n d  w h y ?
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air: wet and hot

e a r th : d r y  a n d  c o ld

W h ic h  q u a lity  o f  w h ic h  o f  th e  tw o  e le m e n ts , a ir  a n d  e a r th , w o u ld  o v e r p o w e r  

(a n d  e l im in a te ) w h ic h  q u a lity  o f th e  o th e r e le m e n t? W o u ld  a n y th in g  in  

a d d it io n to th e s e tw o e le m e n ts b e n e e d e d  to d e te r m in e w h ic h  w o u ld  

o v e r p o w e r (a n d e l im in a te ) w h ic h ? A n d w h a t w o u ld th is s o m e th in g  

a d d it io n a l b e ? W o u ld  i t b e  s o m e  s o r t o f p r im it iv e , r u d im e n ta r y , s u p e r -  

d e n se , s u p e r -h o t  p a r t id e (s )  w h ic h  c o u ld  b a n g  o u t  to  b e c o m e  a  s ta r ( s ) , p e r h a p s  

th e  s u n  o f  o u r  s o la r  s y s te m ? T h e  q u e s t io n : I s  s o m e th in g  a d d it io n a l n e e d e d , 

a n d  w h a t? is  r a is e d in  th e  c o m m e n ta r y  o n  II De Gen. el Corrupt., w h e r e  o n e  

r e a d s :

. . .  d u b ita tu r  d e  h o c  q u o d  h ic  d ic it  P h ilo s o p h u s , q u o d  c o r r u p ta  

f r ig id ita te  t e r r a e  e t  h u m id ita te  a e r is f ie t ig n is . H o c  e n im  n o n  

v id e tu r  p o s s ib i le  e s s e , q u ia  n e c  t e r r a e  s ic c ita s  n e c  c a l id ita s  a e r is  

v id e n tu r a d  g e n e r a t io n e m  ig n is p o s s e  s u f f ic e r e . I g n is e n im  

m u lto  c a l id io r  e s t  q u a m  a e r , e t  s ic c io r  q u a m  t e r r a . . . . . . . . . . . . . . . . . . l ic e t

i l la  c a l id ita s [ s c . c a l id ita s  a e r is ]  n o n  s u f f ic ia t , ju v a tu r  ta m e n  e t  

in te n d itu r  p e r  v ir tu te m  c o r p o r is  c a e le s t is , e t lu c e  s o lis , e t p e r  

v ir tu te  a lia r u m  s te l la r u m  . . . (In II De Gen. et Corrupt., le c t . 4 , 

in  f in e ) .

. . .  th e r e  is  a  d iff ic u lty  w ith  r e s p e c t  to  w h a t  th e  P h ilo so p h e r  s a y s  

h e r e , th a t f ir e  c o m e s  to  b e  a t th e  c o r r u p t io n  o f  th e  c o ld n e s s o f  

e a r th  a n d  th e  w e tn e s s  o f a ir . I t s e e m s  im p o s s ib le  fo r  th is to  

h a p p e n , b e c a u s e  n e ith e r  th e  d r y n e s s  o f  e a r th  n o r  th e  h e a t  o f  a ir  

c a n  s u ff ic e  fo r  th e  g e n e r a t io n  o f  f ir e . F o r  f ir e  is  m u c h  h o t te r  

th a n  a ir , a n d  m u c h  d r ie r  th a n  e a r th . . . . . . . . . . . . . . . . . . a lth o u g h  th e  h e a t

o f  a ir  d o e s  n o t  s u ff ic e ,  i t  is  h e lp e d  a n d  in te n s if ie d  b y  th e  p o w e r  o f  

th e  b o d y  o f  th e  h e a v e n s ,  b y  th e  l ig h t  o f  th e  s u n ,  a n d  b y  th e  p o w e r  

o f  o th e r  s ta r s  . . .

H o w  c a n  th e  h e a t  o f  f ir e  b e  g e n e r a te d  b y  ( fr o m ? ) th e  h e a t  o f  a ir , s in c e  f ir e  is  

s o  m u c h  h o tte r  th a n  a ir ? I n d e e d , f ir e  is  a s  h o t  a s  h o t  c a n  b e . S im ila r ly , h o w  
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c a n  th e  d r y n e s s  o f  f ir e  b e  g e n e r a te d  b y  ( f r o m ? ) th e  d r y n e s s  o f  e a r th , s in c e  f ir e  

is  s o  m u c h  d r ie r  th a n  e a r th ? I n d e e d , f ir e  is  a s  d r y  a s  d r y  c a n  b e  (a n d  p r e c ise ly  

b e c a u s e  i t is  a s  h o t  a s  h o t  c a n  b e ) . S o m e th in g  in  a d d it io n  to  a ir  a n d  e a r th  is  

r e q u ir e d , s u g g e s t s th e c o m m e n ta r y , n a m e ly  th e a g e n t c a u s a lity  o f s o m e  

h e a v e n ly  b o d y , l ik e  th e  s u n , a n d /o r  s o m e  s ta r ( s ) . T h e ir  a g e n t  c a u s a lity  w ill 

in te n s ify  th e  h e a t o f  a ir , a n d  th e r e b y  in te n s ify  th e  d r y n e s s  o f  e a r th , s o  a s  to  

s u f f ic e  fo r  th e  g e n e r a t io n  o f  f ir e .

F u r th e r m o r e ,  w h a t  e x a c t ly  w o u ld  b e  n e e d e d  (a n d  i t  s e e m s  th a t  i t  w o u ld  

b e  s o m e th in g  in  a d d it io n  to  th e  tw o  o r ig in a l e le m e n ts , w h ic h e v e r  th e y  h a d  

b e e n , w h e th e r  f ir e  a n d  w a te r , o r  a ir  a n d  e a r th ) to  g iv e  r is e  to  th e  f ir s t a n d  

lo w e s t  o f  m ix e d  b o d ie s ? T o  th e  f ir s t a n d  lo w e s t  o f  l iv in g  m ix e d  b o d ie s ?  T o  

th e  f ir s t  a n d  lo w e s t  o f  a n im a l m ix e d  b o d ie s ? T o  th e  h ig h e s t  o f  m ix e d  b o d ie s , 

th a t  o f  m a n ? —  T h e s e  a r e  q u e s t io n s , o n e  c a n  q u ite  r e a d ily  s e e , w h ic h  to u c h , 

th o u g h  in  a  v e r y  m e d ie v a l w a y , o n  w h e th e r , a n d  h o w , th e  B ig  B a n g  c a n  b e  

u s e d  to  u n d e r s ta n d  th e  o r ig in , e x p a n s io n , a n d  e v o lu t io n  o f  th e  u n iv e r s e  a s  a  

w h o le , a n d  w h e th e r  a n d  h o w  s o m e fo r m  o f D a r w in is m  c a n  b e u se d  to  

u n d e r s ta n d  th e  o r ig in  a n d  e v o lu t io n  o f  l if e  o n  th e  p la n e t e a r th .

8 . O p u s  c r e a t io n is ,  o p u s  d is t in c t io n is ,  e t  o p u s  o m a tu s

I n  [ c r e a tu r a e  c o r p o r a lis ] . . · p r o d u c t io n e  t r ia  o p e r a  S c r ip tu r a  
c o m m e m o r a t , s c i lic e t o p u s  c r e a t io n is , c u m  d ic itu r , In principio 
creavit Deus caelum et terram, e tc . (Gen., 1 , 1 ) ; o p u s  
d is t in c t io n is , c u m  d ic itu r , Divisit lucem a tenebris, et aquas 
quae sunt supra firmamentum ab aquis quae sunt sub 
firmamento (Gen., v , 4 , 7 ) ; e t  o p u s  o m a tu s , c u m  d ic itu r ,  Fiant 
luminaria in firmamento, e tc . (Gen., v , 1 4 ) . (S.T., I , q . 6 5 , 
p r o o e m iu m ).

S c r ip tu r e  m e n t io n s  th r e e  w o r k s  in  th e  p r o d u c t io n  [o f  c o r p o r e a l  
c r e a tu r e s ] , n a m e ly  th e  w o r k  o f  c r e a tio n , w h e n  i t is  s a id , In the 
beginning God created heaven and earth, e tc .; th e  w o r k  o f  
d is t in c t io n , w h e n  i t is s a id , He divided the light from the 
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darkness, and the waters which are above the firmament from 
the waters which are below the firmament; a n d  th e  w o r k  o f  
a d o r n m e n t , w h e n  i t  is  s a id , Let there be light-giving bodies in 
the firmament. . .

. . .  in  r e c a p itu la t io n e  d iv in o r u m  o p e r u m , S c r ip tu r a  s ic  d ic it , 
Igitur perfecti sunt caeli et terra, et omnis ornatus eorum (Gen., 
2, 1 ) . I n  q u ib u s  v e r b is  t r ip le x  o p u s  in te ll ig i  p o te s t , s c i lic e t  opus 
creationis, p e r  q u o d  c a e lu m  e t t e r r a  p r o d u c ta  le g u n tu r , s e d  
in fo r m a ta . E t  opus distinctionis, p e r  q u o d  c a e lu m  e t  t e r r a  s u n t  
p e r fe c ta , s iv e p e r fo r m a s s u b s ta n t ia le s a t tr ib u ta s m a te r ia e  
o m n in o in fo r m i, u t A u g u s t in u s v u lt ; s iv e q u a n tu m  a d  
c o n v e n ie n te m  d e c o r e m  e t  o r d in e m , u t  a lii S a n c t i d ic u n t . E t  h is  
d u o b u s o p e r ib u s a d d itu r ornatus. E t d iff e r t o r n a tu s a  
p e r fe c t io n e . N a m  p e r fe c t io  c a e l i e t  t e r r a e  a d  e a  p e r t in e r e  v id e tu r  
q u a e  c a e lo  e t  t e r r a e  s u n t  in tr in se c a ;  o r n a tu s  v e r o  a d  e a  q u a e  s u n t 
a  c a e lo  e t t e r r a  d is t in c ta . S ic u t h o m o  p e r f ic itu r  p e r  p r o p r ia s  
p a r te s e t fo r m a s , o r n a tu r  a u te m  p e r  v e s t im e n ta , v e l a liq u id  
h u iu s m o d i. D is t in c t io  a u te m  a liq u o r u m  m a x im e  m a n ife s ta tu r  
p e r  m o tu m  lo c a le m , q u o  a b  in v ic e m  s e p a r a n tu r . E t  id e o  a d  o p u s  
o r n a tu s p e r t in e t p r o d u c t io i lla r u m  r e r u m  q u a e  h a b e n t  m o tu m  
in  c a e lo  e t  in  t e r r a .

S ic u t  a u te m  s u p r a  d ic tu m  e s t , d e  t r ib u s  f i t  m e n tio  in  c r e a t io n e , 
s c i l ic e t  d e  c a e lo  e t  a q u a  e t  t e r r a . E t  h a e c  t r ia  e t ia m  fo r m a n tu r  p e r  
o p u s  d is t in c t io n is  t r ib u s  d ie b u s : p r im o  d ie ,  c a e lu m ;  s e c u n d o  d ie  
d is t in g u u n tu r  a q u a e ; t e r t io  d ie  f i t d is t in c t io  in  t e r r a , m a r is e t  
a r id a e . E t  s im ili te r  in  o p e r e  o r n a tu s , p r im o  d ie , q u i e s t  q u a r tu s , 
p r o d u c u n tu r  lu m in a r ia , q u a e  m o v e n tu r  in  c a e lo , a d  o r n a tu m  
ip s iu s . S e c u n d o  d ie ,  q u i e s t  q u in tu s , a v e s  e t  p is c e s , a d  o r n a tu m  
m e d ii e le m e n t i , q u ia  h a b e n t  m o tu m  in  a e r e  e t a q u a , q u a e  p r o  
u n o a c c ip iu n tu r . T e r t io d ie , q u i e s t s e x tu s , p r o d u c u n tu r  
a n im a lia  q u a e  h a b e n t  m o tu m  in  t e r r a , a d  o r n a tu m  ip s iu s .

S e d s c ie n d u m  e s t q u o d  in p r o d u c t io n e lu m in a r iu m  n o n  
d is c o r d a t  A u g u s t in u s  a b  a liis  S a n c tis . D ic it  e n im  lu m in a r ia  e s s e  
fa c ta in a c tu , n o n in v ir tu te ta n tu m ; n o n e n im  h a b e t  
f ir m a m e n tu m  v ir tu te m  p r o d u c tiv a m  lu m in a r iu m , s ic u t h a b e t  
t e r r a  v ir tu te m  p r o d u c t iv a m  p la n ta r u m . U n d e S c r ip tu r a  n o n  
d ic it , Producat firmamentum luminaria, s ic u t  d ic it , Germinet 
terra herbam virentem. (S.T., I , q . 7 0 , a .  1 , c .) .
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. . .  b r ie f ly  s u m m a r iz in g  th e  [ c r e a t in g ] w o r k s  o f  G o d , S c r ip tu r e  
s a y s , The heavens and the earth, therefore, were brought to a 
kind of completion, and all their adornment as well. A  
th r e e fo ld  w o r k  c a n  b e  u n d e r s to o d  in  th e s e  w o r d s . T h e r e  is  th e  
w o r k  o f  creation, a b o u t  w h ic h  o n e  r e a d s  th a t  h e a v e n  a n d  e a r th  
w e r e  p r o d u c e d , b u t  n o t  y e t  b r o u g h t  to  fu l l fo r m . T h e r e  is  a ls o  
th e  w o r k  o f  distinction, b y  w h ic h  h e a v e n  a n d  e a r th  w e r e  m o v e d  
to w a r d  s o m e  s o r t  o f  c o m p le t io n , e ith e r  b y  th e  s u b s ta n t ia l  fo r m s  
g iv e n  to  a  c o m p le te ly  fo r m le s s  m a tte r , a s  A u g u s t in e  w a n ts  i t ;  o r  
w ith  r e s p e c t  to  a  c e r ta in  f it t in g  b e a u ty  a n d  o r d e r , a s  o th e r  h o ly  
a u th o r s  s a y . A n d  to  th e s e  tw o  w o r k s , th e r e  is  a d d e d  th e  w o r k  o f  
adornment. T h e  w o r k  o f  a d o r n m e n t d if f e r s  f r o m  th e  w o r k  o f  
b e in g  m o v e d  to w a r d  a  k in d  o f  c o m p le t io n . N o w , b e in g  m o v e d  
to w a r d  c o m p le t io n  s e e m s  to  p e r ta in  to  th o s e  th in g s  w h ic h  a r e  
intrinsic to  h e a v e n  a n d  e a r th ; w h e r e a s a d o r n m e n t, to  th o s e  
w h ic h  a r e  distinct from h e a v e n  a n d  e a r th . M a n , fo r  e x a m p le , 
is  b r o u g h t  to  a  k in d  o f  c o m p le t io n  b y  h is  p r o p e r  p a r t s  a n d  fo r m s ;  
b u t  is  a d o r n e d  b y  c lo th in g , o r  s o m e th in g  e ls e  o f  th a t  s o r t . N o w , 
th e d is t in c t io n  o f th in g s f r o m  o n e a n o th e r  is m a d e m o s t  
m a n ife s t  b y  th e ir  m o v in g  f r o m  p la c e  to  p la c e , th e r e b y  s e p a r a t in g  
th e m s e lv e s  f r o m  o n e  a n o th e r . A n d  s o , i t  p e r ta in s  to  th e  w o r k  
o f a d o r n m e n t to  p r o d u c e  th o s e  th in g s  w h ic h  m o v e  a b o u t in  
h e a v e n  a n d  o n  e a r th .

A s s a id  a b o v e , th r e e  th in g s w e r e  m e n t io n e d  in  th e  work of 
creation, n a m e ly  h e a v e n  a n d  w a te r  a n d  e a r th . A n d  th e s e  s a m e  
th r e e  th in g s  w e r e  g iv e n  s o m e  fo r m  d u r in g  th e  th r e e  d a y s  o f  th e  
work of distinction. O n  th e  f ir s t d a y , h e a v e n  w a s  g iv e n  s o m e  
fo r m . O n  th e  s e c o n d  d a y , th e  w a te r s  w e r e  d is t in g u is h e d . O n  th e  
th ir d  d a y , a d is t in c t io n  w a s m a d e o n  e a r th , o f s e a  f r o m  d r y  
la n d . A n d  s im ila r ly , in  th e  work of adornment. O n  th e  f ir s t  
d a y  o f  a d o r n m e n t , w h ic h  is  th e  fo u r th  f r o m  th e  b e g in n in g , th e  
l ig h t-g iv in g  b o d ie s w h ic h  a r e in  m o t io n  in  h e a v e n  fo r  i t s  
a d o r n m e n t , w e r e  p r o d u c e d . O n  th e  s e c o n d  d a y , w h ic h  is th e  
f i f th , b ir d s a n d  f is h e s w e r e p r o d u c e d  to  a d o r n  th e m id d le  
e le m e n t , b e c a u s e  th e y  m o v e  a b o u t in  a ir  a n d  w a te r , w h ic h  a r e  
ta k e n  h e r e  a s  o n e  th in g . O n  th e  th ir d  d a y , w h ic h  is  th e  s ix th , 
w e  s e e  p r o d u c e d , fo r  th e  a d o r n m e n t o f th e  e a r th , th e  a n im a ls  
w h ic h  m o v e  a b o u t  u p o n  i t .
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I t  s h o u ld  b e  n o te d  a t  th is  p o in t  th a t  A u g u s t in e  d o e s  n o t  d is a g r e e  
w ith  o th e r  h o ly  a u th o r s  a s  r e g a r d s  th e  p r o d u c t io n  o f  th e  l ig h t*  
g iv in g  b o d ie s . F o r  h e  s a y s  th a t  th e s e  l ig h t -g iv in g  b o d ie s  w e r e  
m a d e  actually, a n d  n o t  o n ly  in  th e  p o w e r  o f  o th e r  th in g s . T h e  
f ir m a m e n t  d o e s  n o t h a v e  th e  p o w e r  to  p r o d u c e  th e  l ig h t -g iv in g  
b o d ie s in  th e  w a y  in  w h ic h  e a r th  h a s th e  p o w e r  to  p r o d u c e  
p la n ts . A n d  s o , S c r ip tu r e  d o e s  n o t s a y , Let the firmament 
produce the light-giving bodies, a s  i t  s a y s , Let earth sprout forth 
green plants.

I n  th e  b e g in n in g — in  th e  b e g in n in g  in s ta n t o f th e  e x is te n c e  o f th e  

p h y s ic a l u n iv e r se , ju s t a f te r  th e  f ir s t n o w  o f t im e - e v e r y th in g  in  th a t  

u n iv e r s e w a s  in  s o m e  w a y  a ll to g e th e r , in  th e  m in u te s t p o s s ib le  p a r t ic le  o f  

m a tte r ; a n d  s o , th a t  u n iv e r s e  w a s  th e n  a s  s m a ll a s  s m a ll c a n  b e , a s  s m a ll a s  i t 

c o u ld  p o s s ib ly  b e . T o  e x p la in . W ith in  th e ir  c a u s e , i .e . , w ith in  G o d , " b e fo r e ”  

th e y  w e r e  p r o d u c e d  ( if  o n e  c a n  s p e a k  o f  s u c h  a  b e fo r e ) , a ll th e  p h y s ic a l th in g s  

th a t c a m e to  b e , w e r e  g a th e r e d  to g e th e r  a s th o u g h  w ith in  a  m a th e m a t ic a l 

p o in t , s in c e  G o d is a s p ir it , a n d  a s s u c h  s o m e th in g  w ith o u t d im e n s io n s . 

T h e r e  in  G o d , th e s e  th in g s  to o k  u p  n o  s p a c e  a t  a ll . T h e r e  w a s  n o  s p a c e  fo r  

th e m  to  ta k e  u p . T h e y  w e r e  th e r e , w ith in  H is  in f in it e  p o w e r  to  c a l l th e m  in to  

e x is te n c e , b u t  n o t a s  w ith in  s o m e  p r e e x is t in g  m a tte r , n o r  a s  w ith  d im e n s io n s , 

n o r  th e r e fo r e  a s  ta k in g  u p  a n y  s p a c e . T h e r e  w a s  th e n  o n ly  G o d , n o th in g  b u t  

G o d . T h e r e  w a s  th e n  n e ith e r  m a tte r , n o r  d im e n s io n s , n o r  s p a c e -  th e r e  w a s  

th e n  n o th in g  o u ts id e  o f  G o d  a s  d is t in c t  f r o m  H im  -  fo r  G o d  h a d  n o t y e t  

c r e a te d . N o r  w a s  th e r e  a n y  m a tte r , o r  d im e n s io n s , o r  s p a c e  w ith in  G o d  a s  

p a r t o f  H is  n a tu r e , fo r  G o d  is  a  s p ir it . A s  s o o n  a s  G o d  s p o k e  H is  c r e a t in g  

w o r d , F ia n t (L e t th e m  b e ) , th e  p o w e r  o f  th is  w o r d  h u r le d  th e s e  th in g s -  i .e . , 

th e  th r e e , h e a v e n  a n d  w a te r  a n d  e a r th  ( . . .  d e  t r ib u s  f it m e n tio  in  c r e a tio n e , 

s c i l ic e t d e  c a e lo  e t  a q u a  e t  t e r r a  . . . ) —  o u t  f r o m  w ith in  H im , h u r le d  th e m  o u t  

in to  th e ir  o w n  e x is te n c e , w ith  a  m o tio n  o f  in c r e a s in g  s p e e d , a n d  in to  a  s p a c e  
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( th e  e m p y r e a n  h e a v e n ? ) 3 1 w h ic h  c a m e  to  b e  w ith  th e m , a n d  w ith  th a t  s a m e  

in c r e a s in g  s p e e d . N o w , n o th in g  m a te r ia l c a n  b e  in  m o tio n  w ith  th e  s p e e d  o f 

l ig h t . A n d  s o , s o m e  m ig h t  w a n t to  s a y , th e  s p e e d  o f  th e  m o tio n  w ith  w h ic h  

th e se  m a te r ia l th in g s  c a m e  fo r th  f r o m  th e  e s s e n c e  o f  G o d , in  W h o m  th e y  h a d  

ta r r ie d , m o tio n le s s  a n d  d im e n s io n le s s , fo r  a n  e te r n ity , w a s  le s s th a n  th a t  o f  

l ig h t , e v e n  th o u g h  i t  w a s  v e r y  g r e a t , s in c e  th e r e  w a s  n o th in g  " o u ts id e "  G o d , i f 

o n e  c a n  s p e a k  o f  s u c h  a n  o u ts id e , w h ic h  c o u ld  p o s s ib ly  im p e d e  th is  s p e e d . 

B u t, o th e r s m ig h t w a n t to  p o in t o u t , th e  s p e e d  o f th e ir  e m e r g in g  m o t io n  

c o u ld  n o t h a v e b e e n  v e r y  g r e a t , s in c e th e y , p r e v io u s ly  m o t io n le s s a n d  

d im e n s io n le s s , e m e r g e d  in to  e x is te n c e  w ith  a  m o t io n  w h ic h  h a d  to  b e g in , 

a n d  w ith  d im e n s io n s  w h ic h  h a d  to  b e  ta k e n  o n . M o tio n  ta k e s  t im e . T a k in g  

o n  d im e n s io n s ta k e s  t im e . A n d  s o , in  th e  b e g in n in g  in s ta n t  o f  i t s  e x is te n c e ,  

th e m a te r ia l u n iv e r s e m u s t h a v e b e e n  a s s m a ll a s s m a ll c a n  b e , a n d  in  

m o tio n  w ith  a n  e m e r g in g  m o tio n  a s  s lo w  a s  a  m o t io n  c a n  b e . I t ta k e s  t im e  

fo r  a  m o tio n  w h ic h  is  b e g in n in g , to  ta k e  o n  a c c e le r a t io n . S im ila r ly , i t ta k e s  

t im e  fo r  a  th in g  w h ic h  is  ta k in g  o n  d im e n s io n s , to  ta k e  th e m  o n . — A n d  s o , 

in  th e  b e g in n in g -  in  th a t  b e g in n in g  in s ta n t  o f th e  e x is te n c e  o f  th e  p h y s ic a l 

u n iv e r s e , ju s t a f te r  th e  f ir s t n o w  o f t im e , w h ic h  (n o w  o f t im e ) is  n o t t im e  

i ts e lf , b u t th a t f r o m  w h ic h t im e  b e g in s 3 2  —  a ll b o d ily  th in g s  w e r e  in  s o m e  

w a y  a ll to g e th e r  ( e x a c t ly  h o w  is  to  b e  d is c o v e r e d  a n d  d e s c r ib e d ) in  a  p a r tic le  o f 

3 1  T h e re  a re  s o m e , A q u in a s  n o te s , w h o  id e n t ify  th e  h e a v e n  w h ic h  w a s  c re a te d  o n  th e  

f irs t d a y  a lo n g w ith  w a le r  a n d  e a rth , a s  th e  e m p y re a n  h e a v e n : . .. c o m m u n ite r d ic itu r  

q u a tu o r e s s e p rim o c re a ta , s c ilic e t n a tu ra m  a n g e lic a m , c a e lu m  e m p y re u m , m a te ria m  

c o rp o ra le m  in fo rm e m , e t te m p u s . .. (S .T ., I , q . 6 6 , a . 4 , c ., in  p r in e .; s e e  a ls o S .T ., I , q . 4 6 , 

a .3 , c ., in  f in e ). S in c e  th e  e m p y re a n  h e a v e n  is  th e  h ig h e s t, th e  o u te rm o s t, h e a v e n  a n d  a s  

s u d i c o n ta in in g  th e  w h o le  p h y s ic a l u n iv e rs e  (c o n ta in in g , th e re fo re , a ll th e  lo w e r h e a v e n s , 

a n d  a ll th e  h e a v e n ly b o d ie s w h ic h  in h a b it th e m , in c lu d in g  o u r E a r th  w h ic h  is  a t th e  

c e n te r o f th e  s p h e ric a l w h o le ) w ith in  th e  s p a c e  it p ro v id e s ( . . . lo c u s  in te llig itu r in  c a e lo  

e m p y re o  o m n ia  c o n tin e n te  . ..; S .T ., 1 , q . 6 6 , a . 4 , a d  5 ) , o n e  c a n  c o n c lu d e  th a t th e  

e m p y re a n  h e a v e n  b e g a n  to  e x is t  ju s t  a fte r  th e  f irs t n o w  o f  t im e , a s  c o n ta in in g  a ll ( . ..  o m n ia  

c o n tin e n te  . . .) , h o w e v e r  s m a ll th a t h e a v e n  w a s  w h e n  it f irs t b e g a n  to  b e ; a n d  in d e e d , it 

m u s t h a v e  b e e n  a s s m a ll a s s m a ll c a n  b e , w h e n it f irs t b e g a n to b e . O n e c a n a ls o  

c o n c lu d e , s in c e  th e  h e a v e n  w a s  c re a te d o n  th e  f irs t d a y  a lo n g  w ith w a te r  a n d  e a r th , th a t  

th e  f if th  b o d y , o r  f if th  e s s e n c e , if th e re  h a d  b e e n  s u c h  a  th in g , w a s  c re a te d  a lo n g  w ith  th e  

fo u r te rre s tr ia l e le m e n ts .

3 2  . ..  n ih il f it n is i s e c u n d u m  q u o d  e s t . N ih il a u le m  e s t te m p o r is  n is i n u n c . U n d e  n o n  p o te s t 

f ie r i |  te m p u s )  n is i s e c u n d u m  a liq u o d  n u n c , n o n  q u ia  in  ip s o  p rim o  n u n c  s it te m p u s , s e d  q u ia  a b  

ip s o  in c ip it te m p u s . (S .T ., I , q . 4 6 , a . 3 , a d  3 ).
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m a tte r  s o  s m a ll th a t  i t  c o u ld  n o t  p o s s ib ly  h a v e  b e e n  a n y  s m a lle r , a n d  w ith  th e  

e m e r g in g  m o t io n  o f  e a c h  o f th e s e  th in g s s o  s lo w  th a t i t c o u ld  n o t p o s s ib ly  

h a v e  b e e n  a n y  s lo w e r , i f  th e y  w e r e  to  e x is t  in  th e ir  o w n  n a tu r e s  (o u ts id e  G o d ), 

“  th in g s  d is t in c t  f r o m  a n d  c r e a te d  b y G o d . I n  s o m e  w a y , th e  f ir s t  th r e e  w e r e  

th e r e , i .e , , h e a v e n  a n d  w a te r  a n d  e a r th ; in  s o m e  w a y , th e  f ir m a m e n t w a s  

th e r e , a n d  th e  w a te r s  w h ic h  c a m e  to  b e  b o th  a b o v e  i t  a n d  b e lo w  i t ; in  s o m e  

w a y , th e  s e a  w a s  th e r e , a n d  th e  d r y  la n d ; in  s o m e  w a y , th e  l ig h t -g iv in g  b o d ie s  

w h ic h  w e r e  to  a d o r n  h e a v e n , w e r e  th e r e ; in  s o m e  w a y , th e  b ir d s a n d  th e  

f is h e s  w h ic h  w e r e  to  a d o r n  th e  a ir  a n d  w a te r , w e r e  th e r e ; in s o m e w a y , th e  

a n im a ls , a n d  m a n  to o ,3 3  w h ic h  w e r e  to  a d o r n  e a r th , w e r e  th e r e .

M a n  w a s  th e re , b u t o n ly w ith  re s p e c t to  th e  b o d y , n o t th e  s o u l. M a n ’s  s o u l is  n o t, 
c a n n o t b e , e d u c e d  f ro m  th e  p o te n c y  o f  m a tte r , s in c e  it h a s  a n  o p e ra t io n  w h ic h  is  p e r fo rm e d  

W ith o u t a n y  d e p e n d e n c e  o n  m a n 's  b o d y . S e e  b e lo w , p p . 2 2 8 -2 4 1 , s e c t io n  1 1 , T h e  e le m e n ts  

a n d  th e  e d u c tio n  o f  s u b s ta n tia l fo rm s  f ro m  th e  p o te n c y  o f  m a tte r , e s p e c ia ly  p p . 2 3 6 -2 3 8 .

* * T h e  o th e r  p a r tia l a g e n t c a u s e s  w o u ld  b e , n o  d o u b t, th e  (s o m e ) h e a v e n ly  b o d ie s , l ik e  

to  s u n  a n d /o r  th e  (s o m e )  s ta rs .

H o w , th e n ? I n  th e  e le m e n ts , in  s o m e  w a y ? I n  th e  e le m e n ts  a s  in  th e ir  

p r o d u c in g  a g e n t  c a u s e s ,  a t  le a s t  in  s o m e  p a r t ia l w a y ? 3 4 I n  th e  e le m e n ts  a s  in  

th e ir  p r e -e x is t in g  m a te r ia l c o m p o n e n ts  a s  w e ll? A q u in a s  w r ite s :

• . . a d  o p u s  c r e a t io n is  p e r t in e t p r o d u c e r e  ip s a m  e le m e n to r u m  
s u b s ta n t ia m ; a d  o p u s a u te m  d is t in c t io n is e t o r n a tu s p e r t in e t  
fo r m a r e  a liq u a  e x  p r a e e x is te n t ib u s  e le m e n t is  . . . (S.T., I , q . 6 8 , 
a . 1 , c . , in  m e d io ) .

. . . i t  b e lo n g s  to  th e  w o r k  o f  c r e a t io n  to  p r o d u c e  th e  s u b s ta n c e  o f  
th e  e le m e n ts , w h e r e a s  i t  b e lo n g s  to  th e  w o r k  o f  d is t in c t io n  a n d  
o f a d o r n m e n t to  fo r m  c e r ta in  o th e r  th in g s  o u t o f th e  a lr e a d y  
e x is t in g  e le m e n ts  . . .

. . .  o p o r te t d ic e r e  q u o d  m a te r ia  p r im a  [n o n ] fu it  c r e a ta  o m n in o  
s in e  fo r m a . . . (S .T ., I , q . 6 6 , a . 1 ,  c . ,  in  m e d io ) .

. . .  i t  m u s t  b e  s a id  th a t  p r im e  m a tte r  w a s  [n o t ]  c r e a te d  c o m p le te ly  
w ith o u t  fo r m  . . .
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. . . fo r m a e  e le m e n to r u m  s u n t q u a e  p r im o  a d v e n iu n t  m a te r ia e  
{ p r im a e ). . . (S .T ., I , q . 6 8 , a . 1 , c . , in  m e d io ) .

. . .  th e  fo r m s  o f  th e  e le m e n ts  a r e  th e  f ir s t  fo r m s  w h ic h  c o m e  to  
[p r im e ]  m a tte r . . .

. . . m a te r ia  p r im a  e s t in  p o te n t ia  p r im o  a d  fo r m a m  d e m e n t i . 
S u b  fo r m a  v e r o  e le m e n t i e s t in  p o te n t ia  a d  fo r m a m  m ix ti . . . 
S u b  fo r m a  a u te m  m ix ti c o n s id e r a ta  e s t in  p o te n t ia  a d  a n im a m  
v e g e ta b ile m  . . . I te m q u e  a n im a  v e g e ta b ilis  e s t  in  p o te n t ia  a d  
s e n s it iv a m ; s e n s it iv a  v e r o  a d  in te l le c t iv a m  . . . S u n t e r g o  
e le m e n ta  p r o p te r  c o r p o r a  m ix ta ; h a e c  v e r o  p r o p te r  v iv e n t ia ;  in  
q u ib u s p la n ta e  s u n t p r o p te r  a n im a lia , a n im a lia  v e r o  p r o p te r  
h o m in e m . (C .G ., I I I , c a p .  2 2 ) .

. . . p r im e  m a tte r  is in  p o te n c y  f ir s t o f a ll to  th e  fo r m  o f a n  
e le m e n t . T h e n , a s  e x is t in g  u n d e r  th e  fo r m  o f  a n  e le m e n t , i t  is  
in  p o te n c y  to  th e  fo r m  o f a  m ix e d  b o d y  . . . M o r e o v e r ,  
c o n s id e r e d  u n d e r  th e  fo r m  o f  a  m ix e d  b o d y , i t  is  in  p o te n c y to  
th e  v e g e ta b le  s o u l . . . S im ila r ly , th e  v e g e ta b le  s o u l is in  
p o te n c y  to  th e  s e n s it iv e  s o u l,  a n d  th e  s e n s it iv e  to  th e  in te l le c tu a l  

T h e  e le m e n ts  th e r e fo r e  e x is t  fo r  th e  s a k e  o f  m ix e d  b o d ie s , 
a n d  m ix e d  b o d ie s  fo r  th e  s a k e  o f  l iv in g  th in g s , a m o n g  w h ic h  
p la n ts  e x is t  fo r  th e  s a k e  o f  a n im a ls ,  a n d  a n im a ls  fo r  th e  s a k e  o f  
m a n .

S in c e  p r im e  m a tte r  c a n n o t  b e  c r e a te d  c o m p le te ly  w ith o u t fo r m , a n d  s o  

m u s t h a v e  b e e n  c r e a te d  w ith  fo r m s o f  s o m e  s o r t ; a n d  s in c e  th e  fo r m s  o f  th e  

e le m e n ts a r e th e  f ir s t fo r m s w h ic h  c o m e tb  p r im e m a tte r ; i t fo llo w s th a t 

p r im e  m a tte r  w a s c r e a te d  w ith  th e fo r m s o f th e  e le m e n ts . T h e  e le m e n ts , 

th e r e fo r e , w e r e  p r o d u c e d  o n  th e  f ir s t d a y  (a s  p a r t3 5  o f  th e  o p u s c r e a t io n is );  

3 5 T h e  o th e r  p a r ts  o f  th e  o p u s  c re a t io n is  w e re  th e  e m p y re a n  h e a v e n , th e  a n g e ls , a n d  t im e : 

- . . c o m m u n ite r d ic itu r  q u a tu o r e s s e  p r im o  c re a ta , s c ilic e t n a tu ra m  a n g e lic a m , c a e lu m
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a n d m ix e d  b o d ie s , i .e . , th in g s m a d e u p  o u t o f th e e le m e n ts , c a m e in to  

e x is te n c e  la te r  o n  (a s p e r ta in in g  to  th e  o p u s d is t in c t io n is a n d  to  th e  o p u s  

o m a tu s ) .

9 .  T h e  e le m e n ts  a n d  th e  h e a v e n ly  b o d ie s

I t  w ill  b e  h e lp fu l a t  th is  p o in t  to  lo o k  a  b it  a t  w h a t  A q u in a s  h a s  to  s a y  a b o u t  

th e  n a tu r e  o f  th e  h e a v e n s , a n d  o f  th e  h e a v e n ly  b o d ie s  w h ic h  in h a b it th e m . 

F o r  th e y  e x e r c is e  a  c e r ta in  w id e -r a n g in g  a g e n t  c a u sa l ity o n  th e  fo u r  t e r r e s tr ia l  

e le m e n ts , i .e . , f ir e , a ir , w a te r , a n d  e a r th . T h e e le m e n ts d e p e n d  o n  th e  

h e a v e n s  a n d  th e  h e a v e n ly  b o d ie s  n o t  o n ly  fo r  th e ir  e x is te n c e  a s  e le m e n ts , b u t  

a lso  fo r th e ir t r a n s fo r m a tio n s in to  o n e a n o th e r , a n d  fo r th e ir b e c o m in g  

in g r e d ie n t s o f  m ix e d  b o d ie s , a n d  in  a  d e te r m in a te  o r d e r  f r o m  th e  lo w e r  ( le s s  

p e r fe c t ) to  th e  h ig h e r  (m o r e  p e r fe c t ) s o r t s . T h is  w ill m a k e  c le a r  h o w  th e  fo u r  

e le m e n ts f i t in to  th e  d e v e lo p m e n ta l ( in  a w a y , e v o lu t io n a r y ) t r ia  o p e r a  o f  

G o d 's  c r e a t iv e  p r o d u c t io n  o f  c o r p o r e a l  c r e a tu r e s , i .e . , in to  th e  o p u s  c r e a t io n is , 

(h e  o p u s  d is t in c t io n is  a n d  th e  o p u s  o m a tu s , in  w h ic h  th e r e  is  a  p a ss a g e  f r o m  

b e in g  n o t  y e t  fu l ly  fo r m e d  to  b e c o m in g  p r o g r e s s iv e ly  m o r e  fu lly  fo r m e d .

T h e  n a tu r e  o f  th e  h e a v e n s  a n d  o f  th e  h e a v e n ly  b o d ie s

E a c h  o f  th e  h e a v e n s ,3 6  a n d  e a c h  o f  th e  h e a v e n ly  b o d ie s ,3 7  a s  A q u in a s  s e e s

tm p y re u m , m a te ria m  c o rp o ra le m  in fo rm e m , e t te m p u s . .. (S .T ., I , q . 6 6 , a . 4 , c ., in  p r in c .; 

w e  a ls o S.T., I , q . 4 6 , a  .3 , c ., in  f in e ) . T h e  fo u r  o f  th is  c o m m o n ly  h e ld  v ie w a re  n o t 

in c o n s is te n t w ith  th e  th re e  m e n tio n e d  in  S c rip tu re . T h e  e m p y re a n  o f  th e  fo u r  is  s im p ly  th e  

h ig h e s t, o r  o u te rm o s t, s p h e re  o f th e  h e a v e n  o f th e  th re e , a n d  th e  p la c e  in  w h ic h  th e  a n g e ls  

w e re  c re a te d : . ..  c o n v e n ie n s  fu it q u o d  a n g e li in  s u p re m o  c o rp o re  c re a re n tu r,  ta n q u a m  to t i 

n a tu ra e  c o rp o ra e p ra e s id e n te s , s iv e  id  d ic a tu r c a e lu m  e m p y re u m , s iv e  q u a lite rc u m q u e  

ro m m e tu r... (S .T ., 1 , q . 6 1 , a . 4 , c .) . T h e  n o t  y e t  fu lly  fo rm e d  c o rp o re a l m a tte r  o f  th e  fo u r  

( . .. m a te ria  c o rp o ra lis  in fo rm is  . . .) is  th e  w a te r  a n d  e a r th  o f th e  th re e , a n d  th e  lim e  o f  

th e  fo u r  is  th e  m e a s u re  o f th e ir ( i .e ., o f th e  w a te r  a n d  th e  e a r th ) m o tio n .

w F ro m  th e  h ig h e s t to  th e  lo w e s t, th e  h e a v e n s  a re : th e  e m p y re a n  h e a v e n , w h o lly  

lu m in o u s ; th e  a q u e o u s  o r c ry s ta llin e  h e a v e n , w h o lly  t ra n s p a re n t; th e  s ta rry  h e a v e n , in  

p ir t t ra n s p a re n t, in  p a rt a c tu a lly  lu m in o u s , a n d  d iv id e d  in to  e ig h t s p h e re s  (o r h e a v e n s ), 
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i t , is a f i f th  b o d y  (q u in tu m  c o r p u s )? 8 o r  a  b o d y  o f a  f if th  e s s e n c e  (q u in ta  

e s s e n t ia ) .* 3 7 3 8 3 9 T h a t  is , e a c h  is  c o m p o s e d  o f  a  m a tte r  a n d  a  fo r m  s o  r e la te d  th a t 

th e  m a tte r  is  c o m p le te ly  a c tu a liz e d  b y  th e  fo r m  w h ic h  i t h a s . I t s  m a tte r  is  in  

p o te n c y  to  th a t fo r m  a lo n e , a n d  to  n o  o th e r . T h e  m a tte r  o f e a c h  o f th e m , 

th e r e fo r e , is  a  m a tte r  q u ite  u n lik e  p r im e  m a tte r , w h ic h  is th e  m a tte r  o f  th e  

fo u r  t e r r e s tr ia l e le m e n ts , a n d  o f  a ll m ix e d  b o d ie s . E a c h  o f th e  h e a v e n s , a n d  

e a c h  o f th e  h e a v e n ly  b o d ie s , n o n e th e le s s , is e x a c t ly  l ik e  e a c h  o f th e  fo u r  

t e r r e s tr ia l e le m e n ts in  b e in g  a  s im p le  b o d y , i .e . , a  b o d ily  th in g  w h ic h  is  n o t 

c o m p o s e d  o u t  o f  p r io r  b o d ily  th in g s . A  s im p le  b o d y  is  c o m p o s e d  o u t o f  a  

m a tte r  a n d  a  fo r m , a n d  o u t  o f  n o th in g  e ls e . A  m ix e d  b o d y ,  b y  w a y  o f  c o n tr a s t , 

is  c o m p o se d  o u t  o f  p r io r  b o d ily  th in g s  ( i.e . , o u t  o f  th e  e le m e n ts )  a s  w e ll a s  o u t 

o f  a  m a tte r  a n d  a  fo r m .

th e  h ig h e s t b e in g  th e  s p h e re  (o r h e a v e n ) o f th e  f ix e d  s ta rs , fo llo w e d  b y  th e  s p h e re s  (o r  

h e a v e n s ) o f th e s e v e n p la n e ts . - - A d  d is t in c tio n e m  . . . c a e lo ru m  s c ie n d a m , 

c o n s id e ra n d u m  e s t q u o d  c a e lu m  t r ip lic ite r  d ic itu r in  S c rip tu ris . Q u a n d o q u e  e n im  d ic itu r  

p ro p rie  e t n a tu ra lite r . E t s ic  d ic itu r  c a e lu m  c o rp u s  a liq u o d  s u b lim e , e t lu m in o s u m  a c tu  v e l 

p o te n tia , e t in c o rru p tib ile  p e r  n a tu ra m . E t s e c u n d u m  h o c , p o n u n tu r  t re s  c a e li. P rim u m  

to ta lite r lu c id u m , q u o d  v o c a n t e m p y re u m . S e c u n d u m  to ta lite r d ia p h a n u m , q u o d  v o c a n t 

c a e lu m  a q u e u m  v e l c ry s ta llin u m . T e rt iu m  p a rt im  d ia p h a n u m  e t p a r tim  lu c id u m  a c tu , 

q u o d  v o c a n t c a e lu m  s id e re u m ; e t d iv id itu r  in  o c to  s p h a e ra s , s c ilic e t in  s p h a e ra m  s te lla ru m  

f ix a ru m , e t s e p te m  s p h a e ra s  p la n e ta ru m ; q u a e  p o s s u n t d ic i o c to  c a e li. (S .T ., I , q . 6 8 , a .4 , c .)

3 7  S e e In II De Caelo et Mundo, le c t. 1 5 , n . 2 , w h e re  A q u in a s , c o m m e n tin g  o n  h o w  lo n g , 

a n d  w h y , it ta k e s  th e  v a rio u s  p la n e ts  Io  m o v e  th ro u g h  th e ir  c irc u la r  o rb its ( .. .  p e rtra n s ire  

c irc u lu m  s u u m  . ..) , m e n tio n s  e a c h  o f  w h a t w e re  th e n  ta k e n  to  b e  th e  s e v e n  p la n e ts , w h ic h  

a re , f ro m  th e  lo w e s t to  th e  h ig h e s t: th e  m o o n , th e  s u n , M e rc u ry , V e n u s , M a rs , J u p ite r , a n d  

S a tu rn - fo llo w e d , h ig h e r  s till, b y  th e  f ix e d  s ta rs .

3 8  A lii. ..  d ix e ru n t  c a e lu m  n o n  e s s e  d e  n a tu ra  q u a tu o r  e le m e n to ru m , s e d  e s s e  q u in tu m  

c o rp u s , p ra e te r  q u a tu o r  e le m e n ta . E t h a e c  e s t  o p in io  A r is to te lis . (S .T ., I , q . 6 8 , a . 1 , c .) .

3 9  . ..  A u g u s tin u s  s e q u itu r  in  h o c  o p in io n e m  P la to n is , n o n  p o n e n tis  q u in ta m  e s s e n tia m . ..  

(S .T ., I , q . 6 6 , a . 2 , a d  1 ).

F u r th e r m o r e , in  th e  v ie w  o f A q u in a s , th e  h e a v e n s a n d  th e  h e a v e n ly  

b o d ie s  w h ic h  a r e  th e ir  in h a b ita n ts ,  a r e  in c o r r u p tib le .

. . .  a liq u id  [d ic itu r }  e s s e  c o r r u p tib i le  . .  . p e r  h o c  q u o d  in  s e ip s o  
a liq u o d  p r in c ip iu m  c o r r u p t io n is h a b e t , v e l c o n tr a r ie ta te m  v e l  
s a lte m  p o te n t ia m  m a te r ia e  . . . (S .T ., I , q . 5 0 , a . 5 , a d  3 ) .
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. . . a  th in g  is  s a id  to  b e  c o r r u p t ib le . . .  b e c a u s e  i t  h a s  within itself 
s o m e  p r in c p le  o f  c o r r u p t io n , e ith e r  s o m e  c o n tr a r ie ty  o r  a t  le a s t  
th e  p o te n c y  o f  m a tte r . . .

A q u in a s  is  h e r e  p o in tin g  o u t  th a t th e  c o r r u p tib i li ty  o f  a  th in g  d e r iv e s  f r o m  

w h a t is intrinsic to  th a t th in g , a n d  n o t f r o m  s o m e th in g  e x tr in s ic  to  i t , l ik e  

th e  p o w e r  o f  G o d  to  r e d u c e  i t  to  a b s o lu te  n o th in g n e s s  b y  w ith d r a w in g  f r o m  i t 

H is c o n s e r v in g  c a u s a l ity . A  th in g  is s a id  to  b e  c o r r u p tib le  b e c a u s e  i t h a s  

w ith in  i t s e lf  s o m e  s o u r c e  o f  c o r r u p t io n ; e ith e r  s o m e  s o r t  o f  c o n tr a r ie ty , l ik e  

th a t w h ic h  d e r iv e s f r o m  b e in g  c o m p o s e d  o u t o f  th e  fo u r  e le m e n ts , in  w h ic h  

a r e  fo u n d  th e  c o n tr a r y  p a ir s  h o t -c o ld  a n d  w e t -d r y ; o r  b e c a u s e  i t  is  c o m p o s e d  

o u t  o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m , p r im e  m a tte r  b e in g  s u c h  th a t  w h ile  

a c tu a liz e d  b y  o n e  fo r m , i t  c a n , g iv e n  th e  c a u s a l ity  o f  c e r ta in  a p p r o p r ia te  a g e n t  

c a u s e (s ) , b e c o m e  a c tu a liz e d  b y  a n o th e r  fo r m . N e ith e r  th e  h e a v e n s  n o r  th e  

h e a v e n ly  b o d ie s , in  th e  v ie w  o f  A q u in a s , h a v e  w ith in  th e m s e lv e s  a n y  s o r t o f  

c o n tr a r ie ty , s in c e  th e y  a r e  n o t c o m p o s e d  o u t o f th e  fo u r  e le m e n ts ; n o r  a r e  

th e y  c o m p o s e d  o u t o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m , th o u g h  th e y  a r e  

c o m p o s e d  o u t o f m a tte r  a n d  fo r m . T h e  h e a v e n s  a n d  th e  h e a v e n ly  b o d ie s , 

th e r e fo r e , a r e  in c o r r u p tib le ;

T h is  b e c o m e s  c le a r e r  in  th e  fo l lo w in g .

. . . m a te r ia  c o r p o r is  c a e le s t is . . . n o n  e s t in  p o te n t ia  n is i a d  
fo r m a m  q u a m  h a b e t . . . U n d e i lla  fo r m a  s ic  p e r f ic it  i lla m  
m a te r ia m , q u o d  n u llo  m o d o  in  e a  r e m a n e t  p o te n tia  a d  e s s e , s e d  
a d  u b i  ta n tu m ,  u t  A r is to te le s  d ic it . (S .T ., I , q . 6 6 , a .2 ,  c . ,  in  f in e ) .

. ..  th e  m a tte r  o f  a  h e a v e n ly  b o d y  . . .  is  in  p o te n c y  o n ly  to  th e  
fo r m  w h ic h  i t  h a s  . . . W h e n c e  th a t fo r m  p e r fe c t s  th a t  m a tte r  
in  s u c h  a  w a y  th a t  in  n o  w a y  d o e s  th e r e  r e m a in  in  i t  a  p o te n c y  
w ith  r e s p e c t  to  b e in g , b u t  o n ly  w ith  r e s p e c t  to  p la c e . . .
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T h e  m a tte r  o f e a c h  h e a v e n ly  b o d y , a s  A q u in a s s e e s i t , is  s u c h  th a t i t s  

p o te n t ia l i ty  fo r  fo r m  is  to ta l ly  a c tu a liz e d  b y  th e  fo r m  w h ic h  i t h a s . T h a t  is , i t s  

fo r m  s o  p e r fe c t s i t s m a tte r th a t th e r e r e m a in s in  th e h e a v e n ly  b o d y  n o  

p o te n t ia li ty  w ith  r e s p e c t to  e x is te n c e , b u t o n ly  w ith  r e s p e c t to  p la c e . I t s  

m a tte r , u n lik e p r im e  m a tte r , c a n n o t ta k e o n  a n y  o th e r  fo r m . A n d  s o , a  

h e a v e n ly  b o d y  c a n n o t  g o  o u t  o f  e x is te n c e  b y  c o r r u p tio n , n o r  c a n  i t  c o m e  in to  

e x is te n c e  b y  g e n e r a tio n : . . . n u llo  m o d o  in  e a  r e m a n e t  p o te n tia  a d  e s s e  . . . ;  

th o u g h  i t  c a n  g o  o u t  o f  th is  p la c e  in to  a n o th e r  o n e : . . . r e m a n e t  in  e a  p o te n t ia  

a d  u b i ta n tu m  . . . T h e  p o te n t ia l ity  o f  th e  m a tte r  o f  th e  m o o n , fo r  e x a m p le , 

is  s u c h  th a t  i t  is  a c tu a liz e d  b y  th e  s u b s ta n tia l fo r m  o f  th e  m o o n , b u t  o n ly  b y  

th a t  fo r m , a n d  to ta l ly  b y  th a t  fo r m . S im ila r ly , th e  p o te n t ia li ty  o f  th e  m a tte r  o f 

th e  s u n  is  s u c h  th a t  i t  is  a c tu a liz e d  b y  th e  s u b s ta n t ia l fo r m  o f  th e  s u n ,  b u t  o n ly  

a n d  to ta l ly  b y  th a t fo r m . S im ila r ly , to o , fo r  e a c h  o f  th e  o th e r  f iv e  p la n e t s , i .e . , 

M e r c u r y , V e n u s , M a r s , J u p ite r , a n d  S a tu r n . S o , to o , fo r  e a c h  o f  th e  f ix e d  s ta r s , 

a n d  fo r  e a c h  o f  th e  h e a v e n s  a s  w e ll.

T h e  h e a v e n s  h a v e  th r e e  b a s ic  c h a r a te r is t ic s (a n d  w h a t  c a n  b e  s a id  o f  e a c h  

o f  th e  h e a v e n s  c a n  b e  s a id  o f  e a c h  o f  th e  h e a v e n ly  b o d ie s  a s  w e ll , a s  A q u in a s  

s e e s  i t ) .

. . .  c a e lu m  . . .  d ic itu r  in  S c r ip tu r is q u a n d o q u e  . . . p r o p r ie  e t  
n a tu r a lit e r . E t s ic  d ic itu r  c a e lu m  c o r p u s a liq u o d  s u b lim e , e t  
lu m in o s u m  a c tu  v e l p o te n t ia , e t  in c o r r u p t ib ile  p e r  n a tu r a m . . .

(S .T ., I , q . 6 8 , a .  4 ,  c . , in  m e d io ) .

. . .  th e  w o r d  " h e a v e n "  is  s o m e t im e s  u s e d  in  th e  S c r ip tu r e s  . . . 
p r o p e r ly  a n d  n a tu r a lly . A n d  in  th is  w a y  h e a v e n  is  s a id  to  b e  
s o m e b o d y h ig h u p , a n d l ig h t -g iv in g e ith e r a c tu a lly o r  
p o te n t ia l ly , a n d  in c o r r u p t ib le  b y  n a tu r e  . . .

T h e s e  a r e  th e  th r e e  b a s ic  c h a r a c te r is t ic s . 1 ) E a c h  is  a  c o r p u s  s u b lim e ,  i .e ., 

a  b o d y  w h ic h  is  u p  h ig h , a w a y  f r o m  o u r  E a r th , o r  h a v in g  a  h ig h  lo c a t io n  ( . . .  

h a b e n s  s itu m  a ltu m  . . . ,  a s  A q u in a s  p u ts  i t  in In II Sent., d . 1 4 , a . 4 , a d  4 ) . 

2 ) E a c h  is  lu m in o su m , i .e . , l ig h t -g iv in g , e ith e r  a c tu a lly  o r  p o te n t ia l ly ; th a t  is ,
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i t is  c a p a b le  e ith e r  o f  e m it t in g  (o r  r e f le c t in g )  l ig h t , o r  o f b e in g i llu m in a te d .  

3 ) E a c h  is  in c o r r u p t ib ile  p e r  n a tu r a m , in c o r r u p t ib le  b y  n a tu r e , b e c a u s e  i t is  

n o t  c o m p o s e d  o u t  o f  th e  fo u r  e le m e n ts , th e  c o n tr a r ie t ie s  o f  w h ic h  a r e  a  s o u r c e  

o f c o r r u p tib i l i ty ; a n d b e c a u s e i t d o e s n o t in c lu d e p r im e m a tte r a s a n  

in g r e d ie n t o f  w h a t  i t  is .

T h e ir  in c o r r u p tib i li ty , a s  A q u in a s  s e e s  i t  fo l lo w in g  A r is to t le , is  c o n n e c te d  

w ith  th e ir  c ir c u la r  m o t io n .

. . .  c u m  . . .  c o r p u s  c a e le s te  h a b e t  n a tu r a le m  m o tu m  d iv e r s u m  a  
n a tu r a li m o tu  e le m e n to r u m ,  s e q u itu r  q u o d  e iu s  n a tu r a  s it  a lia  a  
n a tu r a  q u a tu o r  e le m e n to r u m . E t  s ic u t  m o tu s  c ir c u la r is , q u i e s t  
p r o p r iu s c o r p o r is c a e le s t is , c a r e t c o n tr a r ie ta te , m o tu s a u te m  
e le m e n to r u m  s u n t  in v ic e m  c o n tr a r i i, u t q u i e s t  s u r s u m  e i q u i 
e s t  d e o r s u m ;  i ta  c o r p u s  c a e le s te  e s t  a b sq u e  c o n tr a r ie ta te ,  c o r p o r a  
v e r o  e le m e n ta r ia  s u n t c u m  c o n tr a r ie ta te . E t q u ia  c o r r u p t io  e t  
g e n e r a t io  s u n t e x  c o n tr a r i is , s e q u itu r q u o d  s e c u n d u m  s u a m  
n a tu r a m  c o r p u s c a e le s te  s it in c o r r u p t ib ile , e le m e n ta  v e r o  s u n t 
c o r r u p t ib il ia . (S .T ., I , q . 6 6 , a .  2 , c . ,  c ir c a  p r in e .) .4 0

4 0  F o r  a n  e x te n d e d  a n d  d e ta ile d  v e rs io n  o f  th is  a rg u m e n ta t io n , s e e ht 1 De Carlo el Mundo, 

led. 4, nn. 9 -1 8 ; a ls o  le c t. 6 . In  A r is to t le , s e e De Caelo, B k . I , c h . 2 ,2 6 9  a  1 8  -  b  1 7 ; c h . 3 , 

2 7 0 a l2 -2 2 .

. . . s in c e  . . .  a  h e a v e n ly  b o d y  h a s  a  n a tu r a l m o t io n  w h ic h  is  
d iv e r s e  f r o m  th e  n a tu r a l m o t io n  o f  th e  e le m e n ts , i t  fo llo w s  th a t  
i t s  n a tu r e  is  o th e r  th a n  th e  n a tu r e  o f  th e  fo u r  e le m e n ts . A n d  
ju s t  a s  c ir c u la r  m o tio n ,  w h ic h  is  p r o p e r  to  a  h e a v e n ly  b o d y ,  la c k s  
c o n tr a r ie ty , w h e r e a s  th e  m o t io n s  o f  th e  e le m e n ts  a r e  c o n tr a r y  to  
o n e a n o th e r , u p w a r d  m o t io n  b e in g  c o n tr a r y to d o w n w a r d  
m o t io n ; s o  to o  th e  h e a v e n ly  b o d y  i t s e lf  is  w ith o u t  c o n tr a r ie ty , 
w h e r e a s th e e le m e n ts  th e m s e lv e s a r e  w ith  c o n tr a r ie ty . A n d  
s in c e c o r r u p t io n  a n d  g e n e r a t io n  a r e  f r o m  c o n tr a r ie s , i t fo l lo w s  
th a t a  h e a v e n ly  b o d y  is  a c c o r d in g  to  i t s  n a tu r e  in c o r r u p tib le ,  
w h e r e a s  th e  e le m e n ts  a r e  b y  th e ir  n a tu r e s  c o r r u p tib le .
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W ith o u t r e f le c t in g  o n  w h a t is  u n a c c e p ta b le  a b o u t th is  a r g u m e n t fo r  th e  

c le a r ly  fa ls e  c la im  th a t  th e  h e a v e n ly  b o d ie s  a r e  in c o r r u p t ib le , i t  is  in te r e s t in g  

to  n o t ic e  th a t A q u in a s h im s e lf ( in  th e  b r ie f p a s sa g e  im m e d ia te ly  b e lo w )  

n o t ic e d  a  v e r y  in te r e s t in g  fa c t , i .e . , th a t P la to  a n d  a ll p h ilo s o p h e r s  b e fo r e  

A r is to t le  f e lt (a  s o u n d  f e e l in g , in d e e d , o n e  w a n ts  to  a d d )  th a t  a ll b o d ie s  in  th e  

p h y s ic a l u n iv e r s e a r e o f th e  n a tu r e o f th e fo u r e le m e n ts , i .e . , th a t a n y  

p h y s ic a l b o d y  is  e ith e r  o n e  o f  th e  fo u r  e le m e n ts  o r  c o m p o se d  o u t o f  s o m e  

c o m b in a t io n  o f  th e m ; a n d  th a t , th e r e fo r e , a ll p h y s ic a l b o d ie s , t e r r e s tr ia l a n d  

h e a v e n ly , s h a r e  in  a  m a tte r  o f  th e  s a m e  n a tu r e .

. . .  P la to  . . .  e t  o m n e s  p h ilo so p h i a n te  A r is to te le m  p o s u e r u n t  
o m n ia  c o r p o r a  e s se  d e  n a tu r a  q u a tu o r  e le m e n to r u m . U n d e  c u m  
q u a tu o r e le m e n ta  c o m m u n ic e n t in  u n a  m a te r ia , u t m u tu a  
g e n e r a tio  e t  c o r r u p t io  in  e is  o s te n d it;  p e r  c o n s e q u e n s  s e q u e b a tu r  
q u o d  o m n iu m  c o r p o r u m  [ e t t e r r e s tr iu m  e t c a e le s t iu m ] s it  
m a te r ia  u n a . Q u o d  a u te m  q u a e d a m  c o r p o r a  s in t  in c o r r u p tib i lia ,  
P la to  a d s c r ib e b a t  n o n  c o n d it io n i  m a te r ia e , s e d  v o lu n ta t i a r t if ic is ,  
s c i l ic e t D e i, q u e m  in tr o d u c it c o r p o r ib u s d ic e n te m : Natura 
vestra estis dissolubilia, voluntate autem mea indissolubilia, 
quia voluntas mea maior est nexu vestro. (S.T., I , q . 6 6 , a . 2 , 
c . , in  p r in e ) .4 1

4 1  S e e  a ls o S .T . , I , q . 5 0 , a . 5 , a d  2 : . ..  P la to . ..  e x is t im a b a t [c o rp o ra  c a e le s t ia ] e s s e  e x  

e le m e n tis  c o m p o s ita , e t id e o  s e c u n d u m  s u a m  n a tu ra m  d is s o lu b ilia , s e d  v o lu n ta te  d iv in a  

s e m p e r c o n s e rv a n tu r  in  e s s e . — E ls e w h e re , h a v in g  o b s e rv e d  th a t th e  f irm a m e n t ~  i .e ., 

th e  " v a u lt o r  a rc h  o f th e  s k y ," w h ic h  is  to  s a y , th e  h e a v e n — w h ic h  th e  S c rip tu re s  s a y  

w « is  m a d e  o n  th e  s e c o n d  d a y , c a n  b e  u n d e rs to o d  in  tw o  w a y s , e ith e r 1 ) a s  th e  s ta r ry  h e a v e n , 

o r 2 ) a s  th e  c o n s id e ra b ly  lo w e r  a rc h  o f th e  s k y  w h ic h  is  th a t p a rt o f  a ir  in  w h ic h  c lo u d s  a re  

c o n d e n s e d ; A q u in a s  c a re fu lly  p o in ts  o u t h o w  P la to  a n d  E m p e d o c le s  d if fe re d  in  th e ir  

re s p e c tiv e  v ie w s  o n  th e  n a tu re  o f th e  s ta rry  h e a v e n , i .e ., o f th e  " f irm a m e n tu m  in  q u o  s u n t 

s id e ra ," o r " f irm a m e n tu m  i l lu d  in  q u o  f ix a e  s u n t s te lla e ." A q u in a s  w rite s : . ..  Q u id a m  . ..  

d ix e ru n t f irm a m e n tu m  i l lu d  ]s c . in  q u o  s u n t s id e ra ] e s s e  e x  e le m e n tis  c o m p o s itu m . E t h a e c  

fu it o p in io  E m p e d o c le s , q u i ta m e n  d ix it id e o  i l lu d  c o rp u s  in d is s o lu b ile  e s t , q u ia  in  e iu s  

c o m p o s it io n e  lis  n o n  e ra t, s e d  a m ic itia  ta n tu m . A lii v e ro  d ix e ru n t f irm a m e n tu m  e s s e  d e  

n a tu ra  q u a tu o r e le m e n to ru m , n o n  q u a s i e x  e le m e n tis  c o m p o s itu m , s e d  q u a s i e le m e n tu m  

s im p le x . E t h a e c  fu it o p in io  P la to n is , q u i p o s u it c o rp u s  c a e le s te  e s s e e le m e n tu m  ig n is . 

(S .T ., I , q . 6 8 , a . 1 , c , c irc a  p rin e ,) .
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. . .  P la to  . . . a n d  a ll p h ilo s o p h e r s  b e fo r e  A r is to t le  h e ld  th a t  a ll 
b o d ie s  a r e  o f  th e  n a tu r e  o f  th e  fo u r  e le m e n ts . W h e n c e ,  s in c e  th e  
fo u r  e le m e n ts  s h a r e  a  c o m m o n  m a tte r , a s  th e  m u tu a l g e n e r a t io n  
a n d  c o r r u p t io n  a m o n g  th e m  s h o w s; i t fo llo w s th e r e fo r e  th a t  
th e r e is b u t o n e m a tte r  fo r  a ll b o d ie s { b o th  t e r r e s tr ia l a n d  
h e a v e n ly ] . T h a t  s o m e  b o d ie s  a r e  in c o r r u p t ib le , P la to  a t tr ib u te d  
n o t to  th e  c o n d it io n  o f  m a tte r , b u t  to  th e  w ill o f th e  a r t if ic e r , 
n a m e ly  G o d , W h o m  h e  b r o u g h t  in  a s  s a y in g  to  th e  h e a v e n ly  
b o d ie s : B y  your nature itself you are dissolvable, but by my will 
undissolvable, because my will is greater than what holds you 
together

T h e  c a u s a l ity  o f  th e  h e a v e n s  a n d  o f  th e  h e a v e n ly  b o d ie s

. . . p r in c ip ia a c t iv a in  is t is in fe r io r ib u s c o r p o r ib u s n o n  
in v e n iu n tu r n is i q u a lita te s a c t iv a e  e le m e n to r u m , q u a e  s u n t  
c a lid u m  e t f r ig id u m  e t  h u iu s m o d i . . . S e d  . . .  h u iu s m o d i 
accidentia s e  h a b e n t s ic u t m a te r ia le s  d is p o s it io n e s  a d  fo r m a s  
substantiales n a tu r a liu m  c o r p o r u m . M a te r ia a u te m  n o n  
s u ff ic it a d  a g e n d u m . E t id e o  o p o r te t s u p e r  h a s m a te r ia le s  
d is p o s it io n e s  p o n e r e  a liq u o d  p r in c ip iu m  a c t iv u m  . . . q u o d  p e r  
s u i p r a e s e n t ia m  e t a b s e n t ia m  c a u s e t . . . g e n e r a t io n e m  e t  
c o r r u p t io n e m  in fe r io r u m  c o r p o r u m . E t h u iu s m o d i s u n t  
c o r p o r a  c a e le s t ia . E t  id e o  q u id q u id  in  is t is  in fe r io r ib u s  g e n e r a t , 
m o v e t a d s p e c ie m  s ic u t in s tr u m e n tu m  c a e le s t is c o r p o r is ; 
s e c u n d u m  q u o d  d ic itu r in  II Physic, q u o d  homo generat 
hominem, et sol. (S.T., 1, q . 1 1 5 , a .  3 , a d  2 ) .

. . . th e r e  a r e  n o  a c t iv e  p r in c ip le s fo u n d  in  b o d ie s  h e r e  b e lo w  
e x c e p t th e  a c t iv e  q u a lit ie s  o f  th e  e le m e n ts , w h ic h  a r e  h o t a n d  
c o ld  a n d  th e  l ik e  . . . B u t  accidents o f  th is  s o r t  a r e  b u t  m a te r ia l 
d is p o s it io n s  fo r  th e  substantial fo r m s  o f  n a tu r a l b o d ie s . A n d  
m a tte r  is  n o t  e n o u g h  to  d o  th e  w o r k  o f  a n  a g e n t  c a u se . T h is  is  
w h y i t is n e c e s sa r y th a t th e r e b e a b o v e th e s e m a te r ia l 
d is p o s it io n s  s o m e  a c t iv e  p r in c ip le  . . .  w h ic h  b y  i t s  p r e s e n c e  a n d  
i ts  a b s e n c e  c a u s e s  . . . th e  g e n e r a tio n  a n d  c o r r u p t io n  o f  b o d ie s  
h e r e  b e lo w . T h e  h e a v e n ly  b o d ie s  a r e  a c t iv e  p r in c ip le s o f  th is  
k in d . A n d  s o , w h a te v e r  g e n e r a te s h e r e  b e lo w , c a u s in g  th e  
m o tio n  w h ic h  p r o d u c e s  a  [ s u b s ta n t ia l] s p e c ie s , d o e s  th is  a s  a n  
in s tr u m e n t o f  a  h e a v e n ly  b o d y . A n d  th is  is  w h y  i t  is  s a id  in  B k . 
1 1  o f  th e  Physics th a t  man, and the sun, generates man.
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T h e  fo u r  t e r r e s tr ia l e le m e n ts  a n d  th e ir  p r o p e r  q u a lit ie s  a r e  n o t  e n o u g h , o f  

th e m s e lv e s , to  e x p la in , a s a g e n t c a u s e s , th e g e n e r a t io n  a n d  c o r r u p t io n  o f 

t e r r e s tr ia l b o d ie s , n e ith e r th e t r a n s fo r m a t io n s o f th e e le m e n ts in to o n e  

a n o th e r , n o r th e  e n te r in g  o f th e  e le m e n ts in to  th e c o m p o s it io n  o f m ix e d  

b o d ie s . T h e r e  is  n e e d  fo r  a d d it io n a l  a g e n t  c a u s e s , a n d  o f  s u f f ic ie n t  p o w e r , to  

d o  th is  w o r k , n a m e ly  th e  h e a v e n s  a n d  th e  h e a v e n ly  b o d ie s , w ith o u t w h o s e  

l ig h t 4 2 t e r r e s tr ia l a g e n ts  c o u ld  n o t fu n c t io n  a s  a g e n ts a t a ll . I n d e e d , th e se  

t e r r e s tr ia l a g e n ts  c o u ld  n o t e v e n  r e m a in  in  e x is te n c e  w ith o u t th e  c o n s e r v in g  

c a u s a l ity , th r o u g h  l ig h t (a n d  h e a t ) , o f th e  h e a v e n s  a n d  th e  h e a v e n ly  b o d ie s . 

M o r e o v e r , th e y  a r e  b u t  p a r tic u la r  in s tr u m e n ta l a g e n ts  o f  th e  h e a v e n s  a n d  th e  

h e a v e n ly  b o d ie s , w h ic h  fu n c t io n  a s  u n iv e r s a l a g e n ts . T h is  is  w h y  A r is to t le  

s a y s  th a t  th o u g h  m a n  g e n e r a te s  m a n , s in c e  in  n a tu r e  l ik e  g e n e r a te s  l ik e , i t  is  

m a n  a s  in s tr u m e n t  o f  th e  s u n  —  h o m o  g e n e r a t  h o m in e m , e t  s o l. T h e  s u n ,  a s  

u n iv e r s a l c a u s e , g e n e r a te s  m a n , b u t  th r o u g h  m a n  a s  p a r t ic u la r  c a u s e . I n  th is  

s a m e  s e n s e , th e  s u n  g e n e r a te s  d o g  th r o u g h  d o g , a n d  t r e e  th r o u g h  t r e e . I t is  

o n ly  l i f e  fo r m s  o f  th e  lo w e s t  s o r t , th o s e —  e x e m p lif ie s  A q u in a s  (a n d  w r o n g ly )  

—  w h ic h  c o m e  to  b e  th r o u g h  p u tr e fa c t io n ,4 3  (p e r h a p s  m a g g o ts , to  s u g g e s t  a n  

4 2  . ..  s ic u t c a lo r  e s t q u a lita s  a c t iv a  c o n s e q u e n s  fo rm a m  s u b s ta n tia le m  ig n is , ita  lu x  e s t

q u a lita s  a c t iv a  c o n s e q u e n s fo rm a m  s u b s ta n tia le m  s o lis , v e l c u iu s c u m q u e  a lte r iu s  c o rp o r is  a  

s e  lu c e n tis , s i a liq u o d  ta le  e s t. .. (S .T ., 1 , q . 6 7 , a . 3 , c ., in  f in e ) . . ..  lu x  c a e le s t iu m  

c o rp o ru m  c a u s a t fo rm a s  s u b s ta n tia le s  in  is t is  in fe r io r ib u s . .. (Ibid., o b j. 3 ) . . ..  s ic u t  c a lo r

a g it a d fo rm a m  ig n is  q u a s i in s tru m e n ta lite r in  v irtu te  fo rm a e  s u b s ta n tia lis  ( ig n is ), ita  

lu m e n  a g it q u a s i in s tru m e n ta lite r  in  v ir tu te  c o rp o ru m  c a e le s t iu m  a d  p ro d u c e n d a s fo rm a s  

s u b s ta n tia le s  ( in  is t is  in fe r io r ib u s ]. .. (Ibid., a d  3 ).

4 3  . ..  a d  g e n e ra tio n e m  a n im a liu m  im p e rfe c to ru m  (s ic u t  p a te t in  a n im a lib u s  g e n e ra t is  p e r  

p u tre fa c t io n e m ) s u ff ic it a g e n s  u n iv e rs a le , q u o d  e s t v irtu s  c a e le s tis , c u i a s s im ila n tu r (h a e c  

a n im a lia ) n o n  s e c u n d u m  s p e c ie m , s e d  s e c u n d u m  a n a lo g ia m  q u a n d a m  . .. A d  g e n e ra tio n e m  

v e ro  a n im a liu m  p e r fe c to ru m  n o n  s u ff ic it a g e n s  u n iv e rs a le , s e d  re q u iritu r  a g e n s  p ro p riu m , 

q u o d  e s t g e n e ra n s  u n iv o c u m . .. (S.T., I q . 4 5 , a . 1 , o b j, 3 a n d  a d  3 ) . — O b s e rv a t io n ,  w e  

c a n  p o in t o u t in  o u r d a y , c o n firm s  th e fa c t th a t th e lo w ly  l ife  fo rm s s a id  b y  th o s e  in  

A q u in a s ' d a y  to  b e  " g e n e ra te d  f ro m  p u tre fa c tio n "  h a v e  a n d  n e e d  a g e n e ra n s  u n iv o c u m . 

In d e e d , a ll l ife  fo rm s , a s  w e  k n o w  to d a y , h a v e  a n d  n e e d  a  g e n e ra n s  u n iv o c u m . A n d , o n e  

s u s p e c ts , if  A q u in a s  k n e w  a b o u t  w h a t h e  to o k  to  b e  th e  e le m e n ts ,  w h a t  w e  to d a y  k n o w  a b o u t  

w h a t w e  ta k e  to  b e  th e  e le m e n ts , h e  w o u ld  a ls o  h a v e  s a id  th a t ig n is  g e n e ra t ig n e m , e t s o l, 

a n d  th a t a e r  g e n e ra t a e re m , e t s o l, a n d  s im ila r ly  fo r th e  o th e r  e le m e n ts , w a te r  a n d  e a r th . 

T h a t is , h e  w o u ld  h a v e  s e e n  th a t in  a n y  g e n e ra t io n , w h e th e r  o f  liv in g  th in g s  o r  n o n -liv in g
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e x a m p le , i .e . , th e  le g le s s  la r v a e  o f  th e  h o u s e f ly )  w h ic h  a r e  p r o d u c e d  d ir e c t ly  

b y  th e  s u n , i .e . , w ith o u t  th e  in te r v e n in g  p a r t ic u la r  in s tr u m e n ta l c a u s a lity  o f  

s o m e  t e r r e s tr ia l a g e n t .

A p p ly in g  th e  im m e d ia te ly  p r e c e d in g  (p p . 2 0 5 -2 0 7 ) to  th e  th r e e  w o r k s  o f  

th e in it ia l s ix -d a y  p r o d u c t io n  o f c o r p o r e a l c r e a tu r e s , i .e . , to th e o p u s  

c r e a t io n is , th e  o p u s d is t in c t io n is , a n d  th e  o p u s o r n a tu s , o n e  c a n  s e e  in  

A q u in a s*  th in k in g  a k in d  o f p r im it iv e  a n d  im p lic it v e r s io n  o f a p h y s ic a l 

u n iv e r s e w h ic h h a s b a n g e d o u t o f , e x p a n d e d o u t o f , a n in it ia lly  

in f in it e s im a lly m in isc u le o n e , c o u p le d w ith a s im ila r ly p r im it iv e a n d  

im p lic it  v e r s io n  o f  th e  e v o lu t io n  o f  l i fe  o n  th e  p la n e t  E a r th . A  b a r e  o u t lin e  o f  

th is e x p a n s io n  o f th e  u n iv e r s e , a n d  o f th is  e v o lu t io n  o f l i f e , w a s  p r e s e n te d  

a b o v e  o n  p p . 1 9 5 -1 9 9 . S o m e  d e ta i ls  c a n  b e  a d d e d  a t th is  p o in t , a s  a  k in d  o l 

c o m m e n ta r y  (o v e r  p p . 2 0 7 -2 2 7 ) o n  th e  tw o  p a s sa g e s  w h ic h  fo l lo w :

. . .  a d  opus creationis p e r t in e t  p r o d u c e r e  ip sa m  e le m e n to r u m  
s u b s ta n tia m ; a d  opus distinctionis et ornatus p e r t in e t fo r m a r e  
a liq u a  e x  p r a e e x is te n t ib u s  e le m e n tis  . . . (S .T ., I , q . 6 8 , a . 1 , c . , 
in  m e d io ) .

. . .  i t  b e lo n g s  to  th e  work of creation to  p r o d u c e  th e  s u b s ta n c e  o f  
th e  e le m e n ts , w h e r e a s  i t  b e lo n g s  to  th e  work of distinction a n d  
of adornment to  fo r m  c e r ta in  o th e r  th in g s  o u t o f th e  a lr e a d y  
e x is t in g  e le m e n ts . . .

S ic u t . .  . s u p r a  d ic tu m  e s t , d e  t r ib u s  [ in  S c r ip tu r is )  f it  m e n tio  in 
creatione, s c il ic e t  d e  c a e lo  e t  a q u a  e t t e r r a . E t h a e c  t r ia  e t ia m  
fo r m a n tu r  p e r  o p u s d is t in c t io n is t r ib u s d ie b u s : p r im o  d ie , 
c a e lu m ; s e c u n d o  d ie  d is t in g u u n tu r  a q u a e ; t e r io  d ie  f it  d is t in c tio  
in  t e r r a , m a r is  e t  a r id a e . E t  s im il it e r  in  o p e r e  o r n a tu s , p r im o  d ie , 
q u i e s t q u a r tu s , p r o d u c u n tu r lu m in a r ia , q u a e m o v e n tu r  in  
c a e lo , a d  o r n a tu m  ip s iu s . S e c u n d o  d ie , q u i e s t  q u in tu s , a v e s  e t  
p is c e s , a d  o r n a tu m  m e d ii e le m e n ti , q u ia  h a b e n t  m o tu m  in  a e r e

th in g s , th e re  is  re q u ire d  a n  a g e n s  u n iv o c u m  o f  a n  a p p ro p ria te  s o r t in  a d d it io n  to  a n  a g c n s  

u n iv e rs a le . H o w  e ls e  c o u ld  th e  f in a l e ffe c t  c o m e  to  b e  o f  th e  p a r tic u la r  s o rt th a t it is ?  
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e t  a q u a , q u a e  p r o  u n o  a c c ip iu n tu r . T e r t io  d ie , q u i e s t  s e x tu s , 
p r o d u c u n tu r  a n im a lia  q u a e  h a b e n t  m o tu m  in  t e r r a , a d  o r n a tu m  
ip s iu s . (S .T ., I , q . 7 0 , a .  1 , c .) .

A s . . . w a s  s a id  a b o v e , th r e e  th in g s w e r e  m e n t io n e d  [ in  th e  
S c r ip tu r e s ] in  th e  work of creation, n a m e ly  h e a v e n  a n d  w a te r  
a n d  e a r th . A n d  th e s e  s a m e  th r e e  th in g s  w e r e  g iv e n  s o m e  fo r m  
d u r in g  th e  th r e e  d a y s  o f  th e  work of distinction. O n  th e  f ir s t  
d a y , h e a v e n  w a s g iv e n  s o m e  fo r m . O n  th e  s e c o n d  d a y , th e  
w a te r s  w e r e  d is t in g u is h e d . O n  th e  th ir d  d a y , a  d is t in c t io n  w a s  
m a d e  o n  e a r th , o f  s e a  f r o m  d r y  la n d . A n d  s im ila r ly ,  in  th e  work 
of adornment. O n  th e  f ir s t d a y  o f  a d o r n m e n t, w h ic h  is th e  
fo u r th  f r o m  th e  b e g in n in g ,  th e  l ig h t -g iv in g  b o d ie s  w h ic h  a r e  in  
m o t io n  in  h e a v e n , fo r  i t s a d o r n m e n t , w e r e  p r o d u c e d . O n  th e  
s e c o n d  d a y , w h ic h  is  th e  f i f th ,  b ir d s  a n d  f ish e s  w e r e  p r o d u c e d  to  
a d o m  th e  m id d le  e le m e n t , b e c a u se  th e y  m o v e  a b o u t  in  a ir  a n d  
w a te r , w h ic h  a r e  ta k e n  h e r e  a s o n e  th in g . O n  th e  th ir d  d a y , 
w h ic h  is  th e  s ix th , w e  s e e  p r o d u c e d , fo r  th e  a d o r n m e n t o f  th e  
e a r th , th e  a n im a ls  w h ic h  m o v e  a b o u t  u p o n  i t .

T h r e e  th in g s , n o te  th e  S c r ip tu r e s , w e r e  b r o u g h t  in to  b e in g  a s  p e r ta in in g  

to  th e  o p u s  c r e a t io n is , n a m e ly  h e a v e n  a n d  w a te r  a n d  e a r th . W a te r  a n d  e a r th , 

ta k e n  to g e th e r , a r e  b e in g  c o n tr a s te d  w ith  h e a v e n , a n d  th u s  q u ite  o b v io u s ly  

in c lu d e  in  s o m e  w a y  a ll t e r r e s tr ia l b o d ie s , m ix e d  b o d ie s  a s  w e ll a s  e le m e n ts . 

A n d  s o , s in c e  " it  b e lo n g s  to  th e  w o r k  o f  c r e a t io n  to  p r o d u c e  th e  s u b s ta n c e  o f  

th e  e le m e n ts ,"  o n e  c a n  c o n c lu d e  th a t a ll m ix e d  b o d ie s w e r e  in  s o m e  w a y  

th e r e  in  th e  s u b s ta n c e  o f  th e  fo u r  e le m e n ts ,  w h e n  th e s e  e le m e n ts  f ir s t  b e g a n  

to  e x is t .

W ith  h e a v e n  a n d  th e  fo u r  e le m e n ts ,  e f fe c t s  o f  th e  o p u s  c r e a tio n is ,  a lr e a d y  

in  e x is te n c e  o n  th e  f ir s t d a y , th e  o p u s d is t in c t io n is  w a s  b e g u n , a n d  o n  th a t 

.s a m e  f ir s t  d a y  —  c o n t in u in g  o n  th e  s e c o n d  a n d  th ir d  d a y s , a n d  fo l lo w e d  b y  

th e  o p u s o m a tu s o n  d a y s  fo u r  th r o u g h  s ix . — " O n  th e  f ir s t d a y ,"  w r ite s
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A q u in a s (a b o v e , p . 1 9 4 ) , " h e a v e n  w a s  g iv e n  s o m e  fo r m ." T h is tu r n s  o u t to  

m e a n , a s  A q u in a s  n o te s , th a t  h e a v e n  w a s  g iv e n  l ig h t  ( lu x , lu m e n ) , a n d  th is  

l ig h t w a s  th e  s u n 's  l ig h t . B u t , a d d s  A q u in a s , th is  l ig h t  w a s  n o t th e n  y e t  fu lly  

fo r m e d -  s e d  a d h u c  in fo r m is . T h a t  is , th e  s u n  i ts e lf , th e  s u b s ta n c e  o f  th e  

s u n , w a s th e r e ; a n d  i t h a d  s o m e  s o r t o f g e n e r a l l ig h t-e m it t in g  p o w e r - - 

v ir tu te m  i llu m in a t iv a m  in  c o m m u n i, e x p la in s  A q u in a s , b u t  n o t y e t  a  fu l ly  

fo r m e d l ig h t -e m it t in g p o w e r , n o t y e t o f th e  s p e c ia l a n d  d e te r m in a te  s o r t  

r e q u ir e d  fo r  p r o d u c in g  p a r t ic u la r  e f fe c t s , w h ic h  i t a c q u ir e d  o n ly  la te r  o n -  

p o s tm o d u m  d a ta  e s t  e i .4 4 A q u in a s  w r ite s :

W ith o u t s ta tin g  e x a c tly  w h a t th e s e  s p e c ia l a n d  d e te rm in a te  p o w e rs  a re , a n d  w h a t 

th e s e  p a r t ic u la r e ffe c ts  a re , A q u in a s  w rite s : . ..  s i. .. lu x  p r im o  d ie  fa c ta  in te llig itu r lu x  

c o rp o ra lis  [ fo r  s o m e , l ik e  A u g u s tin e , s u g g e s te d  th a t th is  l ig h t m ig h t b e  a  s p ir itu a l l ig h t) , 

o p o rte t  d ic e re  q u o d  lu x  p rim o  d ie  fu it  p ro d u c ta  s e c u n d u m  c o m m u n e m  lu c is  n a tu ra m ;  q u a r to  

a u te m  d ie  a ttr ib u ta  e s t lu m in a rib u s  d e te rm in a ta  v ir tu s  a d  d e te rm in a to s  e ffe c tu s ;  s e c u n d u m  

q u o d  v id e m u s  a lio s  e ffe c tu s  h a b e re  ra d iu m  s o lis , e t a lio s  ra d iu m  lu n a e , e t s ic  d e  a liis  . ..  

(S .T ., I , q . 7 0 , a . 1 , a d  2 ) . — B u t, A q u in a s  d o e s  n o t s a y  e x a c t ly  w h a t th e  e ffe c ts  o f th e  

ra y s  o f  th e  s u n  a re  (d a y  l ig h t , w a rm th , s u n  ta n ? ) a s  d iffe re n t f ro m  th e  e ffe c ts  o f  th e  ra y s  o f  

th e  m o o n  (n ig h t l ig h t , c o o ln e s s , a  m a n  a n d  a  w o m a n  fa llin g  in  lo v e ? ).

4 5  T h is  l ig h t w a s , n o  d o u b t, in  s o m e  w a y  th e  l ig h t o f  o th e r  lig h t-g iv in g  b o d ie s  a s  w e ll, 

w h ic h , l ik e  th e  s u n , w e re  a lre a d y  th e re . T h a t is , th e  s u b s ta n c e  o f th e s e  o th e r l ig h t-g iv in g  

b o d ie s  w a s  th e re , a n d  th e y  h a d  s o m e  s o rt  o f  l ig h t-e m itt in g  p o w e r, b u t  n o t  y e t  fo r  p ro d u c in g  

p a rt ic u la r e ffe c ts .

. . .  i lla  lu x  fu it  s o l is ,  s e d  a d h u c  in fo r m is , q u a n tu m  a d  h o c  q u o d  
ia m  e r a t s u b s ta n t ia  s o l is , e t h a b e b a t v ir tu te m  i l lu m in a t iv a m  
in  c o m m u n i; s e d  p o s tm o d u m  d a ta  e s t  e i  s p e c ia l is  e t  d e te r m in a ta  
v ir tu s  a d  p a r t ic u la r e s  e f fe c tu s . E t  s e c u n d u m  h o c , in  p r o d u c t io n e  
h u iu s  lu c is , d is t in c ta  e s t  lu x  a  t e n e b r is . . .  (S .T ., I , q . 6 7 , a .  4 ,

a d  2 ) .

. . .  th a t  l ig h t ( i.e . ,  th e  l ig h t  g iv e n  to  h e a v e n  o n  th e  f ir s t  d a y ]  w a s  
th e l ig h t o f th e s u n ,4 5 b u t n o t th e n  fu lly  fo r m e d , i .e . , th e  
substance of th e  s u n  w a s  a lr e a d y  th e r e , a n d  i t  h a d  i llu m in a t in g  
p o w e r  o f  a  common s o r t ; b u t  i t  w a s  only afterwards th a t th e  
s p e c ia l a n d  d e te r m in a te  p o w e r  to  p r o d u c e  particular e f fe c t s  w a s  
g iv e n  to  i t . A n d  a c c o r d in g  to  th is , in  th e  p r o d u c tio n  of th is  
l ig h t , l ig h t  w a s  d is t in g u is h e d  f r o m  d a r k n e s s . . .
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" O n  th e  s e c o n d  d a y "  o f  th e  s ix  (w h ic h  w a s  a lso  th e  s e c o n d  d a y  o f  th e  

o p u s  d is t in c t io n is ) , w r ite s  A q u in a s (a b o v e , p . 1 9 4 ) , w a te r  w a s  g iv e n  s o m e  

fo r m , i .e . , " th e w a te r s w e r e d is t in g u is h e d ;" th o s e w h ic h  a r e a b o v e th e  

f ir m a m e n t ( th e  f ir m a m e n t is  s o m e  in te r m e d ia te p a r t  o f  th e  w h o le  h e a v e n )  

w e r e  d iv id e d  f r o m  th o s e  w h ic h  a r e  b e lo w  th e  f ir m a m e n t. T h e r e  is m o r e  

th a n  o n e  w a y  to  in te r p r e t th e  n a tu r e  o f  th e  f ir m a m e n t , a s  w e ll a s  th e  n a tu r e  

o f  th e  w a te r s  b o th  a b o v e  a n d  b e lo w  th e  f ir m a m e n t , a s  A q u in a s  in d ic a te s  in  

s o m e  d e ta il in S .T ., I , q . 6 8 , a a . 1 -3 . A n d  i t w o u ld  b e  d if f ic u lt , m a y b e  

im p o s s ib le , to  c h o o se  o n e  o v e r  a n o th e r . I n  a n y  c a s e , th e  im p o r ta n t  p o in t  is  

th is , th a t th e  f ir m a m e n t i ts e lf , a  n o t y e t fu l ly  fo r m e d  t r a n sp a r e n t b o d y , 

d iv id e s  w a te r s  f r o m  o th e r  w a te r s , i .e ., th e s e  n o t y e t  fu l ly  fo r m e d  t r a n s p a r e n t 

b o d ie s f r o m  th o s e o th e r s , a ll o f w h ic h  c a n  b e d e s ig n a te d  a s " w a te r s "  

( in c lu d in g  a ir ) , i .e . , d iv id e s  th e  h ig h e r  o n e s , w h ic h  c o u ld  b e  o f o n e  n a tu r e , 

f r o m  th e  th e lo w e r  o n e s , w h ic h  c o u ld  b e o f a n o th e r  n a tu r e  ( th o u g h  b o th  

m ig h t  w e ll b e  o f  th e  s a m e  n a tu r e ) , th e  lo w e r  o n e s  b e in g  o b v io u s ly  h e a v ie r , 

a n d  th e  h ig h e r  o n e s  b e in g  l ig h te r , w h a te v e r  o th e r  c h a r a c te r is t ic s  th e y  m ig h t  

h a v e . A q u in a s  w r ite s :

S ic  ig itu r  s iv e  p e r  f ir m a m e n tu m  in te ll ig a m u s c a e lu m  in  q u o  
s u n t  s id e r a  [ s c . c a e lu m  s id e r e u m ]  s iv e  s p a t iu m  a e r is  n u b ilo s u m  
[ s c . p a r s  a e r is  in  q u a  n u b e s  c o n d e n s a n tu r ] , c o n v e n ie n te r  d ic itu r  
q u o d  f ir m a m e n tu m  d iv id it  a q u a s  a b  a q u is , s e c u n d u m  q u o d  p e r  
a q u a m  materia informis s ig n if ic a tu r ; v e l s e c u n d u m  q u o d  
omnia corpora diaphana s u b  n o m in e  a q u a r u m  in te ll ig u n tu r .  
N a m  c a e lu m  s id e r e u m  d is t in g u it  c o r p o r a  in fe r io r a  d ia p h a n a  a  
s u p e r io r ib u s . A e r  v e r o  n u b ilo s u s  d is t in g u it s u p e r io r e m  a e r is  
p a r te m , in  q u a  g e n e r a n tu r  p lu v ia e  e t  h u iu s m o d i im p r e s s io n e s , 
a b  in fe r io r i p a r te  a e r is , q u a e  a q u a e  c o n n e c t itu r , e t  s u b  n o m in e  
a q u a r u m  in te l lig itu r . (S .T ., I , q . 6 8 , a .  3 , c .z in  f in e ) .

T h u s , th e r e fo r e , w h e th e r  b y  th e  f ir m a m e n t  w e  u n d e r s ta n d  th e  
h e a v e n  in  w h ic h  th e r e a r e s ta r s [ i .e . , th e s id e r e a l o r  s ta r r y  
h e a v e n ]  o r  th e  c lo u d y  p a r t  o f  th e  a ir [ i .e . , th a t  p a r t o f  th e  a ir  in  
w h ic h  th e  c lo u d s  c o m e  to  b e  c o n d e n s e d ] , i t  is  s u ita b ly  s a id  th a t  
th e  f ir m a m e n t  d iv id e s  th e  w a te r s  f r o m  th e  w a te r s , a c c o r d in g  a s  
w a te r  is  ta k e n  to  s ig n ify  m a tte r  w h ic h  is  n o t  y e t  fu l ly  fo r m e d ;  o r  
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a c c o r d in g  a s  a ll t r a n s p a r e n t  b o d ie s  a r e  u n d e r s to o d  a s  in c lu d e d  

u n d e r  th e  n a m e  o f  w a te r s . F o r  th e  s ta r r y  h e a v e n  d is t in g u is h e s  
th e  lo w e r  t r a n s p a r e n t b o d ie s  f r o m  th e  h ig h e r  o n e s . A n d  th e  
c lo u d -b e a r in g  [p a r t  o f  th e l a ir  d is t in g u is h e s  th e  h ig h e r  p a r t  o f  th e  
a ir , in  w h ic h  r a in , a n d  o th e r  th r e a te n in g  th in g s 4 6  o f  th a t  s o r t , a r e  
g e n e r a te d , f r o m  th e  lo w e r  p a r t o f th e  a ir , w h ic h  to u c h e s t e  
w a te r s  b e lo w ,  a n d  s o  is  u n d e r s to o d  a s  in c lu d e d  u n d e r  th e  n a m e  

o f  w a te r s .

4 6  O th e r  th re a te n in g  th in g s  o f  th a t  s o rt" m ig h t  in c lu d e th u n d e r  a n d  lig h tn in g  a s  w e ll, 

l ig h tn in g  b e in g  ta k e n  b y  A q u in a s  to  b e  s o m e  fo rm  o f  f ire .

4 7  S in c e  " w a te r  a n d  e a rth "  s ig n ify  th e  fo u r  e le m e n ts , a n d  s in c e  f ire  o u g h t to  b e  m e n  

a n d  in c lu d e d  s o m e w h e re , it s e e m s  d e a r  th a t it o u g h t to  b e  in c lu d e d  u n d e r w a  e r  

th a n  u n d e r " e a rth ," b e c a u s e  o f f ire ’s n a tu ra l u p w a rd  m o tio n . T h a t is , s in c e  w  

u n d e rs to o d  to  in c lu d e  a ir , w h ic h  h a s  a  h ig h e r  n a tu ra l p la c e  th a n  w a te r , w a te r  o u g  

lo b e  u n d e rs to o d  to  in c lu d e  f ire , w h ic h  h a s  a  h ig h e r p la c e  s t ill. It  w o u ld  n o t m a e  s e  

in c lu d e  f ire  u n d e r " e a rth ," s in c e e a r th  h a s th e lo w e s t p la c e . A q u in a s  p u ts  i i e ·  · 

. . . ig n is e t a e r, q u ia  n o n  d is t in g u u n tu r  a  v u lg o , in te r p a rte s  m u n d i n o n  s u n e x p  

n o m in a ta a M o y s e , s e d c o m p u ta n tu r  c u m  m e d io , s c ilic e t a q u a , m a x im e  q u a n  t 

in fe rio re m  a e ris p a r te m . Q u a n tu m  v e ro  a d  s u p e rio re m , c o m p u ta n tu r c u m  c a e , 
A u g u s tin u s  d ic it. (S .T . , I , q . 7 4 , a . 1 , a d  2 ). - T o  p u l a n y  o f  th e  p a rts  o f  a ir  .a n d  h  

to g e th e r  w ith  h e a v e n  w o u ld  s e e m  to  b e  u n a c c e p ta b le , if  o n e  ta k e s  h e a v e n  to  b e  a  h < · y ·  

u n le s s  o n e  is  c o n s id e r in g  o n ly  lo c a t io n .

" O n  th e  th ir d  d a y ,” th e  la s t  o f  th e  o p u s d is t in c t io n is , w r ite s A q u in a s  

(a b o v e , p p . 1 9 3 -1 9 4 ) , th e  e a r th  w a s  g iv e n  s o m e  fo r m , i .e . , " a  d is t in c t io n  w a s  

m a d e  o n  e a r th , o f  s e a  f r o m  d r y  la n d ." O f th e  tw o  in te r p r e ta t io n s  n o te d  b y  

A q u in a s in  S .T ., I , q . 6 9 , a . 1 , n a m e ly  th a t  o f  A u g u s t in e , a n d  th a t  o f  o th e r  

H o ly  a u th o r s , th a t o f  th e  o th e r  H o ly  a u th o r s  s e e m s  m o r e  l ik e ly . T h e y  s u g g e s t 

a n  in te r p r e ta t io n  in  w h ic h  a  n o t fu lly  fo r m e d  m a tte r  c o m e s  f ir s t  in  t im e , a n d  

is  th e n  m o v e d  to w a r d  b e c o m in g  m o r e  fu l ly  fo r m e d . M a tte r , o f  c o u r se , d i 

n o t la c k  a ll fo r m , s in c e  th e r e  a lr e a d y  e x is te d  th e  th r e e , n a m e ly  h e a v e n  a n d  

w a te r  a n d  e a r th  (" w a te r  a n d  e a r th "  b e in g  ta k e n  to  s ig n ify  th e  fo u r  e le m e n ts ) .  

B u t th e s e  th r e e  d id  la c k  c e r ta in  a p p r o p r ia te  d is t in c t io n s  a s  w e ll a s  a  c e r ta in  

c o m p le m e n t o f b e a u ty . H e a v e n  la c k e d  b o th  th e  b e a u ty  o f l ig h t , a n d  th e  

d is t in c t io n  o f d a y  f r o m  n ig h t . W a te r  (u n d e r s to o d  to  in c lu d e  a ir  a s  w e ll , a s  

A q u in a s  s u g g e s t s ; b u t  f ir e , to o , o n e  o u g h t to  a d d ) 4 7  la c k e d  b o th  th e  b e a u ty  o f  

a n  a p p r o p r ia te  o r d e r l in e s s , a n d  th e  d is t in c t io n  o f  th e  u p p e r  w a te r s  f r o m  th e  

lo w e r  o n e s . L a s t ly , e a r th  to o  la c k e d  th e  b e a u ty  o f  a n  a p p r o p r ia te  o r d e r l in e s s , 
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a n d  th e  d is t in c t io n  o f  d r y  la n d  f r o m  th e  s e a . A n d  s o , w ith  r e s p e c t  to  th e  th ir d  

d a y , A q u in a s  w r ite s :

T e r t io . . .  d ie  fo r m a tu m  e s t u lt im u m  c o r p u s , s c i lic e t t e r r a , p e r  
h o c  q u o d  d is c o o p e r ta  e s t  a q u is ; e t  fa c ta  e s t  d is t in c tio  in  in f im o , 
q u a e d ic itu r t e r r a e e t m a r is . U n d e s a t is c o n g r u e , s ic u t  
in fo r m ita te m  t e r r a e  e x p r e s se r a t  d ic e n s  q u o d  t e r r a  e r a t  invisibilis 
v e l inanis, i ta  e iu s  fo r m a tio n e m  e x p r im it  p e r  h o c  q u o d  d ic it ,  Et 
appareat arida.48 (S .T ., I , q . 6 9 , a .  1 , c . ,  in  f in e ) .

4 8  1 1 c a n  b e  s a id , p e rh a p s , th a t it  w a s  n a tu ra l, in  th e  b e g in n in g , fo r w a te r  to  c o v e r  th e

e a r th  c o m p le te ly , ju s t a s  it  w a s  fo r  a ir  to  s u rro u n d  b o th  w a te r  a n d  e a rth  c o m p le te ly . B u t 

th e n , in  o rd e r  to  h a v e  p la n ts  a n d a n im a ls  o n  th e  e a rth , it  b e c a m e  n e c e s s a ry  fo r  s o m e  o f  th is  

c o v e rin g  o f  w a te r  to  b e  re m o v e d ; a n d  th is  to o k  p la c e , a c c o rd in g  to  s o m e  p h ilo s o p h e rs , b y  

th e  h e a tin g  a c t io n  o f  th e  s u n  e v a p o ra tin g  th e  w a te rs , th e re b y  d ry in g  s o m e  o f  th e  la n d : . ..  

p o te s t d ic i q u o d  n a tu ra le  esset q u o d  a q u a  u n d iq u e e s s e t  c irc a  te rra m , s ic u t  a e r  u n d iq u e  e s t 

c irc a  a q u a m  e t te rra m ; s e d  p ro p te r  n e c e s s ita te m  f in is , u t s c ilic e t a n im a lia  e t p la n ta e  e s s e n t 

s u p e r  te rra m , o p o rtu it  q u o d  a liq u a  p a rs  te rra e  e s s e t  d is c o o p e r ta  a q u is . Q u o d  q u id e m  a liq u i 

p h ilo s o p h i a ttr ib u u n t a c tio n i s o lis , p e r  e le v a t io n e m  v a p o ru m  d e s ic c a n tis  te r ra m . (S .T ., 1 , 

q . 6 9 , a . 1 , a d  4 ) .

O n  th e  th ir d  . . . d a y , th e  la s t  b o d y , n a m e ly  e a r th , w a s  g iv e n  
s o m e  fo r m , b y  th e  r e m o v a l o f  i t s c o v e r in g  o f w a te r . A n d  a  
d is t in c t io n  w a s  m a d e  in  th a t  lo w e s t  o f  b o d ie s , i .e . ,  th e  d is t in c t io n  
o f  d r y  la n d  a n d  s e a . W h e n c e  ju s t  a s  th e  S c r ip tu r e s  h a d  e x p r e s s e d  
s u ff ic ie n t ly  s u ita b ly  th e  incomplete formedness o f  th e  e a r th  b y  
s a y in g  th a t th e e a r th  w a s invisible a n d  empty, s o  to o  th e  
S c r ip tu r e s  e x p r e s s s u ff ic ie n t ly  s u ita b ly  th e  e a r th 's being given 
further form by s a y in g , And let the dry land appear.

O n e  c a n  s u g g e s t  a t  th is  p o in t  th a t  h e a v e n  —  b y  m e a n s  o f  th e  p o w e r  o f  th e  

l ig h t (a n d  p e r h a p s  o f  th e  a c c o m p a n y in g  h e a t , a s  w e ll) w h ic h  w a s  g iv e n  to  i t 

o n  th e  f ir s t  d a y  o f  th e  o p u s  d is t in c t io n is - b r o u g h t  a b o u t  in  s o m e  w a y , i .e . , 

s lo w ly , d e v e lo p m e n ta l ly , p r o g r e s s iv e ly  m o v in g  f r o m  in c o m p le te  fo r m e d n e s s  

to w a r d  fu l le r  a n d  fu l le r  c o m p le t io n , th e  d is t in c t io n  o f  th e  s e c o n d  d a y  ( th a t  o f 

th e  w a te r s  a b o v e  th e  f ir m a m e n t f r o m  th o s e  b e lo w  i t ) a n d  th e  d is t in c t io n  o f 

th e  th ir d  d a y ( th a t o f th e  d r y  la n d  f r o m  th e  s e a ) . T o  m a k e  th is  s u g g e s t io n  

a c c e p ta b le , o n e  w o u ld  h a v e  to  s a y  th a t th e  l ig h t  g iv e n  to  h e a v e n  o n  th e  f ir s t 

d a y  w a s  n o t  o n ly  th e  l ig h t  o f  th e  s u n , b u t  s o m e h o w  a n d  in  s o m e  n o t  y e t  fu lly  
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fo r m e d  w a y , th e  l ig h t  o f  o th e r  l ig h t-e m itt in g  b o d ie s , l ik e  th e  p la n e ts  a n d  th e  

s ta r s , a s  w e ll — a s  a lr e a d y  n o te d  a b o v e ,  o n  p . 2 0 8  in  fo o tn o te  3 8 .4 9

4 9  T h is  s u g g e s tio n  im p lie s  th a t th e  lig h t  o f  th e  s u n  a lo n e  w o u ld  n o t s u ff ic e  to  b r in g  a b o u t  

th e  d is t in c t io n s  o f  th e  s e c o n d  a n d th ird  d a y s , a n d  th a t th e s e  d is t in c t io n s m a y  h a v e  ta k e n  

a  v e ry  lo n g p e rio d  o f t im e , s o  th a t " d a y " in " f irs t d a y " a n d  in " s e c o n d  d a y " a n d in  

" th ird  d a y " m ig h t m e a n  a  p e rio d  o f t im e  c o n s id e ra b ly  lo n g e r th a n  a n  o rd in a ry  d a y  o f  

tw e n ty  fo u r  h o u rs .

O n  th e  fo u r th  d a y , w h ic h  is  th e  f ir s t  d a y  o f  th e  o p u s  o m a tu s , p o in t s  o u t  

A q u in a s (a b o v e , p . 2 0 7 ) , " th e l ig h t-g iv in g  b o d ie s w h ic h  a r e in  m o t io n  in  

h e a v e n  fo r  i t s  a d o r n m e n t , w e r e  p r o d u c e d ." I f th e  h e a v e n ly  b o d ie s  a r e  ta k e n  

to  b e  o f th e  s a m e  n a tu r e  a s  t e r r e s tr ia l b o d ie s , a s  s o m e  to o k  th e m  to  b e ; th e n  

th e y  w e r e  p r o d u c e d  b y  G o d  o u t o f th e  a lr e a d y  e x is t in g  fo u r  e le m e n ts . I f , 

h o w e v e r , th e y  a r e  ta k e n  to  b e  o f a  n a tu r e  d iff e r e n t f r o m  th a t o f t e r r e s tr ia l 

b o d ie s , a n d  s o  b y  n a tu r e  in c o r r u p t ib le , a s  o th e r s  to o k  th e m  to  b e ; th e n  th e y  

m u s t  h a v e  b e e n  p r o d u c e d  b y  G o d  o n  th e  f ir s t  d a y  a s  to  th e ir  s u b s ta n c e ,  b u t  n o t  

y e t fu lly  fo r m e d , a lo n g  w ith  th e  s u n ; s o  th a t o n  th e  fo u r th  d a y  a ll o f th e m  

w e r e g iv e n fu r th e r fo r m  b y  b e in g  g iv e n  a m o r e fu l ly  fo r m e d , a m o r e  

d e te r m in a te , l ig h t -e m itt in g  p o w e r  fo r  p r o d u c in g  p a r tic u la r  e f fe c ts , th e  s u n  fo r  

th e s e  e f fe c t s , th e  m o o n  fo r  th o s e  e f fe c ts , a n d  o th e r  h e a v e n ly  b o d ie s fo r  s t il l 

o th e r  e f fe c ts . A q u in a s  w r ite s :

. . . s e c u n d u m  . . e o s q u i p o n u n t c a e le s t ia  c o r p o r a  e x  n a tu r a  
q u a tu o r  e le m e n to r u m , n u lla  d if f ic u lta s  a c c id it , q u ia  p o te s t d ic i 
q u o d  s u n t  fo r m a ta  e x  p r a e ia c e n t i m a te r ia  . . . S e d  s e c u n d u m  
e o s q u i p o n u n t c o r p o r a c a e le s t ia  e s s e a lte r iu s n a tu r a e a b  
e le m e n t is , e t in c o r r u p t ib il ia  p e r  n a tu r a m , o p o r te t d ic e r e  q u o d  
s u b s ta n t ia  lu m in a r iu m  a  p r in c ip io  fu it c r e a ta ; s e d  p r iu s e r a t  
in fo r m is , e t  n u n c  fo r m a tu r , n o n  q u id e m  fo r m a  s u b s ta n tia l i, s e d  
p e r  c o l la t io n e m  d e te r m in a ta e  v ir tu t is . — I d e o  ta m e n  n o n  f it  
m e n tio  a  p r in c ip io  d e  e is ,  s e d  s o lu m  q u a r ta  d ie ,  u t  C h r y s o s to m u s  
d ic it , u t p e r  h o c  r e m o v e a t p o p u lu m  a b  id o lo la tr ia , o s te n d e n s  
lu m in a r ia  n o n  e s se  d e o s , e x  q u o  n e c  a  p r in c ip io  fu e r u n t . (S .T ., 
I , q .  7 1 , a . 1 , a d  1 ) .
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. . .  a c c o r d in g  to  th o s e  . . .  w h o  h o ld th e h e a v e n ly  b o d ie s to b e  
o f  th e  n a tu r e  o f  th e  fo u r  e le m e n ts ,  th e r e  is  n o  d iff ic u lty , b e c a u s e  
i t c a n  b e  s a id  th a t th e y  w e r e  fo r m e d  o u t o f a lr e a d y e x is t in g  
m a tte r  . . . B u t , a c c o r d in g  to  th o s e  w h o  h o ld  th e  h e a v e n ly  
b o d ie s to b e d if f e r e n t in k in d f r o m  th e e le m e n ts , a n d  
in c o r r u p t ib le  b y  n a tu r e ,  i t  m u st  b e  s a id  th a t  th e  s u b s ta n c e  o f  th e  
l ig h t -e m itt in g  b o d ie s  w a s  c r e a te d  a t th e  b e g in n in g , b u t  th a t  a t  
f ir s t  i t w a s  n o t  fu l ly  fo r m e d , a n d  n o w  w a s  b e in g  g iv e n  fu r th e r  
fo r m , n o t in d e e d  b y  m e a n s  o f a  s u b s ta n t ia l fo r m , b u t b y  th e  
c o n fe r r in g  o f  a  d e te r m in a te  p o w e r . — A n d  th e  r e a s o n  w h y  
th e r e  w a s  n o  m e n t io n  o f  th e m  a t  th e  b e g in n in g ,  b u t  o n ly  o n  th e  
fo u r th  d a y , a s  C h r y s o s to m  s a y s ,  w a s  to  r e m o v e  th e  p e o p le  f r o m  
id o la tr y ,  b y  s h o w in g  th a t  th e  l ig h t -e m it t in g  b o d ie s  w e r e  n o t  g o d s , 
n o t  b e in g  in  e x is te n c e  f r o m  th e  b e g in n in g .

O n  th e  f i f th  d a y , th e  s e c o n d  o f  th e  o p u s  o m a tu s , w r ite s  A q u in a s  (a b o v e , 

p . 2 0 7 ) , " b ir d s  a n d  f is h e s  w e r e  p r o d u c e d  to  a d o r n  th e  m id d le  e le m e n t , b e c a u s e  

th e y  m o v e  a b o u t in  a ir  a n d  w a te r , w h ic h  a r e  h e r e  ta k e n  a s  o n e  th in g . ’ ’ I n  

r e s p o n d in g  to  a n  o b je c t io n  to  th e  f it t in g n e s s o f th e  w a y  in  w h ic h  th e  o p u s  

o m a tu s o f  th e  s e c o n d  d a y  is  d e s c r ib e d , A q u in a s  m a k e s  s o m e  in te r e s t in g  a n d  

in s tr u c t iv e  c o m m e n ts  a b o u t  th e  e le m e n ts . T h e  o b je c t io n  is  a s  fo l lo w s :

. . . v id e tu r  q u o d  in c o n v e n ie n te r  h o c  o p u s [ s c . o p u s o m a tu s  
q u in ta e  d ie i]  d e s c r ib a tu r . I l lu d  e n im  a q u a e  p r o d u c u n t, a d  c u iu s  
p r o d u c t io n e m  s u f f ic it v ir tu s a q u a e . S e d  v ir tu s a q u a e n o n  
s u ff ic it a d p r o d u c t io n e m  o m n iu m  p is c iu m  e t a v iu m , c u m  
v id e a m u s p lu r a e o r u m g e n e r a r i e x  s e m in e . N o n  e r g o  
c o n v e n ie n te r  d ic itu r : Producant aquae reptile animae viventis, 
et volatile super terram. (S.T., I , q . 7 1 , a .  u n ., o b j.  1 ) .

. . .  i t s e e m s  th a t  th is  w o r k  [ i.e . , th e  w o r k  o f  a d o r n m e n t  o f  th e  
f if th  d a y ]  w a s  n o t  f it t in g ly  d e s c r ib e d . F o r  th e  w a te r s  p r o d u c e  th a t 
fo r  th e  p r o d u c tio n  o f  w h ic h  th e  p o w e r  o f  th e  w a te r s s u f f ic e s . 
B u t  th e  p o w e r  o f  th e  w a te r s  d o e s  n o t  s u ff ic e  fo r  th e  p r o d u c t io n  
o f a ll f is h e s  a n d  b ir d s , s in c e  w e  s e e  th a t m a n y  o f th e m  a r e  
g e n e r a te d  f r o m  s e e d . T h e r e fo r e , i t  is  n o t  f it t in g ly  s a id : Let the 
waters produce the creeping things having a living soul, and the 
things with wings to fly over the earth.
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Aquinas*  response to this objection:

. . . A v ic e n n a  p o s u it  omnia a n im a lia  [a n d , th e r e fo r e , n o t o n ly  

f is h e s a n d b ir d s ] p o s s e g e n e r a r i e x a liq u a li e le m e n to r u m  

c o m m ix t io n e  absque semine, e t ia m  p e r  v ia m  n a tu r a e .

S e d  h o c  v id e d u r  in c o n v e n ie n s , q u ia  n a tu r a  d e te r m in a t is  m e d iis  

p r o c e d it  a d  s u o s  e f fe c tu s . U n d e  i lla  q u a e  naturaliter g e n e r a n tu r  

e x  semine n o n  p o s s u n t  s in e  s e m in e g e n e r a r i.

E t id e o  d ic e n d u m  e s t a lit e r , q u o d  in naturali generatione 

a n im a liu m  [ in c lu d in g , th e r e fo r e , f is h e s  a n d  b ir d s ] , p r in c ip iu m  

activum e s t  v ir tu s  fo r m a tiv a  q u a e  e s t  in  s e m in e , in  i is  q u a e  e x  

s e m in e g e n e r a n tu r ; lo c o c u iu s v ir tu t is , in i is q u a e e x  

p u tr e fa c t io n e  g e n e r a n tu r , e s t  v ir tu s  c a e le s t is  c o r p o r is . Materiale 

a u te m  p r in c ip iu m  in  u tr o r u m q u e  a n im a liu m  g e n e r a t io n e , e s t  

a liq u o d  e le m e n tu m  v e l e le m e n ta tu m .

In prima autem rerum institutione [b y  w a y  o f  c o n tr a s t to  in 

naturali generatione, a s in th e p r e v io u s p a r a g r a p h ], fu it  

p r in c ip iu m  activum V e r b u m  D e i, q u o d  e x  m a te r ia  e le m e n ta r i 

p r o d u x it a n im a lia  vel in actu, s e c u n d u m  a lio s S a n c to s , vel 

virtute, s e c u n d u m  A u g u s t in u m . N o n  q u o d  a q u a a u t t e r r a  

h a b e a t in  s e  v ir tu te m  p r o d u c e n d i o m n ia  a n im a lia , u t A v ic e n n a  

p o s u it , s e d  q u ia  h o c  ip s u m  q u o d  e x  m a te r ia  e le m e n ta r i , v ir tu te  

s e m in is  v e l s te lla r u m , p o ss u n t a n im a lia  p r o d u c i , e s t e x  v ir tu te  

p r im itu s  e le m e n tis  d a ta . (S .T ., I , q .  7 1 , a . u n ., a d  1 ) .

. . .  A v ic e n n a  h e ld  th a t  all a n im a ls  [a n d  th e r e fo r e  n o t  o n ly  f ish e s  

a n d  b ir d s ] c a n  b e  g e n e r a te d  f r o m  s o m e  s o r t  o f  m ix in g  o r  o th e r  o f  

th e  e le m e n ts , a n d  without seed, e v e n  b y  n a tu r e 's  o w n  w a y s .

B u t  th is  s e e m s  to  b e  u n a c c e p ta b le ,  b e c a u s e  n a tu r e  p r o c e e d s  to  i ts  

e f fe c t s b y  c e r ta in  d e te r m in e d  m e a n s . W h e n c e  th o s e  th in g s  

w h ic h  a r e  n a tu r a lly  g e n e r a te d  f r o m  s e e d  c a n n o t  b e  g e n e r a te d  

w ith o u t  s e e d .

A n d  s o , s o m e th in g  d if fe r e n t m u st  b e  s a id , th a t in the natural 

generation of a n im a ls [ in c lu d in g  th e r e fo r e  f is h e s  a n d  b ir d s ] , th e  
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active p r in c ip le  is  th e  fo r m a t iv e  p o w e r  w h ic h  is  in  th e  s e e d , in  
th e  c a s e  o f  th o s e  w h ic h  a r e  g e n e r a te d  f r o m  s e e d ;  w h e r e a s  in  th e  
c a s e  o f  th o s e  w h ic h  a r e  g e n e r a te d  f r o m  p u tr e fa c t io n ,  in  th e  p la c e  
o f  th e  p o w e r  in  th e  s e e d  is  th e  p o w e r  o f  a  h e a v e n ly  b o d y . T h e  
material p r in c ip le ,  h o w e v e r , in  th e  g e n e r a t io n  o f  e ith e r  o f  th e s e  
k in d s  o f  a n im a ls  is  s o m e  e le m e n t , o r  s o m e th in g  m a d e  o u t  o f  th e  
e le m e n ts  [ i .e . ,  s o m e  m ix e d  b o d y ] .

B u t in the first production of things [b y  w a y  o f  c o n tr a s t to  in 
their natural generation], th e  active p r in c ip le  w a s  th e  W o r d  o f  
G o d , w h ic h  p r o d u c e d  a n im a ls  o u t o f e le m e n ta l m a tte r  e ith e r  
a c tu a lly ,  a s  s o m e  H o ly  a u th o r s  w o u ld  h a v e  i t ,  o r  in  th e  p o w e r  [o f  
o th e r  th in g s ] , a s  A u g u s t in e  w o u ld  h a v e  i t . N o t th a t  w a te r  o r  
e a r th  h a s  in  i ts e lf  th e  [a c t iv e ] p o w e r  to  p r o d u c e  a ll a n im a ls , a s  
A v ic e n n a  h e ld ; b u t  b e c a u s e  th is , n a m e ly  th a t a n im a ls c a n  b e  
p r o d u c e d  o u t  o f  e le m e n ta l m a tte r , b y  th e  [a c t iv e ] p o w e r  o f  s e e d  
o r  b y  th a t  o f  th e  s ta r s , d e r iv e s  f r o m  th e  p o w e r  [b o th  a c t iv e  a n d  
m a te r ia l]  g iv e n  to  th e  e le m e n ts  in  th e  v e r y  b e g in n in g .

W h a t is in te r e s t in g  a n d  in s tr u c t iv e a b o u t A q u in a s ’ r e s p o n se  is th e  

fo l lo w in g . T h e e le m e n ts p la y  a d u a l r o le in  th e n a tu r a l g e n e r a t io n  o f 

c o r p o r e a l th in g s ( in  n a tu r a li g e n e r a t io n e ; p e r  v ia m  n a tu r a e ) a s w e ll a s  in  

th e ir  f ir s t p r o d u c tio n  b y  G o d  ( in  p r im a  r e r u m  in s t itu t io n e ) . T h e  r o le  o f  th e  

e le m e n ts  is  in  p a r t  th a t  o f  a  m a te r ia l c a u s e  a n d  in  p a r t  th a t  o f  a n  a g e n t  c a u se .5 0  

B u t th e ir  a g e n t  c a u s a lity  is o f  i t s e lf  o f  in s u ff ic ie n t p o w e r  to  a c c o u n t  fo r  th e  

t r a n s fo r m a t io n s o f th e  e le m e n ts in to  o n e  a n o th e r , a n d  fo r  th e ir  e n te r in g  a s  

in g r e d ie n ts  in to  th e  c o m p o s it io n  o f  m ix e d  b o d ie s . T h e  in s u ff ic ie n c y  o f  th e ir  

a g e n t  c a u s a l ity  n e e d s  to  b e  a id e d  b y , c o m p le te d  b y , th e  a c t iv e  fo r m a tiv e  p o w e r  

o f  s e e d  ( in  th e  c a s e  o f  th o s e  l iv in g  th in g s , w h e th e r  p la n ts  a n d  a n im a ls , w h ic h  

a r e  g e n e r a te d  f r o m  s e e d ), in  c o n ju n c t io n  w ith  th e  a c t iv e  p o w e r  o f  th e  l ig h t 

(a n d  h e a t)  o f  th e  a p p r o p r ia te  h e a v e n ly  b o d y ( - ie s ); a n d  a t  le a s t  b y 5 1 th e  a c t iv e  

p o w e r  o f  th e  l ig h t (a n d  h e a t ) o f  th e  a p p r o p r ia te  h e a v e n ly  b o d y ( - ie s ) , in  th e

5 0  S e e  a b o v e  s e c t io n  3 , p p . 1 3 6 -1 4 2 , o n  th e  s o rt  o f  a g e n t  c a u s e  a n  e le m e n t is , in  a d d itio n  to  

b e in g  a  s p e c ia l s o rt o f  m a te ria l c a u s e .

5 1  S e e , h o w e v e r, fo o tn o te  4 3 , a b o v e  p . 2 0 5 , o n  th e  n e e d  fo r  a n  a g e n s  u n iv o c u m  fo r  a n y  k in d  o f 

g e n e ra t io n ,  in  a d d it io n  to  a n  a g e n s  u n iv e rs a le .
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c a s e  o f th e  g e n e r a t io n  o f  a ll o th e r  p h y s ic a l th in g s , i .e . , o f  th e  e le m e n ts  f r o m  

o n e  a n o th e r , a n d  o f m ix e d  b o d ie s o f  a ll o th e r  s o r t s ( i .e . , o th e r  th a n  l iv in g  

th in g s g e n e r a te d  f r o m  s e e d ) f r o m  th e  e le m e n ts , a n d  f r o m  lo w e r  fo r m s o f  

m ix e d  b o d ie s , a s  w e ll .

W h a t  is  m o st  p a r t ic u la r ly  in te r e s t in g  a n d  in s tr u c t iv e  a b o u t  th e  r e s p o n s e  o f  

A q u in a s l ie s in  i t s v e r y  la s t f e w  l in e s , b e g in n in g  w ith : I n  p r im a  a u te m  

r e r u m  in s t itu t io n e  . . . F o r  th e s e  la s t f e w  l in e s  s p e a k  o f  th e  r o le  o f th e  

p o w e r  (b o th  a c t iv e  a n d  m a te r ia l) w h ic h  w a s  g iv e n  to  th e  e le m e n ts  b y  G o d  in  

th e  v e r y  b e g in n in g  (p r im itu s ) . . .  h o c  ip s u m  q u o d  e x  m a te r ia  e le m e n ta r i. . .  

p o s s u n t a n im a lia  [ e t  p la n ta e , e t  o m n ia  a lia  t e r r e s tr ia l ia ]  p r o d u c i e s t  e x  v ir tu te  

p r im itu s  e le m e n tis  d a ta  . . . I n  th e  f ir s t  p r o d u c t io n  o f  th in g s  ( . . .  in  p r im a  

• . .  r e r u m  in s t itu t io n e  . . . ) , th e  a c t iv e  p r in c ip le  w a s  th e  W o r d  o f  G o d , w h ic h  

p r o d u c e d  a n im a ls , in c lu d in g  th e  f is h e s  a n d  th e  b ir d s  o f  th e  f if th  d a y , e ith e r  

a c tu a lly , a s s o m e  th in k e r s s u g g e s te d , o r in  th e p o w e r  o f o th e r th in g s  

a n te c e d e n tly  b r o u g h t in to  b e in g , a s  o th e r  th in k e r s  s u g g e s te d . B u t th is  d o e s  

n o t m e a n  th a t th e  e le m e n ts  a s  a n te c e d e n t ly  p r o d u c e d  h a d  in  th e m s e lv e s  a ll 

o f th e  a c t iv e  p o w e r  r e q u ir e d  to  p r o d u c e  th e  f is h e s  a n d  th e  b ir d s  o f  th e  f i f th  

d a y  (a n d  th e  la n d  a n im a ls  o f  th e  s ix th  d a y ) . I t  m e a n s  r a th e r  th a t  th e y , i .e . , th e  

th in g s  o f  th e  f if th  a n d  s ix th  d a y s , w e r e  c a p a b le  o f  b e in g  a c t iv e ly  p r o d u c e d  o u t  

o f th e e le m e n ts  b y  th e  fo r m a tiv e  p o w e r  o f  s e e d  a n d /o r  b y  th a t o f  th e  s ta r s , 

o n ly  b e c a u s e  o f  th e  p o w e r s ,  b o th  a c t iv e  a n d  m a te r ia l , w h ic h  w e r e  g iv e n  to  th e  

e le m e n ts  th e m s e lv e s  a t  th e  v e r y  b e g in n in g —  . . .  h o c  ip s u m  q u o d  e x  m a te r ia  

e le m e n ta r i , v ir tu te  s e m in is v e l s te l la r u m , p o s s u n t a n im a lia  p r o d u c i , e s t e x  

v ir tu te  [a c t iv a  e t  m a te r ia l i]  p r im itu s  e le m e n tis  d a ta  . . . T h e  e le m e n ts , f r o m  

th e  v e r y  b e g in n in g , w e r e  g iv e n  a  n a tu r e , b o th  a c t iv e  a n d  m a te r ia l , s u c h  th a t  

a l! t e r r e s tr ia l p h y s ic a l th in g s c o u ld  b e d e r iv e d  f r o m  th e m  a s f r o m  th e ir  

p r im a r y  m a te r ia l c o n s t itu e n ts .

O n  th e  s ix th  d a y , th e th ir d  o f th e o p u s  o m a tu s , n o te s  A q u in a s (a b o v e , 

p p . 1 9 3 -1 9 4 ) " w e  s e e  p r o d u c e d , fo r  th e  a d o r n m e n t o f th e  e a r th , th e  a n im a ls  

w h ic h  m o v e  a b o u t u p o n  i t ." A lth o u g h  s o m e  w e r e  o f th e  o p in io n , n o te s
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A q u in a s , th a t  la n d  a n im a ls  w e r e  p r o d u c e d in  a c tu , i .e . , a s  a c tu a lly  e x is t in g ;  

o th e r s , l ik e  A u g u s t in e , s u g g e s te d  th a t th e y  w e r e  n o t p r o d u c e d  a s a c tu a lly  

e x is t in g , b u t r a th e r p o te n t ia li l t e r , i .e . , a s in  th e  p o w e r  o f o th e r  th in g s ,  

a n te c e d e n t ly  b r o u g h t  in to  b e in g , to  p r o d u c e  th e m  a t  s o m e  la te r  t im e .

E t h ic e t ia m  [ s c . in  o p e r e o m a tu s s e x ta e d ie i] , s e c u n d u m  
A u g u s t in u m , a n im a lia t e r r e s tr ia p r o d u c u n tu r  potentialiter; 
s e c u n d u m  v e r o  a lio s  S a n c to s , in actu. (S.T., I , q . 7 2 , a . u n ., c .) .

A n d  h e r e  to o  [ i.e . , in  th e  w o r k  o f  a d o r n m e n t  o f  th e  s ix th  d a y ] , 
a c c o r d in g  to  A u g u s t in e , th e  la n d  a n im a ls  w e r e  p r o d u c e d  a s  in  
th e  p o w e r  o f o th e r  th in g s , w h e r e a s a c c o r d in g  to  o th e r  H o ly  
a u th o r s ,  th e y  w e r e  p r o d u c e d  a s  a c tu a lly  e x is t in g .

A q u in a s  s e e m s  to  p r e fe r  th e  s u g g e s t io n  o f  A u g u s t in e , a  s u g g e s t io n , le t  u s  

b e  r e m in d e d , w h ic h  w a s  m a d e  a s  r e g a r d s  th e  w o r k  o f  th e  f if th  d a y  a s  w e ll , 

a n d  w h ic h  c o m e s  to  th is . T h e  fo u r  e le m e n ts , f r o m  th e  v e r y  b e g in n in g , w e r e  

g iv e n  a  n a tu r e , b o th  a c t iv e a n d  m a te r ia l , s u c h  th a t a ll t e r r e s tr ia l th in g s , 

in c lu d in g  th e  la n d  a n im a ls  o f th e  s ix th  d a y , c o u ld  b e d e r iv e d  f r o m  th e  

e le m e n ts  a s  f r o m  th e ir  p r im a r y  m a te r ia l c o n s t itu e n ts —  g iv e n , o f  c o u r s e , in  

o r d e r  to  b r in g  a b o u t th e a c tu a l d e r iv a t io n , th e a c c o m p a n y in g  a c t iv e  

fo r m a tiv e  p o w e r s o f  th e  e le m e n ts th e m s e lv e s  (a d m it te d ly  in s u ff ic ie n t) , a s  

c o m p le te d  b y  th e d iv e r s e a c t iv e  fo r m a t iv e p o w e r s o f v a r io u s s o r t s o f  

h e a v e n ly  b o d ie s . T h e s e  c o m b in e d  a c t iv e  fo r m a t iv e  p o w e r s  w e r e  c a p a b le  o f 

e x p la in in g , a s a g e n t c a u s e s , th e  g e n e r a t io n  a n d  c o r r u p t io n  o f t e r r e s tr ia l 

b o d ie s -  n o t  o n ly  th e  t r a n s fo r m in g  o f  th e  e le m e n ts  in to  o n e  a n o th e r , b u t th e  

e n te r in g o f th e e le m e n ts in to  th e  c o m p o s it io n  o f m ix e d  b o d ie s , a s w e ll. 

U n lik e  h e a v e n , o r  th e  f ir m a m e n t, w h ic h  (o n  th e  fa ls e  a s s u m p tio n  th a t i t is  

of a  f i f th  e s s e n c e , a n d  n o t  o f  th e  e s s e n c e  o f  th e  fo u r  e le m e n ts ) d o e s  n o t  h a v e  

w ith in  i t th e  p o w e r  to  p r o d u c e  th e  l ig h t -e m itt in g  b o d ie s  w h ic h  a d o r n  i t ; 5 2  th e

5 2  . ..  n o n  e n im  h a b e t f irm a m e n tu m  [s c . c a e lu m ]  v ir tu te m  p ro d u c tiv a m  lu m in a riu m , s ic u t 

h a b e t te r ra  (e t a q u a , e t a e r , e t ig n is , i .e ., q u a tu o r e le m e n ta ) p ro d u c tiv a m  p la n ta ru m  |e t 
a v iu m  e t p is c iu m  e t a n im a liu m  te r re s tr iu m  j . ..  (S .T ., I , q . 7 0 , a . 1 , c ., in f in e ) . A n d  
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fo u r  e le m e n ts  d o  h a v e  th e  p o w e r , b o th  a c t iv e  a n d  m a te r ia l , to  p r o d u c e  th e  

f ish e s  a n d  th e  b ir d s a n d  th e  la n d  a n im a ls  w h ic h  a d o r n  th e  p la n e t E a r th , i .e . , 

w h ic h  a d o r n  th e  w a te r  ( th e  f ish e s ) a n d  th e  a ir  ( th e  b ir d s ) a n d  th e  d r y  la n d  

( th e  a n im a ls ) —  in  c o n ju n c t io n , o f  c o u r s e ,  w ith  th e  u n iv e r s a l a g e n t c a u s a l ity  

o f  th e  a p p r o p r ia te  h e a v e n ly  b o d ie s , a n d  th e  p a r t ic u la r  a g e n t  c a u s a l ity o f  th e  

a p p r o p r ia te  u n iv o c a l c a u s e s .5 3

th a t is  w h y  A u g u s tin e  h o ld s , n o te s  A q u in a s , th a t th e  lig h t-e m itt in g  b o d ie s  w e re  m a d e  b y  

G o d  a s  a c tu a lly  e x is t in g : . . . d ic it  e n im  [A u g u s tin u s ] lu m in a ria  e s s e  fa c ta  in  a c tu , n o n  in  

v ir tu te  ta n tu m  . .. (Ibid.). O n e  w a n ts  to  o b s e rv e , h e re , th a t if  o n e  ta k e s  h e a v e n  ( o r, th e  

f irm a m e n t) to  b e  o f th e  e s s e n c e  o f th e  fo u r  e le m e n ts , it c a n  v e ry  l ik e ly  b e  s e e n  a s  h a v in g  

w ith in  its e lf  (g iv e n  to  it in  th e  b e g in n in g  b y  G o d , o f  c o u rs e )  th e  p o w e r to  p ro d u c e  th e  l ig h t ­

e m ittin g  b o d ie s  w h ic h  a d o rn  it .

5 3  S e e  a b o v e , p . 2 0 5 , fo o tn o te  3 5 . A n y  g e n e ra t io n , it  s e e m s , w h e th e r  o f  l iv in g  th in g s  o r  o f 

n o n -liv in g  th in g s , re q u ire s  a n  a g e n s  u n iv o c u m , a n  a g e n s  p a rt ic u la re , i.e ., a n  a g e n t  o f  th e  

s a m e  s p e c ie s  a s  th e  e ffe c t , in  a d d itio n  to  a n  a g e n s  u n iv e rs a le . O th e rw is e , th e re w o u ld  b e  

n o  a d e q u a te  e x p la n a t io n  fo r th e  fa c t th a t th e  e ffe c t is  o f th e  p a rt ic u la r  s o rt o r  s p e c ie s  th a t  

it is .

1 0 . T h e  s e v e n th  d a y  a n d  b e y o n d , l ik e  th e  f ir s t  d a y  a n d  b e y o n d : u n fo ld in g , 
d e v e lo p in g , e v o lv in g  o u t o f  th e  m a tte r , a n d  b y  th e  a g e n t c a u s a lity , o f th e  

e le m e n ts

H a v in g  r e f le c te d  o n  w h a t  G o d  h a d  m a d e  o n  e a c h  o f  th e  s ix  d a y s , A q u in a s 

d e v o te s a  q u e s t io n  (q . 7 3 ) to  c o n s id e r a t io n s p e r ta in in g  s p e c if ic a lly  to  th e  

s e v e n th  d a y , a n d  a n o th e r  o n e  (q . 7 4 ) to  q u e s t io n s  p e r ta in in g  to  a ll s e v e n  d a y s  

in  c o m m o n .

F r o m  q . 7 3 , th e  fo llo w in g :

. . .  n ih il p o s tm o d u m  a  D e o  fa c tu m  { s c . p o s t  s e p t im u m  d ie m l e s t  
to ta li te r n o v u m , q u in  a liq u a lit e r  in  o p e r ib u s s e x d ie r u m  
p r a e c e s s e r it . Q u a e d a m  e n im  p r a e e x t it e r u n t materialiter, s ic u t  
q u o d  D e u s  d e  c o s ta  A d a e  fo r m a v it  m u lie r e m . Q u a e d a m  v e r o  
p r a e e x t it e r u n t in  o p e r ib u s  s e x  d ie r u m , n o n  s o lu m  m a te r ia l it e r , 
s e d  e t ia m  c a u s a l it e r ; s ic u t in d iv id u a  q u a e  n u n c  g e n e r a n tu r , 
p r a e c e s se r u n t  in  p r im is  in d iv id u is  s u a r u m  s p e c ie r u m . S p e c ie s  
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e t ia m  n o v a e , s i q u a e  a p p a r e n t , p r a e e x t it e r u n t in  q u ib u s d a m  
a c t iv is p r in c ip i is , s ic u t e t a n im a lia  e x  p u tr e fa c t io n e g e n e r a ta  
p r o d u c u n tu r  e x  v ir tu t ib u s s te lla r u m  e t e le m e n to r u m  q u a s a  
p r in c ip io  a c c e p e r u n t. .. (S .T ., I , q . 7 3 , a .  1 , a d  3 ) .

. . .  n o th in g  w h ic h  w a s  m a d e  b y  G o d  a f te r w a r d s  [ i.e . , a f te r  th e  
s e v e n th  d a y ]  is  to ta l ly  n e w ;  in d e e d  a ll s u c h  th in g s  h a d  p r e c e d e d  
in  s o m e  w a y  in  th e  w o r k s  o f  th e  s ix  d a y s . S o m e  o f  th e m  h a d  
p r e -e x is te d  m a te r ia l ly , a s  th e  w o m a n  h a d  in  th e  r ib  o f  A d a m  o u t  
o f  w h ic h  G o d  fo r m e d  h e r . O th e r s  p r e -e x is te d  in  th e  w o r k s  o f  
th e  s ix  d a y s not only m a te r ia lly , but also causally, a s th e  
in d iv id u a ls  w h ic h  a r e  n o w  b e in g  g e n e r a te d ; th e y  w e r e  th e r e  
c a u s a lly  in  th e  f ir s t  in d iv id u a ls  o f  th e ir  s p e c ie s . A n d  n e w  s p e c ie s  
to o ,  i f  a n y  a p p e a r e d , p r e -e x is te d  in  c e r ta in  a c t iv e  p r in c ip le s , ju s t  
a s  th e  a n im a ls  g e n e r a te d  f r o m  p u tr e fa c t io n  a r e  p r o d u c e d  f r o m  
th e  p o w e r s  o f  th e  s ta r s  a n d  o f  th e  e le m e n ts , which (powers) they 
had received in the beginning ...

I n  q . 7 3 , A q u in a s  a s k s : U tr u m  completio d iv in o r u m  o p e r u m  d e b e a t  

s e p t im o  d ie i a d s c r ib i . T h e  S c r ip tu r e s  s a y  e x p lic ity  o f  th e  s e v e n th  d a y : On the 

seventh day God completed His work which He had made (Genesis, 2, 2 ) . 

H e r e , a s  th r o u g h o u t  h is  r e f le c t io n s  o n  th e  in it ia l p r o d u c t io n  o f  th in g s  b y  G o d , 

A q u in a s  p r o c e e d s  w ith  A u g u s t in e 's t e a c h in g  o n  s c r ip tu r a l in te r p r e ta t io n  in  

m in d , n a m e ly  th is  t e a c h in g , w h ic h  e m p h a s iz e s  tw o  p o in t s :

. . . s ic u t A u g u s t in u s  d o c e t , in  h u iu s m o d i q u a e s t io n ib u s  duo 
s u n t o b s e r v a n d a . P r im o q u id e m , u t v e r ita s S c r ip tu r a e  
in c o n c u s s e t e n e a tu r . S e c u n d o , c u m S c r ip tu r a d iv in a  
m u ltip l ic ite r  e x p o n i p o ss it , q u o d  n u lli e x p o s it io n i a liq u is i ta  
p r a e c is e  in h a e r e a t q u o d , s i c e r ta  r a t io n e  c o n s t it e r it h o c  e s s e  
fa ls u m , q u o d  a liq u is  s e n s u m  S c r ip tu r a e  e s s e  a s s e r e r e  p r a e s u m a t , 
n e S c r ip tu r a  e x  h o c  a b  in f id e l ib u s d e r id e a tu r , e t n e e is v ia  
c r e d e n d i  p r a e c lu d a tu r . . . (S .T ., I , q . 6 8 , a . 1 , c .) .

. . .  a s A u g u s tin e  t e a c h e s , two th in g s a r e to  b e  o b se r v e d  in  
q u e s t io n s  o f  th is  k in d . T h e  f ir s t  is  th is : to  h o ld  to  th e  t r u th  o f  
S c r ip tu r e u n w a v e r in g ly . T h e s e c o n d is th is , s in c e d iv in e  
S c r ip tu r e  c a n  b e  in te r p r e te d  in  m a n y  w a y s : n o t to  a d h e r e  s o  
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t e n a c io u s ly  to  a  g iv e n  e x p o s it io n  o f  i t  a s  to  p r e su m e  to  a s se r t  i t  a s  
the meaning o f  S c r ip tu r e , i f  i t  h a s  b e e n  s h o w n  w ith  c e r t itu d e  to  
b e  fa ls e ;  le s t  S c r ip tu r e  b e  r id ic u le d  b y  th o s e  w h o  d o  n o t  b e lie v e ,  
a n d  o b s ta c le s  b e  p la c e d  in  th e  w a y  o f  th e ir  b e c o m in g  b e lie v e r s .

T h e  t r u th  to  b e  h e ld , h e r e ,  w ith o u t  w a v e r in g  is  th is , th a t  G o d d id  c o m p le te  

h is  w o r k  o f  c r e a tiv e  p r o d u c t io n  o n  th e  s e v e n th  d a y , fo r  th is  is  e x p lic it ly  s ta te d  

in  th e  S c r ip tu r e s : Complevit D e u s d ie  s e p tim o  o p u s  s u u m  q u o d  f e c e r a t  

(G e n e s is , 2 , 2 ) . T h e  q u e s t io n  n o w  b e c o m e s : H o w  is  th is  to  b e  u n d e r s to o d ?  

F o llo w in g A u g u s t in e ’s s u g g e s t io n , o n e  m u s t n o t in s is t o n  ta k in g th is to  

m e a n  s o m e th in g  w h ic h  is  k n o w n  fo r  g o o d  r e a s o n (s ) , w h ic h  h a s  b e e n  s h o w n  

w ith  c e r t itu d e , to  b e  fa ls e  : . . .  s i c e r ta  r a t io n e  c o n s t ite r it  e s se  fa ls u m . T h is  

w ill o p e n  G o d 's  w o r d  to  th e  p o s s ib il ity  o f  r id ic u le  b y  u n b e lie v e r s , a n d  b e c o m e  

th e r e b y  a n  o b s ta c le  to  th e ir  b e c o m in g  b e lie v e r s . H o w  th e n  is  th is  c o m p le t io n  

to  b e  u n d e r s to o d ? I n  th e  b o d y  o f  th is  a r t ic le , A q u in a s  p o in t s  o u t th a t  a  th in g  

c a n  b e  s a id  to  b e  c o m p le te d , o r  p e r fe c te d , w ith  r e s p e c t  to  w h a t  i t  is , i .e ., w ith  

r e s p e c t to  a ll th a t  is  r e q u ir e d  fo r  i t s  in te g r ity , o r  w h o le n e ss ,  a s  th e  s u b s ta n c e  o r  

th in g  th a t i t is . T h is  s o r t o f  c o m p le t io n , o r  p e r fe c t io n , is  th e  " fo r m a  to t iu s , 

q u a e  e x  in te g r ita te  p a r t iu m  c o n s u r g it ." B u t , a  th in g  c a n  a ls o  b e  s a id  to  b e  

c o m p le te d , o r  p e r fe c te d , w ith  r e s p e c t to  i ts  e n d . T h is  s o r t  o f  c o m p le t io n , o r  

p e r fe c t io n , m ig h t  b e 1 ) a n  e n d  w h ic h  is  a n  o p e r a t io n ,  o r  a c t iv ity , a s  th e  e n d  

o f  th e  c ith a r is t is  to  p la y  th e  fo u r - s tr in g e d  m u s ic a l in s tr u m e n t w h ic h  is th e  

d th a r a ; o r  i t m ig h t  b e  a n  e n d  w h ic h  is 2 ) a  th in g  w h ic h  is  a t ta in e d  b y  a n  

o p e r a t io n  o r  a c t iv ity , a s  th e  e n d  o f  th e  b u ild e r  is  th e  h o u s e  w h ic h  h e  m a k e s  b y  

th e  a c t iv ity  o f  b u ild in g . T h e  f ir s t k in d  o f  c o m p le t io n  b r in g s  a b o u t , i .e . , c a u s e s , 

th e  s e c o n d  k in d ;  fo r  th e  fo r m  o f  a  s u b s ta n c e  is  th e  p r in c ip le  o f  i t s  o p e r a t io n .

N o w , th e  u lt im a te  ( i .e . , s e c o n d ) c o m p le t io n , o r  p e r fe c t io n , o r  e n d  o f  th e  

w h o le  u n iv e r s e  is  th e  p e r fe c t  h a p p in e s s  o f  th e  S a in t s -  w h ic h  w ill c o m e  to  

b e  in  th e  f in a l c o n s u m m a tio n  o f  t im e . B u t , th e  f ir s t  c o m p le t io n  o r  p e r fe c t io n  

o f  th e  u n iv e r s e , w h ic h  c o n s is t s  in  i t s w h o le n e ss  o r  in te g r ity  a s  th e  th in g  th a t  

i t is , i .e . , w h ic h  c o n s is t s in  i t s " fo r m a  to t iu s , q u a e  e x  in te g r ita te  p a r t iu m  

c o n s u r g it ,"  w a s  a lr e a d y  th e r e  in  th e  f ir s t p r o d u c t io n , a t  th e  f ir s t fo u n d in g , o f  
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th in g s , i .e . , " in  p r im a  r e r u m  in s t itu t io n e ,"  w h ic h  to o k  p la c e  o v e r  th e  s ix  d a y s . 

I t is  th is  c o m p le t io n  w h ic h  is  a t tr ib u te d  to  th e  s e v e n th  d a y , a n d  w h ic h  is  in  i t s  

o w n  w a y  a  c a u s e  c o n tr ib u tin g  to  th e  s e c o n d  c o m p le t io n . T h is  is  h o w  A q u in a s  

p u ts  i t :

. . . u lt im a  [ s c . s e c u n d a ] . . . p e r fe c t io , q u a e  e s t f in is to t iu s  
u n iv e r s i, e s t p e r fe c ta  b e a titu d o  S a n c to r u m , q u a e  e r it in  u lt im a  
c o n s u m m a t io n e  s a e c u li . P r im a  a u te m  p e r fe c t io , q u a e  e s t in  
in te g r ita te  u n iv e r s i , fu it in  p r im a  r e r u m  in s t itu t io n e . E t h a e c  
d e p u ta tu r  s e p tim o  d ie i. . . (S .T ., I , q . 7 3 , a .  1 , c .) .

. . .  th e  u lt im a te  [ i.e . , s e c o n d ]. . .  p e r fe c t io n , w h ic h  is  th e  e n d  o f  
th e  w h o le  u n iv e r s e , is  th e  p e r fe c t  h a p p in e s s  o f  th e  S a in ts ,  w h ic h  
w ill c o m e  to  b e  in  th e  f in a l c o n su m m a tio n  o f  t im e . T h e  f ir s t  
p e r fe c t io n , h o w e v e r , w h ic h  l ie s  in  th e  in te g r ity  o f  th e  u n iv e r s e ,  
w a s  th e r e  in  th e  f ir s t  p r o d u c tio n  o f  th in g s . A n d  i t is  th is  f ir s t  
c o m p le t io n  w h ic h  is  a t tr ib u te d  to  th e  s e v e n th  d a y  . . .

I n  h is  r e s p o n s e  to  th e  th ir d  o b je c t io n  (q u o te d  a b o v e , p . 2 1 8 ) , A q u in a s  

p o in t s o u t th a t n o th in g  m a d e  b y  G o d  a f te r  th e  s e v e n th  d a y  is to ta l ly  n e w . 

S o m e  o f  th e se  th in g s  p r e -e x is te d  m a te r ia l ly  in  th e  w o r k s  o f  th e  s ix  d a y s ;  fo r  

e x a m p le , o b s e r v e s  A q u in a s , th e  w o m a n  w h o m  G o d  fo r m e d  o u t  o f  th e  r ib  o f 

A d a m  (Genesis, 2 , 2 1 -2 3 ) , w h o m  H e  h a d  m a d e  e a r l ie r  o u t  o f  th e  s lim e  o f  th e  

e a r th  (G e n e s is , 2 , 7 ) . A q u in a s  c o u ld  h a v e  a d d e d  th a t  a ll th in g s  w h ic h  c a m e  

to  b e (a n d  c o n t in u e to  c o m e to  b e ) a f te r th e s e v e n th  d a y , p r e -e x is te d  

m a te r ia l ly  in  th e  fo u r  e le m e n ts , a n d  in  c e r ta in  a p p r o p r ia te  m ix e d  b o d ie s  

p r o d u c e d  o u t  o f  th e  e le m e n ts  d u r in g  th e  w o r k  o f  th e  s ix  d a y s . C e r ta in  o th e r  

th in g s , c o n t in u e s  A q u in a s , p r e -e x is te d  in  th e  w o r k s  o f  th e  s ix  d a y s  n o t  o n ly  

m a te r ia l ly , b u t c a u s a l ly  a s  w e ll , i .e . , a s  in  th e  p o w e r  o f  th e ir  a g e n t  c a u s e s . F o r  

e x a m p le , a ll th e  in d iv id u a ls w h ic h  a r e  b e in g  g e n e r a te d  n o w , w e r e  th e r e  in  

th e  f ir s t in d iv id u a ls  o f  th e ir  s p e c ie s - - th e r e , n o t o n ly  a s  in  th e ir  m a tte r , b u t 

a lso  a s  in  th e ir  a g e n t c a u s e s . A n d  i f  a n y  n e w  ( in te r e s t in g  a n d  s u r p r is in g )  

s p e c ie s  c a m e  in to  e x is te n c e  s in c e  th e  s e v e n th  d a y , c o n t in u e s  A q u in a s , th e se  

to o  w e r e  th e r e  in  th e  w o r k s  o f  th e  s ix  d a y s , in  c e r ta in  a c t iv e  (a g e n t)  c a u s e s , a s  
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w e ll a s  in  th e  m a tte r  o f th e  fo u r  e le m e n ts , a n d  o f  c e r ta in  a p p r o p r ia te  m ix e d  

b o d ie s . S im ila r ly , a d d s  A q u in a s ,  a ll a n im a ls  g e n e r a te d  f r o m  p u tr e fa c t io n  ( lik e  

m a g g o ts , th e  le g le s s  la r v a e  o f  th e  h o u s e f ly ) , a n d  e v e n  n e w  ( in te r e s t in g  a n d  

s u r p r is in g )  s p e c ie s  o f a n im a ls  s o  g e n e r a te d ,  i f  a n y  c a m e  to  b e , c a m e  to  b e  f r o m  

th e  p o w e r s  o f  th e  s ta r s  (a c t iv e  p o w e r s ) a n d  o f  th e  fo u r  e le m e n ts (a c t iv e  a n d  

m a te r ia l p o w e r s ) , w h ic h  (p o w e r s ) th e y  ( th e  s ta r s a n d th e e le m e n ts ) h a d  

r e c e iv e d  f r o m  G o d  in  th e  v e r y  b e g in n in g - in  p r im a  r e r u m  in s t i tu t io n e . 

I n d e e d , o n e  c a n  a d d , th e  s a m e  c a n  b e  s a id  a b o u t a ll n e w  s p e c ie s , w h e th e r  o f  

a n im a ls o r  o f p la n ts . M o r e o v e r , e v e r y  n e w  l iv in g  th in g , in  a n y  s e n s e  o f  

" n e w ," w h e th e r i t b e s im p ly  a n e w  in d iv id u a l (o f a  s p e c ie s a lr e a d y in  

e x is te n c e  a s  a  r e s u lt o f th e  w o r k  o f th e  s ix  d a y s ) o r  e v e n  a  n e w  s p e c ie s -  

e v e r y  n e w  l iv in g  th in g  c a m e  to  b e  f r o m  th e  p o w e r s  (a c t iv e ) o f th e  h e a v e n ly  

b o d ie s  a n d  o f  th e  fo u r  e le m e n ts  (a c t iv e  a n d  m a te r ia l) . A n d  n o t o n ly  l iv in g  

th in g s , o n e  c a n  a d d  fu r th e r , b u t  n o n - liv in g  th in g s  a s  w e ll. T h a t is , e v e n  a ll 

n e w  e le m e n ts  (b e y o n d  th e  o r ig in a l fo u r , i f  o n e  w e r e  to  ta k e  th e  a n c ie n t a n d  

m e d ie v a l fo u r  a s  t r u th , a n d  i f  m o r e  th a n  th e s e  fo u r  w e r e  p o s s ib le ;  o r  b e y o n d  

th e  o r ig in a l q u a r k s a n d  le p to n s , to  ta k e  th e  f ir m e r  t r u th  o f w h a t w e  k n o w  

to d a y ) , a n d  a ll n e w  m ix e d  b o d ie s a s  w e ll, c a m e  to  b e  o u t o f th e  o r ig in a l 

e le m e n ts , in a s m u c h  a s th e y ( i .e . , th e  o r ig in a l e le m e n ts ) h a d  r e c e iv e d  f r o m  

G o d  - in  p r im a  r e r u m  in s t i tu t io n e — a  n a tu r e  s u c h  th a t th e y  w e r e to  

p r o v id e  th e  m a te r ia ls , a s  w e ll a s  th e  a g e n t p o w e r s ( c a n  w e  to d a y  s a y : th e  

a g e n t p o w e r s o f th e s tr o n g n u c le a r fo r c e , th e w e a k  n u c le a r fo r c e , th e  

e le c tr o m a g n e t ic fo r c e , a n d  th e  fo r c e  o f g r a v ity ? ) , r e q u ir e d  fo r th e  o r d e r ly ,  

d e v e lo p m e n ta l, u n fo ld in g , e v o lv in g  p r o d u c t io n  o f  a ll o th e r  p h y s ic a l th in g s , 

o u t to  th e  fu r th e s t r e a c h e s  o f  s p a c e . I n  to d a y ’s  f ir m e r  v ie w , th e  fo u r  fo r c e s  

c o u ld  p e r h a p s  r e p la c e  (a s  th e  r e q u ir e d  a g e n t c a u se s ) th e  a c t iv e  p o w e r  o f th e  

l ig h t a n d  h e a t  o f  th e  h e a v e n ly  b o d ie s  o f  th e  o ld e r , a n d  c o n s id e r a b ly  le s s  f ir m , 

v ie w ; in d e e d , a  v ie w  w h ic h  h a s  b e e n  s h o w n  w ith  g o o d  r e a s o n s , a n d  w ith  a  

h ig h  d e g r e e  o f  c e r t itu d e , to  b e  ju s t  fa ls e .

2 2 3



A ls o  f r o m  q . 7 3 :

. . .  in  p r im is  s e x  d ie b u s  p r o d u c ta e  s u n t  r e s  in  s u is  p r im is  c a u s is . 
S e d p o s te a e x i ll is p r im is c a u s is r e s m u lt ip lic a n tu r e t  
c o n s e r v a n tu r . . . (S .T ., I , q .  7 3 , a .  3 , a d  2 ) .

. . .  in  th e  f ir s t  s ix  d a y s ,  th in g s  w e r e  p r o d u c e d  in  th e ir  f ir s t  c a u s e s . 
B u t a f te r  th a t , th in g s  w e r e  m u lt ip lie d  b y  th e s e  f ir s t  c a u s e s , a n d  
c o n s e r v e d  in  b e in g  b y  th e m . . .

I n  A q u in a s ' r e s p o n s e  to  th e  s e c o n d  o b je c t io n  in  a . 3  ( ju s t  a b o v e ) , o n e  f in d s  

a n  e x c e lle n t s u m m a r y  o f th e  lo n g e r  s ta te m e n t in  h is r e s p o n s e  to  th e  th ir d  

o b je c t io n  in  a . 1 (a b o v e , p . 2 2 0 ) . T h e  f ir s t c a u s e s , in  w h o s e  p o w e r s  th in g s  

w e r e  p r o d u c e d  in  th e  c o u r s e o f th e f ir s t s ix  d a y s , a r e th e  fo u r  e le m e n ts  

(m a te r ia l a n d a g e n t c a u s e s ) a n d th e h e a v e n ly  b o d ie s ( th e a id in g  a n d  

c o m p le t in g  a g e n t c a u s e s ) o f th e  a n c ie n t a n d  m e d ie v a l v ie w . I n  to d a y 's  

f ir m e r  v ie w , th e  f ir s t c a u s e s  a r e  th e  o r ig in a l q u a r k s  a n d  le p to n s  (m a te r ia l a n d  

a g e n t  c a u s e s ) a n d  th e ir  fo u r  fo r c e s  ( th e  a id in g  a n d  c o m p le t in g  a g e n t  c a u s e s ) .

F r o m  q . 7 4 th e  fo l lo w in g :

. . . p o te s t d ic i q u o d  o p u s  d is t in c tio n is  e t o r n a tu s a t te n d itu r  
s e c u n d u m  a liq u a m  m u ta t io n e m  c r e a tu r a e , q u a e t e m p o r e  
m e n s u r a tu r . O p u s a u te m  c r e a t io n is c o n s is t it in  s o la  d iv in a  
a c t io n e  in  in s ta n t i r e r u m  s u b s ta n t ia m  p r o d u c e n t is . E t id e o  
q u o d lib e t o p u s d is t in c t io n is  e t o m a tu s d ic itu r  fa c tu m  in die, 
c r e a t io  a u te m  d ic itu r  fa c ta  in principio, q u o d  s o n a t a liq u id  
in d iv is ib ile . . . (S .T ., I , q . 7 4 , a . 1 , a d  1 ) .

. . .  i t  c a n  b e  s a id  th a t  th e  w o r k  o f  d is t in c t io n  a n d  o f  a d o r n m e n t  
p r o c e e d s  a c c o r d in g  to  c e r ta in  c h a n g e s  in  c r e a tu r e s , a n d  th e s e  
c h a n g e s a r e measured by time. B u t th e  w o r k  o f  c r e a t io n  
c o n s is t s in  a  d iv in e  a c t io n , a n d  in  th a t a lo n e , a n d  th is a c t io n  
p r o d u c e s  th e  s u b s ta n c e  o f  th in g s  in an instant. T h is  is  w h y  e a c h  
w o r k  o f  d is t in c t io n  a n d  o f  a d o r n m e n t  is  s a id  to  h a v e  b e e n  d o n e  
in a day, w h e r e a s c r e a t io n  is s a id  to  h a v e  b e e n  d o n e  in the 
beginning, w h ic h  in d ic a te s  s o m e th in g  in d iv is ib le  . . .
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F r o m  th is  r e s p o n s e  to  th e  f ir s t o b je c t io n  ( ju s t a b o v e ) , i t is  d e a r  th a t th e  

(o u r  e le m e n ts a n d  th e  h e a v e n ly  b o d ie s  w e r e  c r e a te d  o n  th e  f ir s t d a y  o u t o f  

a b s o lu te  n o th in g n e s s , a n d  in  a n  in s ta n t - a s  to  th e ir  s u b s ta n c e , o f  c o u r s e , 

a n d in  m a n y  w a y s n o t y e t fu l ly  fo r m e d . A n d  th a t a ll e ls e  w h ic h  w a s  

p r o d u c e d  b y  G o d , in  th e  c o u r s e  o f  th e  f ir s t  s ix  d a y s , w a s  p r o d u c e d  b y  H im  

th r o u g h  d is t in c t io n  a n d  a d o r n m e n t, in  s u c h  a  w a y  th a t i t s  p r o d u c t io n  w a s  

th r o u g h  c e r ta in  s o r ts  o f  c h a n g e  o u t o f  p r io r  m a te r ia ls , a n d  s o  w a s  p r o d u c e d  * 

o v e r  a  p e r io d  o f  t im e .

. .  . D e u s  c r e a v it  o m n ia  s im u l, q u a n tu m  a d  r e r u m  s u b s ta n t ia m  
q u o d a m m o d o  in fo r m e m . S e d  q u a n tu m  a d  fo r m a t io n e m  q u a e  
fa c ta  e s t  p e r  d is t in c t io n e m  e t  o r n a tu m , n o n  s im u l. . .  (S .T ., I ,

q .  7 4 , a .  2 , a d  2 ) .

. . .  G o d  c r e a te d  a ll th in g s  a ll to g e th e r  [ i.e . , a t  th e  s a m e  t im e ) , a s  
r e g a r d s  th e ir  s u b s ta n c e ,  b u t  th e ir  s u b s ta n c e  in  a  w a y  n o t  y e t  fu l ly  
fo r m e d . A s r e g a r d s th e ir  b e in g  m o r e  fu l ly  fo r m e d , h o w e v e r ,  
w h ic h  c a m e  a b o u t  b y  d is t in c t io n  a n d  a d o r n m e n t , th is  d id  n o t  
ta k e  p la c e  a ll to g e th e r  [ i.e . ,  n o t  a t  th e  s a m e  t im e ] . . .

H e r e , in  h is r e s p o n se  to  th e  s e c o n d  o b je c t io n  ( ju s t a b o v e ) , A q u in a s  

e x p lic it ly  s ta te s  th a t  th e  s u b s ta n c e  o f  a ll th in g s  (a n d  n o t  o n ly  o f  th e  h e a v e n ly  

b o d ie s  a n d  th e  fo u r  e le m e n ts )  w a s  c r e a te d  a ll to g e th e r , th o u g h  in  s o m e  w a y  ~  

q u o d a m m o d o —  n o t  y e t  fu l ly  fo r m e d . T h e  s u b s ta n c e s  o f  th e  h e a v e n ly  b o d ie s  

a n d  o f  th e  fo u r  e le m e n ts , o f  c o u r s e , w e r e  th e r e  a n d  in  a c tu a l e x is te n c e ,  b u t  n o t  

y e t w ith  a ll th e ir  p o w e r s ; w h e r e a s th e  s u b s ta n c e s o f a ll o th e r  th in g s w e r e  

th e r e  o n ly  p o te n t ia li te r , i .e . , o n ly  in  th e  p o w e r  o f  th e  h e a v e n ly  b o d ie s  a n d  o f  

th e  e le m e n ts  to  p r o d u c e  th e m  o v e r  t im e .

. . .  in d ie  s e p t im o  c e s sa v it  D e u s  a  n o v is  o p e r ib u s  c o n d e n d is ,  
n o n a u te m  a p r o p a g a n d is q u ib u sd a m  e x a liis , a d q u a m  
p r o p a g a t io n e m  p e r t in e t q u o d p o s t p r im u m  d ie m a li i 
s u c c e d u n t . . . (S .T ., I , q .  7 4 , a .  2 , a d  3 ) .
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. . .  o n  th e  s e v e n th  d a y , G o d  c e a s e d  f r o m  d o in g  n e w  w o r k s , b u t  
n o t  f r o m  p r o p a g a t in g  c e r ta in  th in g s  f r o m  o th e r  th in g s  [a lr e a d y  
m a d e ] , to  w h ic h  p r o p a g a t io n  i t b e lo n g s  th a t  a f te r  th e  f ir s t  d a y  
th e r e  fo l lo w e d  o th e r  d a y s . . .

T h is  p r o p a g a t io n  f r o m  c e r ta in  o th e r  th in g s , th in g s  w h ic h  h a d  a lr e a d y  

b e e n  m a d e , b e g a n  w ith  th e  o p u s d is t in c t io n is (d a y s o n e  th r o u g h  th r e e ) , 

m o v e d  th r o u g h  th e  o p u s  o r n a tu s  (d a y s  fo u r  th r o u g h  s ix ) , a n d  c o n t in u e s  in to  

th e  p r e se n t  d a y .

. . . h a b e t  . . . a q u a  p r a e c ip u e  v ita le m  v ir tu te m , q u ia  p lu r im a  
a n im a lia  g e n e r a n tu r  in  a q u a , e t o m n iu m  a n im a liu m  s e m in a  
s u n t  h u m id a . . . (S .T ., I , q .  7 4 , a .  3 , a d  4 ) .

. . .  w a te r  h a s  a  s p e c ia l l i f e -g iv in g  p o w e r , b e c a u s e  m a n y  a n im a ls  
a r e  g e n e r a te d  in  w a te r ,  a n d  th e  s e e d  o f  a ll a n im a ls  is  m o is t . . .

A q u in a s*  r e s p o n s e  to  th e  fo u r th  o b je c t io n  ( ju s t a b o v e )  r a is e s  th e  q u e s t io n :  

D o  th e  o th e r  e le m e n ts h a v e  s p e c ia l l if e -g iv in g  p o w e r s ? I s n ’t i t c le a r  th a t 

l iv in g  th in g s  n e e d  to  b e  o f  a  c e r ta in  t e m p e r a tu r e  ( f r o m  th e  in c lu s io n  o f  f ir e ? ) , 

b u t n o t to o  h o t , n o r  to o  c o ld  ( fr o m  th e  in c lu s io n  o f  a n  a p p r o p r ia te  m e a s u r e  o f  

a ir  a n d  w a te r  a n d  e a r th ? )? I s n 't  i t  a ls o  c le a r  th a t l iv in g  th in g s  m u st  b e  o f  a  

c e r ta in  w e ig h t ( f r o m  th e  in c lu s io n  o f a n  a p p r o p r ia te  m e a su r e  o f e a r th ) in  

o r d e r to b e k e p t c lo se to th e s u r fa c e o f o u r p la n e t , a n d th u s in  a n  

e n v in o n m e n t in  w h ic h  th e y  c a n  b e p r o v id e d  w ith  a ll th a t th e y  n e e d  fo r  

n o u r is h m e n t , g r o w th , a n d  r e p r o d u c t io n ? A n d  isn 't  i t a lso  c le a r  th a t  th e  fo o d  

w h ic h  th e y  n e e d  m u s t  b e  h e a v y  e n o u g h  ( e a r th ) a n d  w e t  e n o u g h  (w a te r ) a n d  

p o r o u s e n o u g h (a ir ) a n d w a r m  e n o u g h ( f ir e ) to m a k e p o s s ib le th e  

p e r fo r m a n c e  o f  th e  o p e r a t io n s  o f  l i f e ?
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. . .  [ s u n t  a liq u i q u i p o s u e r u n t  q u o d ]  in  p r im a  r e r u m  p r o d u c t io n e  

m a te r ia  e r a t  s u b  fo r m is  s u b s ta n t ia l ib u s [q u a tu o r ]  e le m e n to r u m , 
. . .  [ e t ]  n o n  fu e r u n t  a n im a lia  e t  p la n ta e  in  a c tu . . . [ e t  q u o d ]  p o s t  

p r im a m  p r o d u c t io n e m  c r e a tu r a e , fu it a liq u o d  t e m p u s in  q u o  
n o n  e r a t lu x , i t e m  in  q u o  n o n  e r a t f ir m a m e n tu m  fo r m a tu m , 
i t e m  in  q u o  n o n  e r a t  t e r r a  d is c o o p e r ta  a q u is , e t  in  q u o  n o n  e r a n t  

fo r m a ta  c a e l i  lu m in a r ia . . . (S .T ., I , q .7 4 , a .  2 , c .) .

. .  . [ th e r e  a r e  s o m e  w h o  h e ld  th a t ! in  th e  f ir s t  p r o d u c tio n  o f  

th in g s m a tte r  e x is te d  u n d e r  th e  s u b s ta n t ia l fo r m s  o f  th e  ( fo u r l  
e le m e n ts ,. . . [a n d ]  th a t  a n im a ls  a n d  p la n ts  d id  n o t  a c tu a lly  e x is  
. . . ;  [a n d ]  th a t  a f te r  th e  f ir s t  p r o d u c t io n  o f  c r e a te d  th in g s , th e r e  
w a s  a  p e r io d  o f  t im e  in  w h ic h  th e r e  w a s  n o  l ig h t , in  *

f ir m a m e n t h a d  n o t  b e e n  fu l ly  fo r m e d , in  w h ic h  th e  e a r in ®  
n o t  h a d  i t s  c o v e r in g  o f  w a te r  r e m o v e d ,  a n d  in  w h ic h  th e  l ig  
e m itt in g  b o d ie s  o f  h e a v e n  h a d  n o t  b e e n  fu l ly  fo r m e d  [ e ith e r ] .. .

J u s t a f te r  th e  in s ta n t  o f  c r e a t io n , th e  fo u r  e le m e n ts  w e r e  th e r e , a n d  th e  

h e a v e n s w ith  th e ir l ig h t-e m itt in g  b o d ie s w e r e th e r e , b u t fa r f r o m  fu lly  

fo r m e d , fa r  f r o m  in  p o s s e s s io n  o f  a ll th e ir  d is t in c t iv e  p o w e r s fo r  p r o d u c in g  

p a r t ic u la r  e f fe c ts . T h e y  w e r e  in  p r o c e ss  o f  b e in g  b a n g e d  o u t  o f  th e ir  p r e v io u s  

n o n -d im e n s io n a l e x is te n c e  in  G o d . A n d  th e n , in  th e  v e r y  n e x t  in s ta n t , th e \ 

w e r e  c a u g h t  u p  in  th e  p r o c e s s  o f  e x p a n d in g  o u t o f  th e  in it ia lly  u n im a g in a b ly  

m in is c u le q u a s i-p o in t o f th e f ir s t in s ta n t a f te r c r e a t io n , to w a r d a n  

u n im a g in a b ly  v a s t th r e e -d im e n s io n a l e x is te n c e , a n d  to w a r d  b e in g  m o r e  a n d  

m o r e fu l ly  fo r m e d  th r o u g h  th e  th r e e  d a y s o f d is t in c t io n  a n d  th e th r e e o f  

a d o r n m e n t, a n d  b e y o n d  th a t  in to  th e  p r e s e n t  t im e . T h e  h e a v e n ly  b o d ie s  w e r e  

c a u g h t u p  in  th e  p r o c e ss  o f a c q u ir in g  p a r t ic u la r  l ig h t -e m itt in g  p o w e r s , o f  

m o v in g  a w a y  f r o m  o n e  a n o th e r , a n d  o f  a c q u ir in g  c e r ta in  lo c a t io n s in  r e la t io n  

to  o n e  a n o th e r . T h e  p la n e t  E a r th  w a s c a u g h t  u p  in  th e  p r o c e ss  o f  d e v e lo p in g  

i t s  o c e a n s , a n d  i t s  c o n tin e n ts , a n d  th e  p r im it iv e  l i f e  fo r m s  o u t  o f  w h ic h  a ll th e  

l i f e  fo r m s  w h ic h  a r e  n o w  in  e x is te n c e  e m e r g e d  a n d  e v o lv e d .
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1 1 . T h e e le m e n ts a n d  th e e d u c t io n  o f s u b s ta n t ia l fo r m s  f r o m  th e  p o te n c y  
o f  m a tte r

I t is  th e  v ie w  o f  A q u in a s  th a t  s u b s ta n t ia l fo r m s  c o m e  to  b e  n e ith e r  b y  

b e in g  g e n e r a te d , n o r  b y  b e in g  c r e a te d ; th e y  c o m e  to  b e  b y  b e in g  e d u c e d . T h is  

is  s o , h e  p o in t s  o u t , b e c a u s e  th e y  n e ith e r  e x is t  a s  s u b s is t e n t  th in g s , n o r  d o  th e y  

h a v e  m a tte r  a s  p a r t o f th e ir  n a tu r e s . T h e y  c o m e  to  b e  w h e n  th e  s u b s is te n t  

m a tte r -fo r m  c o m p o s ite s  o f  w h ic h  th e y  a r e  a  c o m p o n e n t  c o m e  to  b e , a n d  th e y  

c o m e  to  b e  a s  th a t b y  w h ic h  th e s e  c o m p o s it e s  e x is t . T h e y p r e -e x is te d  in  th e  

m a tte r  o f  th e  th in g ( s ) o u t o f  w h ic h  th e  s u b s is t e n t  m a tte r - fo r m  c o m p o s it e  o f  

w h ic h  th e y  a r e  n o w  a  c o m p o n e n t is  g e n e r a te d . N o t  a c tu a lly  y e t h id d e n iy ,  

n o te s  A q u in a s , a s  s o m e  m a in ta in e d . N o r  p o te n tia lly  in  th e  s e n s e  th a t m a tte r  

s u r v iv e s  in  th e m  a s  p a r t  o f  w h a t  th e y  a r e ; b u t  p o te n t ia lly  in  a n o th e r  s e n se , in  

th e  s e n s e  th a t m a tte r , b e in g  d is p o s e d  in  a  c e r ta in  w a y  b y  th e  s u b s ta n tia l  fo r m  

w h ic h  is  n o w  in  i t , c a n  r e c e iv e  a  c e r ta in  s o r t o f n e w  s u b s ta n t ia l fo r m , a n d  

o n ly  th a t  s o r t , g iv e n  o f  c o u r s e  th e  r e q u ir e d  a t te n d a n t  a g e n t  c a u s e ( s ) . T h u s , to  

c o m e to  b e a t th e g e n e r a t io n  o f a m a tte r - fo r m  c o m p o s it e , b y th e a g e n t  

c a u s a lity  o f  a n o th e r  m a tte r - fo r m  c o m p o s it e (s ) , n o t  a s  a  s u b s is te n t  th in g , n o r  

a s  h a v in g  m a tte r  a s  p a r t o f  i t s n a tu r e , b u t a s th a t b y  w h ic h  th e  c o m p o s it e  

c o m e s  to  b e  a n d  c o n t in u e s  to  b e , is  to  b e  e d u c e d  f r o m  th e  p o te n c y  o f  m a tte r . 

T h e r o le o f th e  e le m e n ts in  e d u c t io n  is th is . B y  i t s n a tu r e , m a tte r f ir s t  

a c q u ir e s  th e  s u b s ta n t ia l fo r m s  o f  th e  e le m e n ts , a n d  is  s o  d is p o s e d  b y  th e s e  

fo r m s a n d  th e  a c t iv it ie s  o f th e ir  q u a lit ie s , i .e . , h o t , d r y , w e t , a n d  c o ld , th a t , 

g iv e n  th e  s o r t  o f  a g e n t  c a u se s  w h ic h  e x is t  in  th e  n a tu r a l w o r ld , a n d  w h ic h  a c t 

f r o m  w ith o u t, in  c o n ju n c t io n  w ith  th e  a c c o m p a n y in g  a g e n t  c a u s a l ity  o f th e  

e le m e n ts th e m s e lv e s , w h ic h  a c t f r o m  w ith in , m a tte r  c a n  r e c e iv e  o n ly  s u c h - 

a n d -s u c h  s u b s ta n t ia l fo r m s , a n d  o n ly  in  s u c h -a n d -s u c h  a n  o r d e r , f r o m  lo w e r  

to  h ig h e r .

T o  m a k e  th e  im m e d ia te ly  p r e c e d in g  c le a r , i t  w ill b e  h e lp fu l to  b e g in  w ith  

th e  q u e s t io n : W h a t  e x a c t ly  is  a  s u b s ta n tia l fo r m ? F o r  th e r e  a r e  s o m e , p e r h a p s  

m a n y , w h o  w o u ld  w e lc o m e  a  c le a r  a n s w e r  to  th is q u e s t io n . A  s u b s ta n t ia l 

fo r m  is  a  d if fe r e n t ia t in g  fa c to r  o f  a  c e r ta in  s o r t . I t is  r e q u ir e d  to  u n d e r s ta n d
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c h a n g e s  w h ic h  c a n  b e  c a l le d  r a d ic a l c h a n g e s , i .e . , c h a n g e s  in  w h ic h  s o m e th in g  

g o e s  o u t  o f  e x is te n c e  w ith  th e  r e s u lt  th a t  s o m e th in g  e lse  c o m e s  in to  e x is te n c e . 

T h a t is , a  th in g  o f  o n e  s o r t  (o r  k in d )  g o e s  o u t  o f  e x is te n c e , a n d  i ts  g o in g  o u t  o f  

e x is te n c e  is  id e n t ic a l ly  th e  c o m in g  in to  e x is te n c e  o f  a  th in g  o f  a n o th e r  s o r t (o r  

k in d ) . F o r  e x a m p le , s p e r m  a n d  o v u m  g o  o u t  o f  e x is te n c e  w ith  th e  r e s u lt  th a t 

a  h u m a n  b e in g  c o m e s  in to  e x is te n c e . T h a t  in  th e  r e s u lt in g  h u m a n  b e in g  b y  

w h ic h  th e  h u m a n  b e in g  d if f e r s f r o m  th e  s p e r m  a n d  o v u m  is th e  h u m a n  

s u b s ta n t ia l fo r m . A c c o r d in g  to  A q u in a s , th e  h u m a n  s u b s ta n t ia l fo r m  is th e  

h u m a n  s o u l. A  s u b s ta n t ia l fo r m  n o t o n ly  d iff e r e n t ia te s th e  r e s u lt ( th e  e n d  

t e r m , o r  e .t .) o f a  r a d ic a l c h a n g e  f r o m  th a t f r o m  w h ic h  i t c a m e  to  b e  ( th e  

b e g in n in g  t e r m ,  o r  b .t .) ,  b u t  b y  i ts  a p p e a r a n c e  a c c o u n ts  fo r  th e  b e g in n in g  o f  th e  

e x is te n c e  o f  th e  th in g  w h ic h  is  th e  e .t .; a n d  b y  i ts  p r e se n c e , fo r  th e  c o n t in u e d  

e x is te n c e  o f  th a t th in g . T h e  s u b s ta n tia l fo r m  o f  th e  e .t . is  n o t  th e  e .t . i ts e lf , b u t  

o n ly o n e c o m p o n e n t o f th e  e .t . , th e d if fe r e n t ia t in g  c o m p o n e n t. T h e r e is  

a n o th e r c o m p o n e n t in  th e  e .t ., th e  s u r v iv in g  c o m p o n e n t , i .e . , s o m e th in g  

w h ic h  s u r v iv e s in th e e .t . f r o m  th e b .t . T h is s u r v iv in g  c o m p o n e n t is  

m a tte r - p r im e  m a tte r  a t le a s t , w h e n  th e  e .t . is  a n  e le m e n t ; p r im e  m a tte r  

p lu s  th e  p o w e r s  o f  c e r ta in  r e q u ir e d  e le m e n ts , w h e n  th e  e .t . is  a  m ix e d  b o d y .

T h e  s u b s ta n tia l fo r m  o f a th in g  d if fe r s f r o m  th e e s s e n c e  o f a  th in g , 

I h o u g h b o th  a r e d if f e r e n t ia t in g fa c to r s . W h e r e a s th e  s u b s ta n t ia l fo r m  

d if f e r e n t ia te s th e e .t . o f a r a d ic a l c h a n g e f r o m  th e b .t , th e e s s e n c e  

d if f e r e n t ia te s th a t  e .t . f r o m  n o th in g n e s s . W h e r e a s  th e  e .t . o f a  r a d ic a l c h a n g e  

d if f e r s f r o m  th e  b .t . b y  r e a s o n  o f  th e  s u b s ta n tia l fo r m  a lo n e , s in c e  th e  m a tte r  

o f  th e  b .t . h a s  s u r v iv e d  in  th e  e .t .; th e  e .t . d if fe r s  f r o m  n o th in g n e s s  b y  r e a s o n  

o f  i t s  e s s e n c e , i .e . , b y  r e a s o n  o f  th e  s u b s ta n t ia l fo r m  in  c o n ju n c t io n  w ith  th e  

m a tte r  w h ic h  h a s  s u r v iv e d  in  i t f r o m  th e  b .t . T h e  e s s e n c e  o f  a  th in g  is  a ll 

th a t w ith in  i t  b y  w h ic h  i t e x is ts . T h e  s u b s ta n t ia l fo r m  o f  a  th in g  is  b u t o n e  

c o m p o n e n t o f th a t b y  w h ic h  th e  th in g  e x is ts , i .e . , ju s t o n e  c o m p o n e n t  o f th e  

th in g ’s  e s se n c e .
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T h e  s u b s ta n t ia l fo r m  o f  a  th in g  is  n o t  s o m e th in g  s e n s e -p e r c e iv a b le . B u t i t 

is r e a l . I t  is  a s  r e a l a s  r a d ic a l c h a n g e . C le a r ly , w h a t  is  r e a l d o e s  n o t  h a v e  to  b e  

s e n se -p e r c e iv a b le . M in d s  a r e  r e a l , b u t  n o t  s e n s e -p e r c e iv a b le . I d e a s  a r e  r e a l , 

b u t n o t s e n s e -p e r c e iv a b le . T o  b e  s u r e , a  s u b s ta n t ia l fo r m  is  n e ith e r  a  m in d , 

n o r  a n  id e a . W e  d o , o f  c o u r s e , fo r m  a n  id e a  o f  w h a t  a  s u b s ta n t ia l  fo r m  is , a n d  

w e  d o  th is  w ith  o u r  m in d s . B u t th e  s u b s ta n t ia l fo r m  is  n e ith e r  o u r  id e a  o f  

w h a t  i t  is , n o r  is  i t  th e  m in d  w ith  w h ic h  w e  fo r m  th a t  id e a . T h e  s u b s ta n t ia l 

fo r m  is  r e a l, a n d  is  fo u n d  in  th e  r e a l e .t . o f  a  r e a l r a d ic a l c h a n g e  a s th a t b y  

w h ic h  th e  r e a l e .t . d iff e r s  f r o m  th e  p r e v io u s ly  r e a l b .t . T h e  s u b s ta n t ia l fo r m  is  

s o m e th in g  p e r c e iv a b le  b y  th e  m in d , s o m e th in g  in te ll ig ib le —  l ik e  a n  id e a  o r  

a  m in d ,  w ith o u t  i t s e lf  b e in g  e ith e r  a n  id e a  o r  a  m in d . T h e  s u b s ta n t ia l fo r m  is  

a n  in te l l ig ib le c o m p o n e n t o f a s e n s e -p e r c e iv a b le th in g , th e m a tte r - fo r m  

c o m p o s it e .

T h o u g h  th e  s u b s ta n t ia l  fo r m  i ts e lf  is  n o t  s e n s e -p e r c e iv a b le ,  b e c a u s e  i t  is  o f  

i t s e lf w ith o u t d im e n s io n s ; i t g iv e s r is e n o n e th e le s s to m a n y  f e a tu r e s o r  

c h a r a c te r is t ic s  o r  p r o p e r t ie s w h ic h  a r e  s e n s e -p e r c e iv a b le . T h e  m o s t b a s ic  

f e a tu r e  to  w h ic h  th e  s u b s ta n t ia l fo r m  g iv e s  r is e  is  th r e e  d im e n s io n a l q u a n t ity , 

w h ic h , th o u g h  l ik e  s u b s ta n t ia l fo r m  a lso  n o t s e n s e -p e r c e iv a b le , is th a t in  

w h ic h  s e n se -p e r c e iv a b le  f e a tu r e s ( s o m e  o f  w h ic h  a r e  p r o d u c t iv e ly  e m itte d  b y  

th e s u b s ta n t ia l fo r m ) r e s id e . T h e s u b s ta n t ia l fo r m  i ts e lf , a s n o te d  a b o v e  

(p . 1 6 6 ) , is  o f  i ts e lf  b o th  l ik e  a n d  u n lik e  a  m a th e m a t ic a l p o in t ; l ik e , in a s m u c h  

a s i t is o f i ts e lf w ith o u t d im e n s io n s ; u n lik e , in a s m u c h  a s i t is c a p a b le o f  

p h y s ic a l c a u s a lity  o f  v a r io u s  s o r t s , in c lu d in g  a n  a g e n t  c a u s a l ity  w ith  r e s p e c t  to  

q u a n tity , b y  w h ic h  (a g e n t  c a u sa l ity ) i t c a u s e s  th e  " s m a ll"  B ig  B a n g  th a t g iv e s  

s iz e  (d im e n s io n s ) to  th e  e le m e n ts , a n d  to  a ll m ix e d  b o d ie s a s w e ll. O n c e  

d im e n s io n e d , th e  p h y s ic a l th in g  c a n  ta k e  o n  s e n se -p e r c e iv a b le  q u a lit ie s  o f  

v a r io u s  s o r ts , l ik e  h o t , c o ld ; w e t , d r y ; s o f t , h a r d ;  r o u g h , s m o o th ;  h e a v y , l ig h t ; 

s h o r t , io n g ; s o m e  o f  w h ic h  a r e  c a u se d  f r o m  w ith in  b y  th e  s u b s ta n t ia l fo r m  

i t s e lf , o th e r s f r o m  w ith o u t b y  p h y s ic a l c a u s e s o f v a r io u s s o r t s in  th e  

s u r r o u n d in g  e n v ir o n m e n t .
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T h e  s u b s ta n t ia l fo r m  o f  a  th in g  d if fe r s  n o t  o n ly  f r o m  th e  e s s e n c e  o f th a t  

th in g , b u t  f r o m  th e  th in g 's  a c c id e n ta l fo r m s  a s  w e ll . A  th in g  c a n  h a v e  b u t  

o n e  s u b s ta n t ia l fo r m , b u t s im u lta n e o u s ly  m a n y  a c c id e n ta l fo r m s . M o r e o v e r , 

w h e r e a s  a  s u b s ta n t ia l fo r m  is n o t i ts e lf  a  c o m p le te  e s s e n c e , s in c e  i t is n o t a  

s u b s is t in g  th in g ; i t is n o n e th e le s s p a r t o f a  c o m p le te  e s s e n c e , i .e . , o f th e  

e s s e n c e  o f th e  s u b s is t in g  m a tte r - fo r m  c o m p o s ite ; th e  o th e r  p a r t b e in g  e ith e r  

p r im e m a tte r a lo n e , in  th e c a s e o f s o m e th in g  w h ic h  is a n  e le m e n t ( th e  

s u b s ta n t ia l fo r m  o f  a n  e le m e n t  n e e d s  p r im e  m a tte r  a s  i t s  a p p r o p r ia te  s u b je c t ) ;  

o r  p r im e  m a tte r  p lu s  c e r ta in  e le m e n ts (a s v ir tu a l, d isp o s it io n a l , r e tr ie v a b le  

in g r e d ie n t s , w h ic h  fu n c t io n  a s  c o n jo in e d  in s tr u m e n ta l a g e n t  c a u se s ) , in  th e  

c a s e  o f  s o m e th in g  w h ic h  is  a  m ix e d  b o d y  ( th e  s u b s ta n tia l fo r m  o f  a  m ix e d  

b o d y  n e e d s  b o th  p r im e  m a tte r  a n d  a  c e r ta in  m ix  o f  e le m e n ts  a s  i ts  a p p r o p r ia te  

s u b je c t ) . A n  a c c id e n ta l fo r m , o n  th e  o th e r  h a n d , is n e ith e r  a c o m p le te  

e s s e n c e , s in c e  i t  i t s e lf  is  n o t  a  s u b s is t in g  th in g , b u t  n e e d s  a  s u b s is t in g  th in g  a s  

th e  s u b je c t  in  w h ic h  i t  e x is ts ;  n o r  is  i t  p a r t  o f  a  c o m p le te  e s s e n c e , fo r  th o u g h  i t 

is  in  th e  s u b s is t in g  th in g , i t is n o n e th e le s s n o t o f  th e  e s s e n c e o f , n o t a n  

in g r e d ie n t o f , th e  e s s e n c e  o f  th e  s u b s is t in g  th in g , T h e  th r e e  d im e n s io n s  o f  a  

s u b s is t in g  m a tte r -fo r m  c o m p o s it e a r e a m o n g  i ts a c c id e n ta l fo r m s , a s a r e  

f e a tu r e s l ik e  i t s c o lo r , i t s  w e ig h t , i t s  b e in g  h o t o r  c o ld , w e t o r  d r y , r o u g h  o r  

s m o o th , s o f t  o r  h a r d , a n d  th e  l ik e ; e a c h  o f  w h ic h  is  p r o p e r ly  s a id  to  b e  o f  a  

b e in g  ( e n t is ) , r a th e r  th a n  s im p ly  a  b e in g  ( e n s ) ;  i .e . , n o t  i t s e lf  a  s u b s is t in g  th in g , 

th o u g h  r e a l;  b u t  o f  a  s u b s is t in g  th in g .

H a v in g  c o n s id e r e d  th e  q u e s t io n : W h a t  e x a c t ly  is  a  s u b s ta n t ia l fo r m ? , it 

w ill b e h e lp fu l to  c o n s id e r  n e x t w h y  A q u in a s m a in ta in s th a t s u b s ta n t ia l 

fo r m s  c o m e  to  b e  b y  b e in g  e d u c e d ;  a n d  n e ith e r  b y  b e in g  c r e a te d , n o r  b y  b e in g  

g e n e r a te d , n o r  b y  b e in g  b r o u g h t  s o m e h o w  o u t  o f  a  h id d e n  a c tu a lity .
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. . .  s ic u t  p r o b a t  A r is to te le s  in  VII Metaph.,5* id  q u o d  p r o p r ie  f i t , 
e s t  c o m p o s itu m . F o r m a e  a u te m  c o r r u p t ib i liu m  r e r u m  h a b e n t u t  
a liq u a n d o  s in t , a liq u a n d o  n o n  s in t , a b s q u e  h o c q u o d  ip s a e  
g e n e r e n tu r  a u t c o r r u m p a n tu r , s e d  c o m p o s it is g e n e r a tis a u t  
c o r r u p tis , q u ia  e t ia m  fo r m a e  n o n  h a b e n t e s s e , s e d  c o m p o s ita  
h a b e n t  e s se  p e r  e a s . S ic  e n im  a lic u i c o m p e tit  f ie r i , s ic u t  e t  e s s e . 
(S .T ., 1 , q . 6 5 , a .  4 , c .) .

. . .  a s  A r is to t le  p r o v e s  in  B k .  V I I o f  th e  Metaphysics, th a t  w h ic h  
p r o p e r ly  c o m e s  to  b e  is  th e  c o m p o s ite . T h e  fo r m s  o f  c o r r u p tib le  
th in g s e x is t a t t im e s , a n d a t t im e s d o n o t e x is t , w ith o u t  
th e m s e lv e s b e in g  g e n e r a te d  o r  c o r r u p te d , b u t r a th e r a t th e  
g e n e r a t io n  a n d  c o r r u p tio n  o f c o m p o s it e s . F o r  i t is  n o t th e s e  
fo r m s th e m s e lv e s w h ic h h a v e e x is te n c e ; i t is r a th e r th e  
c o m p o s it e s  w h ic h  h a v e  e x is te n c e th r o u g h  th e s e  fo r m s . A n d  
c o m in g  in to  e x is te n c e  b e lo n g s  to  a  th in g  in  th e  s a m e  w a y  in  
w h ic h  e x is te n c e  b e lo n g s  to  i t .

A q u in a s  n o te s  ju s t  a b o v e , a g r e e in g  w ith  A r is to t le , th a t in  th e  p h y s ic a l 

w o r ld , i t  is  th e  c o m p o s ite  o f  m a tte r  a n d  fo r m  w h ic h  s u b s is t s ,  a n d  n o t  i t s  fo r m . 

A n d  s o , i t is th e  c o m p o s it e  w h ic h  is  g e n e r a te d , a n d  n o t i t s  fo r m . I t s fo r m  

c o m e s  to  b e  w h e n  th e  c o m p o s ite  c o m e s  to  b e , b u t  o n ly  th e  c o m p o s it e  s u b s is t s . 

T h e  fo r m  is  r a th e r  th a t b y  w h ic h  th e  c o m p o s ite  s u b s is t s . A s  A q u in a s  p u ts  i t 

ju s t a b o v e , *.  . . i t is  n o t th e s e  fo r m s th e m s e lv e s  w h ic h  h a v e  e x is te n c e ;  i t is  

r a th e r  th e  c o m p o s it e s w h ic h  h a v e  e x is te n c e  th r o u g h  th e s e  fo r m s ."

. . .  o m n e s  q u i n o n  c o n s id e r a v e r u n t  h o c  q u o d  p h ilo s o p h u s  s u p r a  
o s te n d it , q u o d  fo r m a e  n o n  f iu n t , p a ss i s u n t d if f ic u lta te s c ir c a  
fa c t io n e m  fo r m a r u m . P r o p te r  h o c  n a m q u e  q u id a m  c o a c t i s u n t  
d ic e r e  o m n e s  fo r m a s e s s e  e x  c r e a t io n e . N a m  p o n e b a n t  fo r m a s  
f ie r i , e t n o n  p o te r a n t p o n e r e q u o d  f ie r e n t e x  m a te r ia , c u m  
m a te r ia  n o n s it  p a r s  fo r m a e . U n d e  s e q u e b a tu r  q u o d  f ie r e n t  e x  
n ih ilo , e t p e r  c o n se q u e n s  q u o d  c r e a r e n tu r . E  c o n tr a r io  a u te m  
q u id a m p o s u e r u n t , p r o p te r h a n c d if f ic u lta te m , fo r m a s

5 4 A r is to t le , Metaphysics, B k . V II, c h . 8 ,1 0 3 3  a  2 4  -  b  8 ; c h . 9 ,1 0 3 4 b  7 -1 6 . In  A q u in a s  

s e e hi VIIMetaph., le c t . 4 , n n . 1 4 1 7 -1 4 2 3 ; le c t. 8 , n . 1 4 5 8 . 
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praeexistere in materia actu, quod est ponere latitationem 

formarum, sicut posuit Anaxagoras.

Sententia autem Aristotelis, qui ponit formas non fieri, sed 

compositum, utrumque excludit. Neque enim oportet dicere 

quod formae sint causatae ab aliquo extrinseco agente, neque 

quod fuerint semper actu in materia, sed in potentia tantum. Et 

quod in generatione compositi sint eductae de potentia in actum. 

(In VII Metaph., lect. 7, n. 1430).

. . .  a ll w h o  d id  n o t ta k e  in to  a c c o u n t w h a t th e  P h ilo s o p h e r  

s h o w e d  a b o v e , th a t  i t  is  n o t  fo r m s  w h ic h  c o m e  to  b e  [b u t  r a th e r  

c o m p o s it e s ] , w e r e  b e se t  w ith  d if f ic u lt ie s  c o n c e r n in g  th e  m a k in g  

o f  fo r m s . F o r  i t  w a s  b e c a u s e  o f  th is  th a t  s o m e  w e r e  d r iv e n  to  s a y  

th a t a ll fo r m s  d e r iv e  f r o m  c r e a t io n . T h e y  h e ld  th a t  fo r m s  c o m e  

to  b e , b u t  c o u ld  n o t  h o ld  th a t  th e y  c a m e  to  b e  o u t  o f  m a tte r , s in c e  

m a tte r  is  n o t  a  p a r t o f  w h a t  a  fo r m  is . W h e n c e  i t  fo l lo w e d  th a t  

th e y  c a m e  to  b e  o u t  o f  n o th in g , a n d  c o n s e q u e n tly  th a t  th e y  w e r e  
c r e a te d . T h e r e  w e r e  o th e r s  w h o , b e c a u s e  o f  th is  d iff ic u lty , h e ld  

o n  th e  c o n tr a r y  th a t fo r m s p r e -e x is te d  in  m a tte r  in  a  s ta te  o f  

a c tu a lity , w h ic h is to h o ld  th e h id d e n n e s s o f fo r m s , a s  

A n a x a g o r a s  d id .

N o w  th e  o p in io n  o f A r is to t le , w h o  h o ld s  th a t i t is n o t fo r m s  

w h ic h  c o m e to  b e , b u t r a th e r  th e  c o m p o s it e , e x c lu d e s b o th  
c r e a t io n  a n d  h id d e n n e s s . F o r  i t  is  n o t  n e c e s s a r y  to  s a y  th a t  forms 
a r e  c a u s e d  b y  a n  e x tr in s ic  [ c r e a t iv e ] a g e n t , n o r  th a t th e y  h a v e  
a lw a y s  e x is te d  in  m a tte r  in  a  s ta te  o f  a c tu a lity , b u t  r a th e r  o n ly  in  
a  s ta te  o f  p o te n t ia l ity ;  a n d  th a t  th e y  a r e  e d u c e d  f r o m  p o te n c y  in to  
a c tu a lity  in  th e  g e n e r a t io n  o f  th e  c o m p o s it e .

J u s t a b o v e , A q u in a s  is  p o in t in g  o u t  th a t i t  w a s  p u z z l in g  to  s o m e  to  h o ld  

b o th  th a t fo r m s  c o m e  to  b e , a n d  th a t  m a tte r  is  n o t  a  p a r t  o f  th e ir  n a tu r e . F o r  

th is  s e e m e d  to  m e a n  th a t th e s e  fo r m s d id  n o t  c o m e  to  b e  o u t  o f  m a tte r , a n d  

th a t h e n c e  th e y  c a m e  to  b e  o u t  o f  n o th in g , a n d  th a t th e r e fo r e  th e y  m u st  h a v e  

b e e n  c r e a te d . T o  o th e r s  th is  s e e m e d  to  m e a n , r a th e r , th a t  s in c e  th e s e  fo r m s  

c o u ld  n o t c o m e  to  b e  o u t  o f  a  m a tte r  w h ic h  w o u ld  s u r v iv e  in  th e m  a s  a  p a r t  

o f  th e ir  n a tu r e , th e y  m u st  h a v e  p r e -e x is te d  in  th e ir  m a tte r  in  a  s ta te  o f  h id d e n  
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a c tu a lity . S o  th a t  th e y  w e r e  g e n e r a te d , r a th e r  th a n  c r e a te d ;  b u t  th a t  g e n e r a t io n  

w a s s im p ly  s o m e  s o r t o f r e m o v a l, o r u n d o in g , o r u n s c r a m b lin g , o f th e  

h id d e n n e s s  o f  th e ir  a c tu a lity . N o w , i f  o n e  a t te n d s  to  th e  fa c t , n o te s  A q u in a s , 

th a t  i t is  n o t th e  fo r m  w h ic h  c o m e s  to  b e , b u t  r a th e r  th a t o f  w h ic h  th e  fo r m  is  

a  c o m p o n e n t (a lo n g  w ith  th e  a p p r o p r ia te  m a tte r ) , a s A r is to t le  m a in ta in e d , 

o n e  c a n  e a s ily  e x c lu d e  b o th  th e  n e e d  fo r  c r e a t io n  a n d  th e  n e e d  fo r  h id d e n n e s s .  

F o r  fo r m s , a s  A r is o t le  s e e s  i t , p r e -e x is t in  m a tte r , n o t in  a  s ta te  o f  a c tu a lity  

( th o u g h  h id d e n ) , b u t r a th e r  in  a  s ta te  o f p o te n t ia li ty , f r o m  w h ic h  th e y  a r e  

e d u c e d  (n o t  g e n e r a te d ) w h e n  th e  c o m p o s ite  is  g e n e r a te d .

. . . fo r m a e  . . . p r o p r ie  n o n  f iu n t , s e d  e d u c u n tu r  d e  p o te n tia  
m a te r ia e , in  q u a n tu m  m a te r ia  q u a e  e s t  in  p o te n t ia  a d  fo r m a m  f it  
a c tu  s u b  fo r m a , q u o d  e s t  fa c e r e  c o m p o s itu m . (In VII Metaph., 

le c t . 7 , n . 2 3 ) .

. . .  fo r m s  . . .  d o  n o t  p r o p e r ly  c o m e  to  b e ,  b u t  a r e  e d u c e d  f r o m  th e  
p o te n c y  o f  m a tte r , in a s m u c h  a s m a tte r  w h ic h  is p o te n c y  to  a  
fo r m  c o m e s  to  b e  a c tu a lly  u n d e r  th a t  fo r m ; a n d  th is  is  to  m a k e  

th e  c o m p o s it e .

J u s t a b o v e , A q u in a s  c o n f ir m s th e  p o in t m a d e  in  th e  p r e c e d in g  p a s s a g e , 

i .e . , th a t i t is  n o t th e  fo r m  w h ic h  p r o p e r ly  c o m e s to  b e , b u t th e  c o m p o s it e .  

A n d  th e  c o m in g  to  b e  o f th e  c o m p o s it e  is , o n e  m ig h t a d d , id e n t ic a l ly  th e  

e d u c t io n  o f  th e  fo r m  o f  th e  c o m p o s it e  f r o m  th e  p o te n c y  o f  th e  m a tte r  w h ic h  

s u r v iv e s  in  th e  c o m p o s ite  a s  p a r t  o f  w h a t  th e  c o m p o s it e  is .

. . .  m u ltis  e r r o r  a c c id it  c ir c a  fo r m a s  e x  h o c  q u o d  d e  e is  iu d ic a n t  
s ic u t  d e  s u b s ta n t i is  iu d ic a tu r . Q u o d  q u id e m  e x  h o c  c o n t in g e r e  
v id e tu r  q u o d  fo r m a e  p e r  m o d u m  s u b s ta n t ia r u m  s ig n a n tu r  in  
a b s tr a c to , u t a lb e d o , v e l v ir tu s , a u t a liq u id  h u iu s m o d i. U n d e  
a liq u i  m o d u m  lo q u e n d i  s e q u e n te s , s ic  d e  e is  iu d ic a n t  a c  s i e s s e n t  
s u b s ta n t ia e . E t e x  h in c  p r o c e s s it  e r r o r  ta m  e o r u m  q u i p o s u e r u n t  
la t ita t io n e m  fo r m a r u m , q u a m  e o r u m  q u i p o su e r u n t  fo r m a s  e s s e  
a  c r e a t io n e . A e s t im a v e r u n t e n im  q u o d  fo r m is  c o m p e te r e t  f ie r i  
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s ic u t c o m p e t it s u b s ta n t i is . E t id e o  n o n  in v e n ie n te s  e x  q u o  
fo r m a e  g e n e r e n tu r ,  p o su e r u n t  e a s  v e l c r e a r i, v e l p r a e e x is te r e  in  

m a te r ia , n o n  a t te n d e n te s q u o d  s ic u t  e s s e  n o n  e s t fo r m a e , s e d  
s u b ie c t i p e r  fo r m a m , i ta  n e c  f ie r i q u o d  t e r m in a tu r  a d  e s s e , e s t  
fo r m a e , s e d  s u b ie c t i. S ic u t  e n im  fo r m a  e n s  d ic itu r ,  n o n  q u ia  ip s a  

s it ,  s i  p r o p r ie  lo q u a m u r ,  s e d  q u ia  a liq u id  e a  e s t ;  i ta  e t  fo r m a  f ie r i 
d ic itu r , n o n  q u ia  ip sa  f ia t , s e d  q u ia  e a  a liq u id  f it , d u m  s c i l ic e t 
s u b ie c tu m  r e d u c itu r  d e  p o te n tia  in  a c tu m . (Q .D ., D e  Virt. in 
Comm,, q . u n ., a . 1 1 , c . ,  in  p r in e .) .

. . .  a n  e r r o r  w ith  r e s p e c t to  fo r m s  h a s  b e fa lle n  m a n y , b e c a u s e  
th e y  th in k  a b o u t  fo r m s  a s  th e y  th in k  a b o u t  s u b s ta n c e s . A n d  i t  

a p p e a r s  th a t  th is  h a p p e n s b e c a u s e  fo r m s  a r e  d e s ig n a te d  in  th e  
a b s tr a c t  in  th e  m a n n e r  o f  s u b s ta n c e s , a s  w h ite n e s s ,  o r  v ir tu e , o r  
o th e r  th in g s o f th is  s o r t . W h e n c e  s o m e , fo l lo w in g  a  w a y  o f  
s p e a k in g , th o u g h t  a b o u t  fo r m s  a s  i f  th e y  w e r e  s u b s ta n c e s . A n d  

th i ® C ° m e s th e e r r o r b o th  o f th o s e w h o h e I d lh e  

i e n n e s s  o f  fo r m s , a n d  o f  th o s e  w h o  h e ld  th a t fo r m s  d e r iv e  
o m  c r e a t io n . F o r  th e y  th o u g h t th a t c o m in g  to  b e  b e lo n g s to  

o r m s  a s  i t  b e lo n g s  to  s u b s ta n c e s . A n d  s o ,  n o t  f in d in g  a n y th in g  
r o m  w h ic h  fo r m s  m ig h t b e  g e n e r a te d , th e y  h e ld  e ith e r  th a t 

a » 1™ ! ,a r e  " e a t .e < i' o r  th e y  p r e -e x is te d  in  m a tte r ,  n o t  p a y in g

e n  io n  th a t  ju s t  a s  e x is te n c e  d o e s  n o t  b e lo n g  to  fo r m , b u t to  
th e  s u b je c t  th r o u g h  th e  fo r m , s o  to o  n e ith e r  d o e s  c o m in g  to  b e  
w h ic h  t e r m in a te s  in  e x is te n c e  b e lo n g  to  fo r m ,  b u t  to  th e  s u b je c t , 

o r  ju s t  a s th e  fo r m  is  s a id  to  b e  a  b e in g , n o t  b e c a u s e  i t  i t s e lf  
x is ,  i f  w e  s p e a k  p r o p e r ly ,  b u t  b e c a u s e  s o m e th in g  ( e ls e ]  e x is t s  b y  

r e a s o n  o f  i t ; s o  to o  th e  fo r m  is  s a id  to  c o m e  to  b e , n o t  b e c a u s e  i t 
i ts e lf  c o m e s  to  b e , b u t  b e c a u s e  s o m e th in g  [ e ls e ]  c o m e s  to  b e  b y  
r e a s o n  o f  i t ;  a n d  th is ,  p r e c is e ly  w h e n  th e  s u b je c t  is  r e d u c e d  f r o m  
p o te n c y  to  a c tu a lity .

J u s t a b o v e , A q u in a s  g iv e s  a n  e x tr a o r d in a r i ly  c le a r  a c c o u n t o f  w h a t 

. u  S ° m e  w b e n  th e y  a llo w e d  th e m s e lv e s to  b e  m is le a d  b y  a  w a y  o f  
ln g ‘ W e  S p e a k  o f  fo r m s th e  a b s tr a c t , A q u in a s  n o te s , a s  i f  th e y  w e r e  

c e s , e .g . , w h ite n e s s , s o f tn e s s , h a r d n e s s , v ir tu e . A n d  s o , i t  s e e m e d  to  
th a t  c o m in g  to  b e  b e lo n g s  to  fo r m s  a s  i t  b e lo n g s  to  s u b s ta n c e s . B u t, s in c e  

m a tte r  is  n o t a  p a r t o f  w h a t a  fo r m  is , th e r e  s e e m e d  to  b e  n o th in g  o u t o f  

w  ic h  fo r m s  c o u ld  c o m e  to  b e . A n d  s o  i t  s e e m e d  e ith e r  th a t  th e se  fo r m s  w e r e  
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c r e a te d  ( i .e . , c a m e  to  b e  o u t  o f  n o th in g ) , o r  th a t  th e y  p r e -e x is te d  in  th e ir  m a tte r  

in  a  s ta te  o f  (h id d e n ) a c tu a lity . —  B u t  a g a in , fo r m s  d o  n o t  c o m e  to  b e , in  th e  

p r o p e r  s e n s e  o f  c o m in g  to  b e , s in c e  fo r m s  a r e  n o t  s u b s is t in g  th in g s . R a th e r , 

th e  s u b s is t in g  c o m p o s it e  c o m e s to  b e ; a n d  th e  fo r m  is th a t b y  w h ic h  th e  

c o m p o s it e  c o m e s  to  b e . O r , i f  th e  fo r m  c a n  b e  s a id  to  c o m e  to  b e , th is  c a n  b e  

s a id  o n ly  in  a n  im p r o p e r s e n s e , m e a n in g th a t i t c o m e s to b e n o t a s a  

s u b s is t in g  th in g , b u t  o n ly  a s  th a t  b y  w h ic h  th e  s u b s is t in g  th in g  s u b s is t s .

. . .  e x m ix t io n e e le m e n to r u m  n e d u m  in te lle c tu s , s e d n e c  

a n im a  v e g e ta b ilis  p r o d u c itu r .. . (De Unitate Intellectus contra 

Averroistas, c . 1 , n .  4 7 ) .

. . . n u lla  a n im a [n e c v e g e ta b il iu m , n e c a n im a liu m , n e c  

h o m in u m ] e x  c o m m ix tio n e  e le m e n to r u m  c a u s e tu r  . . . (Ibid.).

. . .  i t  is  n o t o n ly  th e  in te lle c t  w h ic h  is  n o t p r o d u c e d  o u t o f  a  

m ix in g  o f  e le m e n ts ,  b u t  n e ith e r  is  th e  v e g e ta b le  s o u l. . .

. . .  n o  s o u l [n e ith e r  o f  v e g e ta b le s ,  n o r  o f  a n im a ls ,  n o r  o f  m a n ]  is  

c a u s e d  o u t  o f  a  m ix in g  o f  e le m e n ts  . . .

J u s t a b o v e , A q u in a s o b s e r v e s th a t i t is n o t o n ly  m a n 's s o u l, th e  

in te l le c tu a l s o u l, w h ic h  is n o t p r o d u c e d  o u t o f a  m ix in g  o f e le m e n ts , b u t 

n e ith e r  is  th e  v e g e ta b le  s o u l, n o r  in d e e d  a n y  s o u l a t  a ll . W h a t h e  m e a n s  is  

th a t  a  m ix in g  o f  e le m e n ts —  w ith  n o  l iv in g  th in g , n o  th in g  w h ic h  h a s  a  s o u l , 

in  a t te n d a n c e  a s  a n  a c t iv e ly  e n g a g e d  e x tr in s ic  a g e n t  c a u s e —  c a n n o t  p r o d u c e  a  

n e w  l iv in g  th in g . A  n e w  l iv in g  th in g  w ith  a  v e g e ta b le  s o u l c a n  in d e e d  b e  

p r o d u c e d  o u t o f a  c e r ta in  m ix in g  o f e le m e n ts , b u t o n ly  i f , a lo n g  w ith  th e  

in tr in s ic  in s tr u m e n ta l a g e n t c a u s a l ity  o f th o s e e le m e n ts a n d  th e  e x tr in s ic  

u n iv e r s a l a g e n t c a u s a lity  o f  s o m e  a p p r o p r ia te  h e a v e n ly  b o d y ( - ie s ) , th e r e  is  

a lso  th e  e x tr in s ic  p a r tic u la r  a n d  u n iv o c a l a g e n t c a u s a lity  o f a  l iv in g  th in g  

w ith  th a t s a m e s o r t o f v e g e ta b le s o u l.5 5 S im ila r ly w ith  r e s p e c t to  th e  

p r o d u c tio n  o f  a  n e w  l iv in g  th in g  w ith  a n  a n im a l s o u l. B u t th e  h u m a n  s o u l, 

th e  in te l le c tu a l s o u l, c a n  b e  p r o d u c e d  o n ly  b y  G o d , b y  a  d ir e c t  a c t  o f  c r e a t io n .

5 5 S e e a b o v e  p p . 2 0 6 -2 0 7 , w ith  s p e c ia l a tte n t io n  to  fo o tn o te  4 3 .
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T o  b e  s u r e , e v e n  th e  h u m a n ,  s o u l n e e d s  a  c e r ta in  s o r t  o f  m a tte r  in  w h ic h  to  b e  

c r e a te d b y  G o d , i .e . , a m a tte r in  w h ic h  is fo u n d  th e a p p r o p r ia te  m ix  o f  

e le m e n ts ; a n d  th is  m ix  is  b r o u g h t  a b o u t , p r io r  to  G o d 's  c r e a t io n  o f  th e  h u m a n  

s o u l , b y  a n  a p p r o p r ia te  c o n ju n c t io n  o f  a g e n t  c a u s e s : n o t  o n ly  c e r ta in  r e q u ir e d  

e le m e n ts a s  in tr in s ic  in s tr u m e n ta l c a u s e s , b u t  a ls o c e r ta in  h e a v e n ly  b o d ie s  a s  

e x tr in s ic  u n iv e r s a l a n d  a n a lo g ic a l c a u s e s , a n d  a n  a lr e a d y  e x is t in g  p a ir o f  

h u m a n  b e in g s  a s  e x tr in s ic  p a r t ic u la r  a n d  u n iv o c a l c a u s e s .

. . . s ic u t to tu m  e s s e  e a r u m  [ s c . fo r m a r u m  q u a e  d iff e r u n t a b  
a n im a  in te l le c t iv a ] e s t  in  c o n c r e t io n e  a d  m a te r ia m , i ta  to ta l it e r  
e d u c i d ic u n tu r  d e  p o te n t ia  m a te r ia e . A n im a  a u te m  in te lle c t iv a ,  
c u m  h a b e a t  o p e r a t io n e m  s in e  c o r p o r e , n o n  e s t  e s se  s u u m  s o lu m  
in  c o n c r e t io n e  a d  m a te r ia m ; u n d e  n o n  p o te s t  d ic i q u o d  e d u c a tu r  
d e m a te r ia , s e d  m a g is q u o d  e s t a  p r in c ip io  e x tr in s e c o . (De 
Unitate Intellectus contra Averroistas, c .  1 , n .  4 6 ) .

. . .  ju s t  a s  th e  w h o le  b e in g  [o f  fo r m s  w h ic h  a r e  d iff e r e n t  f r o m  th e  
in te l le c tu a l s o u l] l ie s  in  th e ir  b e in g  b o u n d  to  m a tte r ,  s o  th e y  a r e  
s a id  to  b e  totally educed from th e  p o te n c y  o f  m a tte r . B u t th e  
in te l le c tu a l s o u l, s in c e  i t  h a s  a n  o p e r a t io n  w ith o u t  th e  b o d y , is  
n o t  s u c h  th a t  i t s  e x is te n c e  c o n s is t s  o n ly  in  b e in g  b o u n d  to  m a tte r . 
W h e n c e i t c a n n o t b e  s a id  th a t i t is  educed from m a tte r , b u t 
r a th e r  th a t  i t  is  f r o m  a n  e x tr in s ic  [a n d  c r e a t in g ]  p r in c ip le .

J u s t  a b o v e , A q u in a s  is  p o in t in g  o u t  a  s ig n if ic a n t  d iff e r e n c e  b e tw e e n  th e  

h u m a n  s o u l , th e  in te l le c tu a l s o u l, o n  th e  o n e  h a n d , a n d  a ll o th e r  ty p e s o f  

s o u l, o n  th e  o th e r  h a n d . M a n 's  s o u l h a s  a n  o p e r a t io n  w ith o u t  th e  b o d y -  

h a b e t o p e r a t io n e m  s in e  c o r p o r e  —  i .e . , a n  a c t iv ity  w h ic h  th e  s o u l p e r fo r m s  

in d e p e n d e n tly  o f  th e  b o d y  a n d  a ll b o d ily  o r g a n s , in c lu d in g  th e  b r a in . A ll th e  

a c t iv it ie s  o f  lo w e r  ty p e s  o f  s o u l a r e  w ith  th e  b o d y , i .e . , c o m p le te ly  d e p e n d e n t 

o n  th e  b o d y  fo r  th e ir  p e r fo r m a n c e - d e p e n d e n t o n  th e  v a r io u s  e le m e n ts , 

a to m s , m o le c u le s , t is s u e s , o r g a n s , e tc . , w h ic h  a r e  c o m p o n e n ts o f th e b o d y . 

F r o m  th is  i t  fo llo w s , a s  A q u in a s  s e e s  i t , th a t  lo w e r  ty p e s  o f s o u l c a n  b e  e d u c e d  

f r o m  th e  p o te n c y  o f  m a tte r , i .e . , th a t th e y  c a n  b e  b r o u g h t  in to  e x is te n c e  b y  a  
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c o n ju n c t i o n  o f  t h e  fo l l o w i n g , w i t h o u t  n e e d  o f a  d i r e c t  a n d  s p e c i a l  c r e a t i n g  a c t  

o f Go d : p r i m e  m a t t e r , p r o p e r l y  d i s p o s e d  b y  a n  a p p r o p r i a t e  s u b s t a n t i a l fo r m  

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

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

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

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

l o w e r  t y p e s  o f  s o u l . T h a t  i s , t h e s e  l o w e r  t y p e s  o f  s o u l  a r e  t o t a l l y  e d u c e d  fr o m  

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

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

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

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

r e s i d e  i n  t h e  p h y s i c a l  w o r l d . T h e  h u m a n  s o u l , t h e r e fo r e , i s  d e r i v e d  fr o m  a n  

e x t r i n s i c p r i n c i p l e , i .e ., e x t r i n s i c t o  t h e  p h y s i c a l w o r l d , b y  w h i c h  A q u i n a s  

m e a n s  Go d . A s  A q u i n a s  p u t s  i t i n  t h e  p a s s a g e  ju s t a b o v e : A n i m a  . . . 

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

e d u c a t u r  d e  m a t e r i a , s e d  m a g i s  q u o d  e s t  a  p r i n c i p i o  e x t r i n s e c o .

__ creari est quoddam fieri... Fieri autem ordinatur ad esse 
rei. Unde illis proprie convenit fieri et creari, quibus convenit 
esse. Quod quidem convenit proprie subsistentibus, sive sint 

simplicia, sicut substantiae separatae, sive sint composita, sicut 

substantiae materiales. Illi enim proprie convenit esse, quod 

habet esse; et hoc est subsistens in suo esse. Formae autem et 

accidentia, et alia huiusmodi, non dicuntur entia quasi ipsa sint, 

sed quia eis aliquid est; ut albedo ea ratione dicitur ens, quia ea 

subiectum est album. Unde, secundum Philosophum, accidens 

magis proprie dicitur entis quam ens. Sicut igitur accidentia et 

formae, et huiusmodi, quae non subsistunt, magis sunt 

coexistentia quam entia; ita magis debent dici concreata quam 

creata. Proprie vero creata sunt subsistentia. (S.T., I, q. 45, a. 4, 

cj

... being created is a kind of coming to be ... Now coming to 

be is ordered to the being of a thing. Whence coming to be and 

being created belong properly to those things to which being 

belongs. Now, being belongs properly to subsisting things, 
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w h e th e r  th e y  a r e s im p le , l ik e  th e  s e p a r a te d  s u b s ta n c e s , o r  
c o m p o s ite , l ik e  m a te r ia l  s u b s ta n c e s . F o r  b e in g  b e lo n g s  p r o p e r ly  
to  th a t  w h ic h  has b e in g ; a n d  th is  is  s o m e th in g  w h ic h  s u b s is ts  in  
i ts  own b e in g . N o w  fo r m s  a n d  a c c id e n ts , a n d  o th e r  th in g s  o f  
th is  s o r t , a r e  n o t  s a id  to  b e  b e in g s  a s  i f  th e y  th e m s e lv e s  e x is t , b u t 
r a th e r  b e c a u s e  s o m e th in g  [ e lse ]  e x is ts  b y  r e a s o n  o f  th e m . F o r  
e x a m p le , w h ite n e s s  is  s a id  to  b e  a  b e in g ,  b e c a u s e  i t s  s u b je c t  is  
w h ite  b y  r e a s o n  o f  i t . W h e n c e , a c c o r d in g  to  th e  P h ilo s o p h e r , a n  
a c c id e n t is  m o r e  p r o p e r ly  s a id  to  b e  of a being th a n  a  b e in g . 
T h e r e fo r e , ju s t  a s  a c c id e n ts  a n d  fo r m s , a n d  th e  l ik e , w h ic h  d o  
n o t  s u b s is t , co-exist r a th e r  th a n  e x is t; s o  to o , th e y  o u g h t to  b e  
s a id  to  b e  co-created r a th e r  th a n  c r e a te d . T h in g s w h ic h  a r e  

p r o p e r ly  c r e a te d  a r e  s u b s is t in g  th in g s .

J u s t  a b o v e , A q u in a s  is  n o tin g  th a t  c r e a t io n , l ik e  g e n e r a t io n , is  a  k in d  o f  

c o m in g  to  b e . S o  th a t  c r e a t io n , l ik e  g e n e r a tio n ,  b e lo n g s  p r o p e r ly  o n ly  to  th a t 

to  w h ic h  e x is te n c e  b e lo n g s . A n d  th a t  is  th e  s u b s is t in g  th in g , w h e th e r  i t  is  

s im p le , l ik e  a  s e p a r a te d  s u b s ta n c e , o r  c o m p o s it e , l ik e  a  m a te r ia l s u b s ta n c e . 

N o w , s u b s ta n t ia l fo r m s  a n d  a c c id e n ta l fo r m s  a r e  s a id  to  e x is t  n o t  b e c a u se  th e y  

a r e  th e m se lv e s  s u b s is t in g  th in g s , b u t r a th e r  b e c a u s e  th e y  a r e  e ith e r  th a t b y  

w h ic h  a  s u b s is t in g  th in g  s u b s is t s  ( th e s e  a r e  s u b s ta n t ia l fo r m s )  o r  th a t  b y  w h ic h  

a  s u b s is t in g  th in g  is  w h ite , o r  ta l l , o r  v ir tu o u s , o r  s o m e th in g  e ls e  o f  th is  s o r t  

( th e s e  a r e  a c c id e n ta l fo r m s) . A n d  s o , s in c e  s u b s ta n t ia l fo r m s  a n d  a c c id e n ta l 

fo r m s  d o  n o t  s u b s is t , th e y  a r e  c o*e x is te n ts  ( c o e x is te n t ia ) , r a th e r  th e n  e x is te n t s  

( e x is t e n t ia ) . A n d  th is  is  w h y  th e y  o u g h t  to  b e  s a id  to  b e  c o -c r e a te d  ( c o n c r e a ta ) 

r a th e r  th a n  c r e a te d  ( c r e a ta ) . A n d , o n e  c a n  a d d , th is  is  a ls o  w h y  th e y  o u g h t to  

b e  s a id  to  b e  c o -g e n e r a le d  ( c o g e n e r a ta )  r a th e r  th a n  g e n e r a te d  (g e n e r a ta ) . A n d  

fo r  a  s u b s ta n t ia l fo r m  to  b e  c o -g e n e r a te d  is  fo r  i t  to  b e  e d u c e d  f r o m  th e  p o te n c y  

o f  m a tte r .

*  c r e a * u r  e s *  e x  n ih ilo . C o m p o s ita  a u te m  n o n  s u n t  e x

n ih ilo , s e d e x s u is c o m p o n e n tib u s . E r g o c o m p o s it is  n o n  
c o n v e n it  c r e a r i . (S .T ., I , q . 4 5 , a .  4 , o b j .2 ) .

. . .  c r e a t io  n o n  d ic it  c o n s t itu t io n e m  r e i c o m p o s ita e  e x  p r in c ip i is  
p r a e e x is te n t ib u s ; s e d  c o m p o s itu m  s ic  d ic itu r  c r e a r i , q u o d  s im u l 
c u m  o m n ib u s  s u is  p r in c ip iis  in  e s s e  p r o d u c itu r . (Ibid., a d  2 ) .
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. . .  w h a t  is  c r e a te d  c o m e s  to  b e  o u t  o f  n o th in g . N o w  c o m p o s it e s  
d o  n o t  c o m e  to  b e  o u t  o f  n o th in g , b u t  o u t  o f  th e ir  c o m p o n e n ts . 
T h e r e fo r e  i t  d o e s  n o t  b e lo n g  to  c o m p o s it e s  to  b e  c r e a te d .

. . . c r e a t io n  d o e s  n o t  m e a n  th e  p u t t in g  to g e th e r  o f  a  c o m p o s ite  
th in g  o u t  o f  p r e -e x is t in g  p r in c ip le s . R a th e r  th e  c o m p o s ite  is  s a id  
to  b e  c r e a te d  in  s u c h  a  w a y  th a t  i t  is  b r o u g h t  in to  b e in g  to g e th e r  
w ith  (a t  th e  s a m e  t im e  a s )  a ll  i t s  p r in c ip le s .

J u s t a b o v e , A q u in a s  c la r if ie s  w h a t  i t m e a n s  fo r  a  c o m p o s e d  th in g  to  b e  

c r e a te d , in  o r d e r  to  m a k e  c le a r  th a t  a  c o m p o s e d  th in g , w h e th e r  a n  e le m e n t  o r  

a  m ix e d  b o d y , c a n  b e  c r e a te d . T h e  o b je c t io n  h a s i t th a t c o m p o s e d  th in g s  

c a n n o t b e  c r e a te d , b e c a u s e  th e y  c o m e  to  b e  o u t o f th e ir  c o m p o n e n ts , r a th e r  

th a n  o u t  o f  n o th in g . A q u in a s  r e s p o n d s  b y  e m p h a s iz in g  th a t  th e  c r e a t io n  o f  a  

c o m p o s e d  th in g  d o e s  n o t  m e a n  th a t i t  w a s  c o n s t itu te d  o r  p u t to g e th e r  o u t  o f  

c o m p o n e n t  p r in c ip le s  w h ic h  p r e -e x is te d — i.e., p r io r  to  i t s  c r e a t io n . I t  m e a n s  

r a th e r  th a t  a ll o f  i t s  c o m p o n e n t  p r in c ip le s  w e r e  b r o u g h t in to  e x is te n c e  w h e n  

i t i ts e lf  w a s  b r o u g h t in to  e x is te n c e . I n  t e r m s  o f th e  p a s sa g e  c o n s id e r e d  ju s t 

p r io r  to  th is  o n e , th e  c o m p o n e n t  p r in c ip le s  o f  a  c o m p o s e d  th in g  a r e  c o -c r e a te d  

w h e n  th e  c o m p o s e d  th in g  i t s e lf  is  c r e a te d . A n d  th e s e  c o -c r e a te d  c o m p o n e n t  

p r in c ip le s , o n e  s h o u ld  p o in t  o u t , a r e  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  a lo n g  

w ith  a n  a p p r o p r ia te m ix  o f e le m e n ts , in  th e  c a s e  o f a  m ix e d  b o d y ; p r im e  

m a tte r  a n d  s u b s ta n t ia l fo r m  a lo n e , in  th e  c a s e  o f  a n  e le m e n t . I t s h o u ld  b e  

c le a r  th a t  a  c o -c r e a te d  s u b s ta n t ia l fo r m , p r e c is e ly  a s  c o -c r e a te d , w a s  n o t  e d u c e d  

f r o m  th e  p o te n c y  o f  m a tte r , fo r  th e r e  w a s  n o  p r e -e x is t in g  m a tte r  f r o m  w h ic h  

i t  c o u ld  b e  e d u c e d .

A n d  s o , s o m e  s o r t  o f  a n s w e r  h a s  b e e n  g iv e n  to  th e  fo l lo w in g  q u e s t io n s . 

1 ) W h a t  e x a c t ly  is  a  s u b s ta n t ia l fo r m ? A  s u b s ta n t ia l fo r m , b r ie f ly , is  a  c e r ta in  

s o r t o f r e a l d if f e r e n t ia to r , in te ll ig ib le  n o t s e n s e -p e r c e iv a b le ;  i t d if fe r e n t ia te s  
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th e r e a l e n d  t e r m  ( e .t .)  o f a  r e a l r a d ic a l c h a n g e  f r o m  th e  r e a l b e g in n in g  t e r m  

(b .t .) o f th a t r e a l c h a n g e . 2 ) W h y  d o e s A q u in a s m a in ta in  th a t w h e n  

s u b s ta n t ia l fo r m s  c o m e  to  b e  (a ft e r  G o d 's  in it ia l c r e a t iv e  p r o d u c tio n  o f th in g s )  

th e y  c o m e  to  b e  b y  b e in g  e d u c e d , r a th e r  th a n  b y  b e in g  c r e a te d , o r  b y  b e in g  

g e n e r a te d , o r  b y  b e in g  b r o u g h t  s o m e h o w  o u t  o f  s o m e  s o r t  of h id d e n  a c tu a lity ?  

B r ie f ly , th is is s o  b e c a u s e  i t is w ith in  th e  c a u s a l c a p a c it ie s , b o th  r e c e p tiv e  

( fo r m s  p r e -e x is t in  m a tte r  n o t  a c tu a lly , b u t  p o te n t ia lly )  a n d  a g e n t , o f  th in g s  in  

th e  m a te r ia l w o r ld  to  b r in g  th e s e  s u b s ta n t ia l fo r m s  in to  e x is te n c e  (a s  th a t b y  

w h ic h  s u b s is t in g  th in g s  e x is t ) ,  w ith o u t  n e e d  o f  a  d ir e c t  a n d  s p e c ia l  c r e a t iv e  a c t  

o f  G o d . 3 ) W h y  is  i t th a t  th e  h u m a n  s o u l , a m o n g  s u b s ta n t ia l fo r m s , c a n n o t 

b e  e d u c e d  f r o m  th e  p o te n c y  o f  m a tte r , b u t n e e d s  r a th e r  a  d ir e c t a n d  s p e c ia l 

c r e a t in g  a c t  o f  G o d  to  b r in g  i t  in to  e x is te n c e ? B r ie f ly , th is  is  s o  b e c a u s e  th e  

h u m a n  s o u l h a s  a n  o p e r a tio n  w h ic h  is  p e r fo r m e d  in d e p e n d e n t ly  o f  th e  b o d y  

a n d a ll o f i ts c o m p o n e n ts , f r o m  th e lo w lie s t o f q u a r k s to th e m o s t 

s o p h is t ic a te d  o f  b o d ily  o r g a n s , l ik e  h e a r t  a n d  b r a in . 4 )  W h a t  is  th e  r o le  o f  th e  

d e m e n ts in  th e  e d u c t io n o f lo w e r s o u ls a n d lo w e r fo r m s ? B r ie f ly , th e ir  

r o le is th a t o f a s e t  o f  v ir tu a l, d is p o s it io n a l , r e tr ie v a b le , a n d  in s tr u m e n ta l ly  

a g e n t m a te r ia l in g r e d ie n t s . 5 ) W h a t r o le , i f  a n y , d o  th e  e le m e n ts  h a v e  in  

r e la t io n to th e c r e a t io n o f h u m a n s o u ls ? B r ie f ly , a n  a p p r o p r ia te  m ix  o f  

e le m e n ts is  r e q u ir e d  to  p r o v id e  th e  s o r t o f  m a tte r  w h ic h  e v e n  G o d  n e e d s  a s  

th e  m a tte r  in  w h ic h  H e  c a n  c r e a te  a  h u m a n  s o u l .
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P A R T F O U R

T H E ELEM EN T S IN  A Q U IN A S  
A N D  T H E ELEM EN T S T O D A Y





T h e  E le m e n ts in  A q u in a s  
a n d  th e  E le m e n ts  T o d a y

T h is  p a r t , P A R T  F O U R , lo o k s  a t  a n  a s s o r tm e n t o f  th in g s  f r o m  d if f e r e n t 

s o u r c e s , in  a n  a t te m p t to  m a k e  c le a r e r , a s  fa r  a s  th is  c a n  b e  d o n e , b o th  w h a t  

A q u in a s th o u g h t a b o u t th e  e le m e n ts a n d  w h a t  w e  to d a y  th in k  a b o u t th e m . 

T h e se  tw o  v ie w s , i .e . , th a t  o f  A q u in a s  a n d  th a t  o f  p e o p le  to d a y , m ig h t  w e ll , b y  

a p p r o p r ia te c o m p a r is o n s a n d  c o n tr a s t s , i llu m in a te  o n e  a n o th e r in  h e lp fu l 

a n d  w e lc o m e  w a y s .

I t s e e m s a p p r o p r ia te  to  b e g in  th is p a r t w ith  s o m e  th o u g h ts  o n  h o w  

q u a r k s (w h ic h , a lo n g  w ith  le p to n s , a r e  s a id  to d a y  to  b e th e e le m e n ts o f  

p h y s ic a l th in g s ) r e m a in  in  th e  p r o to n s o f w h ic h  th e y  a r e  th e  c o n s t itu e n ts , 

th o u g h ts  p a t te r n e d  a f te r  th e  w a y  in  w h ic h , in  th e  v ie w  o f  A q u in a s , th e  fo u r  

e le m e n ts o f  h is p h y s ic a l th e o r y r e m a in in th e m ix e d b o d ie s o f w h ic h  

th e y  a r e  th e  c o n s t itu e n ts . T h e s e o p e n in g th o u g h ts m ig h t b e  g iv e n th e t it le  

D e M ix tio n e Q u a r c o r u m , tu r n in g  th e  E n g lis h  w o r d  " q u a r k "  in to  a  s e c o n d  

d e c le n s io n  n e u te r  L a t in  n o u n , " q u a r c u m , - i ," a n d  in s e r t in g  i t in to  th e  t it le , 

D e  M ix t io n e  E le m e n to r u m , in  th e  p la c e  o f  th e  w o r d  " E le m e n to r u m ."

1 . H o w  q u a r k s  r e m a in  in  p r o to n s

A n  e le m e n t  o f  th in g s  in  th e  p h y s ic a l w o r ld , a s  A q u in a s  u n d e r s ta n d s  i t , a n d  

a s  w e  in d ic a te d  a b o v e  (p p . 1 0 3 -1 0 4 ) ,  h a s  th e  fo l lo w in g  c h a r a c te r is t ic s :

1 .  I t is  a  s im p le  b o d y , o u t  o f  w h ic h  a  m ix e d  b o d y  is  m a d e , a s  o u t o f  a  

p r im a r y c o n s t itu e n t , i .e . , a c o n s t itu e n t w h ic h  i t s e lf h a s n o  p r io r b o d ily  

c o n s t itu e n ts .

2 .  I t r e m a in s  in  s o m e  w a y  in  th e  m ix e d  b o d y , i .e . , n o t  b y  r e a s o n  o f  i ts  

s u b s ta n t ia l fo r m , b u t  b y  r e a s o n  o f  i ts  p o w e r s , i .e . , i t s  q u a lit i te s : h o t , c o ld , w e t,  

d r y . A s r e m a in in g , i t is  n o t c o m p le te ly  c o r r u p te d ; n e ith e r  is i t c o m p le te ly  
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p r e s e r v e d . W h a t is p r e se r v e d  a r e i t s p o w e r s , w h ic h , p r e c is e ly  b e c a u se  

p r e s e r v e d , a r e r e tr ie v a b le . I t s s u b s ta n t ia l fo r m , to o , is r e tr ie v a b le , a n d  

p r e c is e ly  v ia  i t s  p o w e r s , fu n c t io n in g a s th e a p p r o p r ia te d is p o s it io n s  (a b o v e , 

p p . 1 2 5 -1 2 6 ) .

3 .  I t is  in d iv is ib le  in  k in d , i .e . , i t  c a n n o t  b e  b r o k e n  d o w n  s o  a s  to  y ie ld  

p a r t s  w h ic h  a r e  d if f e r e n t  in  k in d  f r o m  i t s  o w n  k in d .

4 .  I t  c a n  e x is t  s e p a r a te ly , i .e . , n o t  a s  a  c o n s t itu e n t  o f  a  m ix e d  b o d y , b o th  

b e fo r e  a n d  a f te r  h a v in g  b e e n  s u c h  a  c o n s t itu e n t .

5 .  E le m e n ts  c a n  a c t  u p o n , a n d  b e  a c te d  u p o n  b y , o n e  a n o th e r .

6 .  E le m e n ts  b e c o m e  c o n s t itu e n ts  o f  a  m ix e d  b o d y  o n ly  a f te r  th e y  h a v e  

b e e n  a lte r e d  b y  o n e  a n o th e r , th o u g h  n o t  b e y o n d  r e tr ie v a b ili ty .

T h e  s u b s ta n t ia l fo r m s o f  th e  q u a r k s w h ic h  e n te r  th e  c o n s t itu t io n  o f  a  

p r o to n  a r e  n o t  a c tu a lly  p r e se n t  in  th e  p r o to n . E a c h  p r o to n  h a s  i t s  o w n , a n d  

o n e , s u b s ta n tia l fo r m . A n d  i t is th is s u b s ta n t ia l fo r m  w h ic h  m a n ife s ts  i t s  

p r o p e r  a c t iv it ie s th r o u g h  i t s  p r o p e r  q u a lit ie s , w h ic h  h a d  b e e n  th e  d is t in c t iv e  

q u a lit ie s , i .e . , th e  e x tr e m e  o r  e x c e ll in g , q u a lit ie s  (n o w  b r o u g h t , o r  t e m p e r e d , to  

a  m e a n ) o f  th e  fo r m e r ly  s e p a r a te ly  e x is t in g  q u a r k s . T h e  m ix e d  b o d y  w h ic h  is  

th e  p r o to n , l ik e  a n y  b o d ily  s u b s ta n c e , c a n  h a v e  a c tu a lly  b u t o n e  s u b s ta n t ia l 

fo r m , i t s  o w n . P o te n t ia lly , h o w e v e r , i .e . , b o th  v ir tu a l ly  ( in  th e ir  p o w e r )  a n d  

r e tr ie v a b ly , i t h a s a s  m a n y  s u b s ta n tia l fo r m s , in  n u m b e r  a n d  in  k in d , a s  th e  

q u a r k s  w h ic h  a r e  r e q u ir e d  a s  i t s  in g r e d ie n t s -  r e q u ir e d  b y  th e  n a tu r e  o f  th e  

p r o to n , f r o m  w h ic h  (n a tu r e ) , a s e m p lo y in g  th e p r e s e r v e d  p o w e r s o f th e  

c o n s t itu t in g  q u a r k s , a r is e  th e  p o w e r s  fo r  th e  p e r fo r m a n c e  o f  i t s  ( th e  p r o to n 's )  

p r o p e r  a c t iv it ie s .

I f th e  s u b s ta n t ia l fo r m s  o f  th e  th r e e  q u a r k s  w h ic h  m a k e  u p  a  p r o to n  

r e m a in e d - r e m a in e d  a c tu a lly — in  th e  p r o to n , th e  p r o to n  w o u ld  b e  a  

p r o to n th r o u g h o u t, y e t s im u lta n e o u s ly a  u -q u a r k  in  tw o o f i ts p a r t s , a n d  

a  d -q u a r k  in  th e  th ir d  o f  i t s  p a r ts ; in a s m u c h  a s  a  p r o to n  is  s a id  to  b e  m a d e  u p  

o u t o f  tw o  u -q u a r k s  a n d  o n e  d -q u a r k . W h ic h  is  q u ite  c le a r ly  im p o s s ib le , i .e . , 
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fo r a th in g to b e o f o n e . s o r t th r o u g h o u t, a n d a t th e s a m e t im e o f  

a n o th e r  s o r t (s ) in  d if f e r e n t  p a r ts  o f  i t s e lf . I t  m u s t  b e  th e  c a s e  th e n  th a t , w h e n  

tw o  u -q u a r k s a n d  o n e  d -q u a r k  b e c o m e  c o n s t itu e n ts o f  a  p r o to n , th e y  c e a se  

b e in g  th e  u -q u a r k s  a n d  th e  d -q u a r k  r e s p e c t iv e ly . F o r  a  p r o to n  is  a  p r o to n , a n d  

ju s t a  p r o to n . N o n e th e le s s , th e  u -q u a r k s a n d  th e  d -q u a r k  m u st r e m a in  in  

s o m e  w a y  in  th e  p r o to n . F o r , a ll th r e e  a r e  r e tr ie v a b le  (w h ic h  I  s h a ll a s su m e ,  

i f th e y  a r e  r e a l ly  e le m e n ts ; s in c e  e le m e n ts  a r e  r e tr ie v a b le ) . B u t , h o w  e x a c t ly  

d o  th e y  r e m a in ? N o t  a c tu a lly ; th is  is  c le a r . F o r  th e n , a  p r o to n  w o u ld  n o t  b e  a  

p r o to n , b u t  ju s t th r e e  ju x ta p o s e d  q u a r k s  —  in  a d d it io n  to  b e in g  o f  o n e  s o r t  

th r o u g h o u t , a n d  a t th e  s a m e  t im e  o f  o th e r  s o r ts  in  d if fe r e n t  p a r t s  o f  i t s e lf , a s  

n o te d  ju s t a b o v e . P o te n tia lly , th e n ? T h is  s e e m s  th e  r ig h t th in g  to  s a y ; fo r  

w h a t  o th e r  a lte r n a tiv e  is  th e r e ? B u t , w h a t  e x a c t ly  d o e s  th is  m e a n ? S h a ll w e  

s a y , a s  A q u in a s  w o u ld , th a t  w h a t  th is  m e a n s  is  th a t th e y  ( th e  q u a r k s ) r e m a in  

b y  r e a so n  o f  th e ir  a c t iv e  a n d  p a ss iv e  q u a lit ie s  (w h a te v e r  th e s e  m a y  b e ) , b u t  a s  

a lte r e d  s o m e h o w  in to  a  s e t o f  m e a n  q u a lit ie s o f s o m e  s o r t , w h ic h  a r e th e  

q u a lit ie s  d is t in c t iv e  o f , a p p r o p r ia te  to , a  p r o to n (w h a te v e r  th e s e  m a y  b e ) -  

a lte r e d  b y  m e a n s o f  th e ir  ( th e  q u a r k s ')  p r o to n -c o n s t itu t in g  in te r a c t io n ? A n d  

s h a ll w e  ta k e  th is  to  m e a n , a s  A q u in a s  w o u ld , th a t th e  s u b s ta n t ia l fo r m  o f  a  

p r o to n is b o th  b r o u g h t in to e x is te n c e a n d (h a v in g  b e e n  b r o u g h t in to  

e x is te n c e ) a c t s  th r o u g h  th e s e  m e a n  q u a lit ie s , u n ti l s u c h  t im e  a s  s o m e  e x te r n a l 

a g e n t (o r a g e n ts ) " r e -a lt e r s "  th e p r o to n ’s m e a n  q u a lit ie s , i .e . , n u lli f ie s th e  

p r io r  p r o to n -c o n s t itu t in g  in te r a c t io n  b e tw e e n  th e  u -q u a r k s  a n d  th e  d -q u a r k , 

r e le a s in g  th e r e b y  th e  d is t in c t iv e  e le m e n ta l q u a lit ie s  w h ic h  b e lo n g  to  th e m  a s  

q u a r k s , a n d  th e r e b y  in  tu r n  b r in g in g  a b o u t th e ir  r e -g e n e r a t io n  a s  a c tu a l , a n d  

s e p a r a te ly  e x is t in g  a n d  a c t in g , p h y s ic a l e n tit ie s?

A s s u m in g  th a t th e  g e n e r a t io n  o f  a  p r o to n  is  a  t r u e  m ix in g , in  th e  s e n s e  in  

w h ic h  A q u in a s u n d e r s ta n d s  a  t r u e  m ix in g , th e  q u a r k s d o  n o t s u r v iv e  w ith  

th e ir  r e s p e c t iv e  s u b s ta n t ia l fo r m s . W h a t  s u r v iv e s  is  th e ir  a c t iv e a n d  p a ss iv e  

q u a lit ie s , a p p r o p r ia te ly c h a n g e d ( c o n s tr ic te d , c o n tr a c te d , r e s tr a in e d ; 

im p r is o n e d , s o  to  s a y ) b y  th e  r e q u ir e d  a lte r a t io n  in to  a  s e t o f  m e a n  q u a lit ie s .  

T h e s e  m e a n  q u a lit ie s  s e r v e  a s 1 ) th e  d is p o s it io n s  b y  w h ic h  th e  p r o to n  ( lik e  

a n y  o th e r  m ix e d  b o d y ) is  b r o u g h t in to e x is te n c e , 2 ) a s  th a t b y  w h ic h  th e  
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p r o to n  a c t s , a n d 3 )  a s  th a t  b y  th e  r e m o v a l o f  w h ic h  th e  q u a r k s  a r e  r e le a s e d  (a s  

th o u g h  f r o m  p r is o n ) to  e x is t  a g a in  a s  a c tu a l a n d  s e p a r a te  a n d  f r e e  p h y s ic a l  

r e a l it ie s . T h e  r e q u ir e d  a lte r a t io n  a f fe c ts  th e  tw o  u -q u a r k s  a n d  th e  o n e  d -q u a r k  

w h ic h  r e m a in  in  th e  m a k e -u p  o f th e  p r o to n . B u t , h o w  a r e th e s e  q u a r k s  

a f fe c te d ? A n d  b y  w h a t? S h a ll w e  s a y , a s  A q u in a s  m ig h t  w e ll h a v e  s a id , h a d  

h e  l iv e d  in  th e  tw e n t ie th  c e n tu r y , th a t th e y  a r e  a f fe c te d  b y  th e ir  r e s p e c t iv e  

e le c tr ic a l c h a r g e s ? A n d  b y  th e  g lu o n s  w h ic h  c a r r y  th e  s tr o n g  n u c le a r  fo r c e  

w h ic h  b in d s  th e m  to g e th e r  w ith in  th e ir  p r o to n  p r iso n ?

T o  m a k e  th is  c le a r e r , o n e  s h o u ld  k e e p  in  m in d  w h a t is m e a n t , a s  

A q u in a s  s e e s  i t , b y  th e  v ir tu a l, r e tr ie v a b le , d is p o s it io n a l a n d  in s tr u m e n ta l  

p r e s e n c e  o f  th e  lo w e r  in  th e  h ig h e r , a n d  a p p ly  i t  to  w h a t  w e  k n o w  to d a y  a b o u t  

th e  m a k e -u p  o f  p h y s ic a l th in g s . C e r ta in e le m e n ts  ( th e  s im p le s t  a n d  lo w lie s t  

o f b o d ily  c o m p o n e n ts , l ik e  q u a r k s a n d  e le c tr o n s ) , a n d  c e r ta in  o th e r  b o d ily  

c o m p o n e n ts  a s  w e ll ( c o m p le x  a n d  h ig h e r  o n e s , l ik e  th e  c h e m ic a l e le m e n ts  o f  

th e p e r io d ic  ta b le , a n d  th e  m o le c u le s m a d e  o u t o f th e s e ) a r e r e q u ir e d  a s  

in g r e d ie n t s in  th e  m a k e -u p  o f  p r o g r e s s iv e ly  m o r e  a n d  m o r e  c o m p le x  b o d ily  

th in g s , a ll th e  w a y  u p  to , a n d  in c lu d in g  th e  m o s t  c o m p le x  b o d ily  th in g  w h ic h  

w e k n o w , i .e . , m a n . T h a t is , o n e s h o u ld k e e p in m in d A q u in a s*  v ie w  

1 ) th a t p r im e  m a tte r  is  in  p o te n c y  to  fo r m s  in  a  c e r ta in  o r d e r , a n d  r e la te  th is  

to  h is v ie w 2 ) th a t w h e r e a s a m ix e d  b o d y  c a n  h a v e a c tu a lly  o n ly  o n e  

s u b s ta n t ia l fo r m , i ts o w n ; p o te n t ia l ly , n o n e th e le s s , i t c a n  h a v e - in d e e d  

m u s t h a v e —  a t le a s t a s  m a n y  s u b s ta n t ia l fo r m s , in  n u m b e r  a n d  in  k in d , a s  

th e  e le m e n ts  (a s  w e ll a s  th e  lo w e r  k in d s  o f  m ix e d  b o d ie s )  w h ic h  a r e r e q u ir e d  

a s  i t*  in g r e d ie n t s , i .e . , w ith o u t  w h ic h  i t  c o u ld  n o t  b e  o r  a c t .

1  L e d e rm a n , L e o n (w ith  D ic k  T e re s i) , The Cod Particle: If the Universe is the Answer, 

What Is the Question? N e w  Y o rk : H o u g h to n  M iff lin  C o m p a n y , 1 9 9 3 ; p . 3 0 5 . - - T h e  

s u b tit le  o f th is  b o o k  m ig h t m a k e  m o re  s e n s e , it  s e e m s , if it re a d th e o th e r w a y a ro u n d , 

i.e .: If  th e  U n iv e rs e  is  th e  Q u e s tio n , W h a t  is  th e  A n s w e r? D o n 't  w e  c o n fro n t th e  u n iv e rs e , 

a n d  a s k : W h a t is  th e  u n iv e rs e ? A n d , w h y  d o e s  th e  u n iv e rs e  e x is t? A n d  d o n 't w e  p ro p o s e  

th e  fo llo w in g  a s p o s s ib le  a n s w e rs ? W h a t th e  u n iv e rs e  is , is p re c is e ly  th is : s o m e th in g  

W h a t, o n e  m a y  a s k , is to  b e  s a id  a b o u t c h a r a c te r is t ic  4 ? I t h a s  b e e n  

p o in te d  o u t th a t " q u a r k s  a r e  n e v e r  f r e e ," 1 th a t " th e r e  c a n  b e  n o  s u c h  th in g  a s
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a  f r e e  q u a r k ." 2 I f q u a r k s  c a n n o t  e x is t  s e p a r a te ly  ( i .e . , b y  th e m se lv e s  a ll a lo n e , 

a s  o p p o se d  to  a s  c o n s t itu e n ts  o f  a  p r o to n , b o th  b e fo r e  a n d  a f te r  h a v in g  b e e n  

s u c h c o n s titu e n ts ) , d o e s n 't  th is  m a k e  i t  d if f ic u lt  (a t  le a s t  d if f ic u lt , m a y b e  e v e n  

im p o s s ib le ) to  a c c e p t th e m  a s  t r u e  e le m e n ts ? U n le s s , o f  c o u r s e , i t is  ju s t to o  

to ld  n o w , n o t  h o t  e n o u g h  n o w , to  s u s ta in  a  f r e e  q u a r k .

m a d e  u p  o u t  o f  q u a rk s  a n d  le p to n s , a rra n g e d  in  c e rta in  s p e c if ic  w a y s . A n d , th e  re a s o n  w h y  

(o r  a t le a s t , o n e  re a s o n  w h y ) th e  u n iv e rs e  e x is ts , is  p re c is e ly  th is  ( th e  v e ry  s a m e  re a s o n ): 

b e c a u s e  it is  s o m e th in g m a d e  u p  o u t o f q u a rk s  a n d  le p to n s , a rra n g e d  in  c e r ta in  s p e c if ic  

w a y s . M o re o v e r, s tr ic t ly  s p e a k in g , th in g s , i.e ., re a l th in g s  l ik e  th e  u n iv e rs e , a re  n o t, 

c a n n o t b e , a n s w e rs to  q u e s tio n s , a n y  m o re  th a n  th e y  c a n  b e  th e  q u e s tio n s th e m s e lv e s . 

A n s w e rs , l ik e  q u e s tio n s , a re  n o t re a l th in g s . T h e y  a re  th in g s  o f  a  g ra m m a tic a l o r  lo g ic a l o r  

m e n ta l s o rt . T h e y  a re  s e n te n c e s , o r  p ro p o s itio n s , o r  id e a s . B o th  q u e s tio n s  a n d  a n s w e rs  a re  

a b o u t th in g s . T h e y  a re n o t th o s e  th in g s  th e m s e lv e s .

2  L e d e rm a n , op. cit., p . 3 1 8 .

3  P rio r  to  1 0 “”  s e c o n d s  a fte r  th e  B ig  B a n g ? G e ra ld  L . S c h ro e d e r, p h y s ic is t  a n d  th e o lo g ia n ,  

p o in ts o u t : " W h ile  th e  c o n d it io n s  th a t e x is te d  p rio r to  th e  a p p e a ra n c e  o f e n e rg y a n d  

m a tte r [ i.e ., p rio r to  th e  B ig  B a n g ] a re  n o t k n o w n , w e  c a n  a tte m p t to  d e s c r ib e  th e m  a t th e  

b rie fe s t in s ta n t fo llo w in g  th e  b e g in n in g , a t a b o u t IO 4 3  s e c o n d s  a fte r  th e  s ta rt ." (Genesis and 

the Big Bang, N e w  Y o rk : B a n ta m  B o o k s , 1 9 9 2 ; p . 6 5 ) . Is it p o s s ib le , in  p r in c ip le , to  

c o n s tru c t a  p a r t ic le  a c c e le ra to r  w h ic h  c a n  re -c re a te  th e  c o n d it io n s  o f th e  n e w ly  b e g in n in g  

u n iv e rs e  p rio r to  1 0 4 3 s e c o n d s  a fte r th e  s ta rt? , e v e n  th o u g h  " p h y s ic s  a n d  m a th e m a tic s , a s  

w e  k n o w  th e m  to d a y , c a n n o t d e a l w ith  t im e s  e a rlie r  th a n  1 0 4 3  s e c o n d s  a fte r th e  b e g in n in g ,"  

b e c a u s e " p rio r to  th a t t im e , th e  te m p e ra tu re s  a n d  d e n s it ie s  o f m a tte r  e x c e e d e d  th o s e  th a t  

c a n b e  d e s c rib e d b y th e  la w s  o f n a tu re  a s w e  n o w  u n d e rs ta n d  th e m ." (S c h ro e d e r, ibid.f 

p .6 6 ).

A n d  w h a t  a b o u t  c h a r a c te r is t ic s 5  a n d  6 ? I f  q u a r k s  c a n n o t  e x is t  a lo n e , in  

s e p a r a tio n  f r o m  th e  p r o to n s  o f  w h ic h  th e y  a r e  s a id  to  b e  th e  c o n s t itu e n ts , h o w  

c a n  w e  c o m e  to  u n d e r s ta n d  h o w  th e y  c a n  a c t  u p o n , a n d  b e  a c te d  u p o n  b y , o n e  

a n o th e r , s o  a s  to  e n te r  in to  th e  c o m p o s it io n  o f  a  p r o to n ? T h a t  is , h o w  c a n  w e  

c o m e  to  k n o w  w h a t th e ir  a c t iv e  a n d  p a s s iv e  q u a lit ie s  (p o w e r s , o r  p r o p e r t ie s )  

a r e -  b e fo r e  th e y  b e c o m e  c o n s t itu e n ts  o f  a  p r o to n ? I f  q u a r k s  c a n n o t  b e  f r e e , 

h o w  c a n  th e ir  " b e fo r e "  p r o p e r tie s b e  d e te r m in e d ? A r e  q u a r k s r e tr ie v a b le  

f r o m  th e ir  im p r is o n m e n t  w ith in , th e  c o n f in e s o f  a  p r o to n ? C a n  o u r  p a r t ic le  

a c c e le r a to r s p r o d u c e  th e  h e a t , th e  e n e r g y , r e q u ir e d  to  r e tr ie v e  th e m ? I s i t 

p o s s ib le  to  c o n s tr u c t  s u c h  a n  a c c e le r a to r ? A n  a c c e le r a to r  w h ic h  is  c a p a b le  o f  

p r o d u c in g  h e a t, e n e r g y , o f  a n  in te n s ity  to  m a tc h  th e  h e a t " ju s t a f te r "  th e  R ig  

B a n g , i .e . , in f in it e s im a lly  m in isc u le ly  b e y o n d  i t ,3 w h e n  th e  w o r ld  is  s a id  b y  
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s o m e  to  h a v e  b e e n  a  s e a  o f  f r e e  q u a r k s  (a n d  p e r h a p s  o f  f r e e  le p to n s  a s  w e ll) ,

i .e . ,  a  s e a  o f  s e p a r a te ly  e x is t in g  a n d  a c t in g  q u a r k s  (a n d  le p to n s )?

2 .  A  q u a r k ,  l ik e  a n y  e le m e n t ,  is  a n  a g e n t  c a u s e  o f  a  s p e c ia l  s o r t ,  b e s id e s  b e in g  a  
m a te r ia l  c a u s e  o f  a  s p e c ia l  s o r t

I t is  th e  v ie w  o f  A q u in a s th a t a ll ty p e s o f n o n - l iv in g  th in g s , r e a c h in g  

d o w n  to  a n d  in c lu d in g  th e  e le m e n ts , a r e  r e la te d  to  th e  s u b s ta n t ia l fo r m s  o f  a ll 

h ig h e r  ty p e s  o f  th in g s , l iv in g  a s  w e ll a s  n o n -l iv in g , a s  th a t  w h ic h  c a n  b e  th e ir  

m a tte r  ( s u b je c t ) a n d  th e ir  in s tr u m e n t , i .e . , a s th a t in  w h ic h  th e s e  s u b s ta n t ia l 

fo r m s c a n  e x is t ( th e ir  m a tte r , o r s u b je c t) a n d  th a t th r o u g h  th e  s u r v iv in g  

p o w e r s o f w h ic h ( th e ir in s tr u m e n t) th e y c a n  p e r fo r m  th e ir p r o p e r o r  

d is t in c t iv e  a c t iv it ie s .

T o  m a k e  th is  c le a r e r , o n e  s h o u ld  k e e p  in  m in d , a s  n o te d  a b o v e  (p p . 1 4 0 - 

1 4 1 ) th a t  a n  in s tr u m e n t  c a n  b e  e ith e r  a  s e p a r a te d  in s tr u m e n t , i .e . , o n e  w h o s e  

fo r m  is a fo r m  d if f e r e n t f r o m  th a t o f th e p r in c ip a l a g e n t , l ik e th e p e n  

( in s tr u m e n t ) w ith  w h ic h  I ( th e p r in c ip a l a g e n t ) w r ite ; o r a c o n jo in e d  

in s tr u m e n t, i .e . , o n e  w h o s e  fo r m  is  th e  fo r m  o f th e  p r in c ip a l a g e n t , l ik e  a  

h a n d , o r  a  v ita l o r g a n  ( e .g . , th e  l iv e r ) , o r  a  m o le c u le  o f  c a r b o n  d io x id e , o r  a n  

a to m  o f o x y g e n , o r  a  p r o to n , o r  a  q u a r k , o r  a  le p to n ; a ll o f w h ic h  a r e  in  

v a r io u s  w a y s  p a r ts  o r  c o m p o n e n ts  o f  m ix e d  b o d ie s , h o w e v e r  lo w ly  ( th e  lo w ly  

p r o to n  is c o m p o s e d  o f q u a r k s ) , o r  h o w e v e r  e x a lte d  (m a n  is c o m p o s e d  o f 

q u a r k s , a n d  p r o to n s , a n d  a to m s , a n d  m o le c u le s , a n d  v ita l o r g a n s , a n d  h a n d s , 

e tc .) .

N o w  q u a r k s , A q u in a s  w o u ld  s a y , a r e  r e la te d  to  th e  fo r m  o f  a  p r o to n  a s  

m a tte r  ( e le m e n ta l m a tte r , n o t p r im e  m a tte r ) a n d  a s  c o n jo in e d  in s tr u m e n t.  

T h a t is , n o t o n ly  d o  q u a r k s e n te r  in to  th e  p r o to n  a s  in g r e d ie n ts (m a t te r )  o f 

w h a t th e  p r o to n  is , b u t th e y  d o  (a g e n t ) w h a t q u a r k s , a s  p u t to g e th e r  in to  a  

2 5 0



p r o to n , h a v e  th e  p o w e r  to  d o ; a n d  th e r e b y  e n a b le  (a s  in s tr u m e n t ) th e  p r o to n  

to  d o  w h a t a  p r o to n , a s  p r o to n , d o e s . T h a t is , th e  q u a r k s  a r e  a c o n jo in e d  

in s tr u m e n t ; th e ir  fo r m  is th e  fo r m  o f th e  p r o to n . P r o to n s , in  tu r n  (a lo n g  

w ith  th e  q u a r k s  w h ic h  a r e  th e ir  in g r e d ie n ts ) , a r e  s im ila r ly  r e la te d  to  th e  fo r m  

o f  a n  a to m , i .e . , a s  m a tte r  (q u a s i- e le m e n ta l 4 m a tte r , n o t  p r im e  m a tte r )  a n d  a s  

c o n jo in e d  in s tr u m e n t . T h a t  is , n o t  o n ly  d o  th e  p r o to n s  (a n d  th e ir  in g r e d ie n t  

q u a r k s ) w h ic h  c o m p o s e  th e  a to m  (a lo n g  w ith  s o m e  e le c tr o n s a n d  n e u tr o n s ) 

e n te r  in to  th e  a to m  a s  in g r e d ie n t s (m a t te r ) o f  w h a t th e  a to m  is , b u t th e y  d o  

(a g e n t) w h a t  p r o to n s  a n d  q u a r k s  a n d  e le c tr o n s  a n d  n e u tr o n s , a s  p u t to g e th e r  

in to  a n  a to m , h a v e  th e  p o w e r  to  d o ; a n d  th e r e b y  e n a b le  (a s in s tr u m e n t) th e  

a to m  to  d o  w h a t a n  a to m , a s  a to m , d o e s . P r o to n s  (a lo n g  w ith  th e ir  b r o th e r  

a to m ic  c o m p o n e n ts ) a r e  a  c o n jo in e d  in s tr u m e n t; th e ir  fo r m  is  th e  fo r m  o f  th e  

a to m . M o le c u le s , in  th e ir  tu r n  ( th r o u g h  th e  c o n jo in e d  in s tr u m e n ta l ity  o f  

th e ir  in g r e d ie n t q u a r k s  a n d  e le c tr o n s  a n d  p r o to n s  a n d  n e u tr o n s )  a r e  r e la te d  to  

th e  fo r m s  o f  p r o g r e s s iv e ly  h ig h e r  b o d ily  th in g s , u p  to  a n d  in c lu d in g  m a n , a s  

th e ir  q u a s i- e le m e n ta l m a tte r  a n d  c o n jo in e d  in s tr u m e n t . S o  th a t in  m a n  w e  

h a v e  a  h ig h ly  c o m p le x  e n tity  w h ic h  c a n  d o , h a s th e  p o w e r  to  d o , w h a t m a n  

d o e s , p r e c is e ly  b e c a u s e  o f  a  s e r ia l o r d e r in g  o f  q u a s i- e le m e n ta l m a tte r s  w h ic h  

a r e  a ls o  c o n jo in e d  in s tr u m e n ts : h is  c o m p o n e n t  b o d ily  o r g a n s , l ik e  h e a r t a n d  

l iv e r , u se  th e ir  c o m p o n e n t m o le c u le s , l ik e  c a r b o n  d io x id e , w h ic h  u s e th e ir  

c o m p o n e n t a to m s , l ik e  o x y g e n , w h ic h  u s e th e ir  c o m p o n e n t e le c tr o n s  a n d  

p r o to n s a n d  n e u tr o n s , th e  la s t tw o  o f  w h ic h  ( i .e . , p r o to n s  a n d  n e u tr o n s ) u s e  

th e ir  c o m p o n e n t q u a r k s , to  d o  w h a t th e y , a s  p u t to g e th e r  in to  m a n  c a n  d o , 

th e r e b y  e n a b lin g m a n  to  d o  w h a t  m a n , a s  m a n , d o e s . T h u s , q u a r k s  (a lo n g  

w ith  p r o to n s , a to m s , m o le c u le s , e tc . , o n  u p  to  v ita l b o d ily  o r g a n s ) a r e  a ll o f  

th e m , e a c h  in  i ts  o w n  w a y , n o t o n ly  m a te r ia l c a u se s  o f a  s p e c ia l s o r t ( i .e , 

c a p a b le  o f a g e n t c a u s a l ity , b e c a u s e  o f  c e r ta in  r e m a in in g  p o w e r s , a s  d is t in c t

4  T h e  te rm  " q u a s i-e le m e n ta l" is  b e in g  u s e d  to  m e a n : l ik e , o r re s e m b lin g  (q u a s i), a n  

e le m e n t, w ith o u t b e in g  a n  e le m e n t. T h a t is , ju s t a s  a n  e le m e n t, e .g ., a  q u a rk , re m a in s  (a s  

in g re d ie n t) in  th e  p ro to n  w ith  its  p o w e rs , th o u g h  w ith o u t its  s u b s ta n tia l fo rm  ( it is  b y  

th o s e  re m a in in g  p o w e rs  th a t  th e  q u a rk  fu n c t io n s  a s  a  c o n jo in e d  in s tru m e n t o f  th e  p ro to n ); s o  

to o  th e  p ro to n  re m a in s  (a s in g re d ie n t) in  th e  a to m  w ith  its p o w e rs , th o u g h  w ith o u t its  

s u b s ta n tia l fo rm  ( it is  b y  th o s e  re m a in in g  p o w e rs  th a t th e  p ro to n , in  its  tu rn , fu n c t io n s  a s  a  

c o n jo in e d  in s tru m e n t  o f  th e  a to m ).
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f r o m  p r im e  m a tte r  w h ic h  is  a  p u r e ly  p a s s iv e  o r  r e c e p t iv e  p o te n tia li ty ) , b u t  

a ls o a g e n t c a u s e s o f a s p e c ia l s o r t , i .e . , c o n jo in e d in s tr u m e n ta l a g e n t  

c a u s e s . —  A n d  th is  is  w h y  i t  c a n  b e  s a id  th a t q u a r k s , a lo n g  w ith  th e s e  o th e r  

c o m p o n e n ts , f r o m  th e  lo w e s t to  th e h ig h e s t , h a v e , a ll o f th e m , a  v ir tu a l , 

r e tr ie v a b le ,  d is p o s it io n a l , a n d  in s tr u m e n ta l p r e s e n c e ,  th e  lo w e r  in  th e  h ig h e r ;  

a n d  w h y  th e  h ig h e r  c a n n o t  e x is t  a n d  a c t  w ith o u t  th e  lo w e r , th o u g h  th e  lo w e r  

c a n , a n d  d o e s , e x is t  a n d  a c t  w ith o u t  th e  h ig h e r .5

5  F o r  A q u in a s  o n  th e  m a te ria l a n d  a g e n t  c a u s a lity  o f  th e  fo u r  e le m e n ts , s e e  a b o v e , p p . 1 3 7 - 

1 4 3 , s e c t io n  3 , Is  a n  e le m e n t  in  a n y  w a y  a n  a g e n t  c a u s e , in  a d d itio n  to  b e in g  a  s p e c ia l  s o rt  o f 

m a te ria l c a u s e ?

6  S e e  b e lo w , p p .  2 8 6 -2 8 7 , o n  th e  r is h o n .

3 .  I n g r e d ie n t s  in  th e  d e f in it io n s  o f  q u a r k s  a n d  le p to n s

A to m s  to d a y  a r e  d e f in e d  in  t e r m s  o f  th e  p r o to n s , n e u tr o n s , a n d  e le c tr o n s  

w h ic h  c o m p o s e  th e m ; p r o to n s  a n d  n e u tr o n s , in  t e r m s  o f th e  q u a r k s  w h ic h  

c o m p o s e  th e m . B u t w h a t a b o u t th e  q u a r k s th e m s e lv e s ? A n d  th e ir  s is t e r  

e le m e n ts , th e  le p to n s , e .g . , e le c tr o n s? H o w  a r e  th e y  to  b e  d e f in e d ? W h a t  a r e  

th e ir  in tr in s ic  c o m p o n e n ts ( if th a t is th e r ig h t q u e s t io n )? W h a t a r e th e  

in g r e d ie n ts o f th e ir e s s e n c e s ? T h a t is , w h a t is  th a t  w ith in  th e m  w h ic h  

a c c o u n ts  fo r  th e  fa c t 1 ) th a t th e y  h a v e  c o m e  in to  e x is te n c e  ( th e ir  b e c o m in g ) , 

a n d 2 ) th a t  th e y  a r e  n o w  in  e x is te n c e  ( th e ir  b e in g ) , a n d 3 ) th a t  th e y  d o  w h a t  

th e y  d o  ( th e ir  a c t iv it ie s )?

I t w ill b e  h e lp fu l to  b e g in  h e r e  w ith  a  r e m in d e r  o f  w h a t  is  m e a n t  b y  a n  

e le m e n t . T h is  w ill b e  to  b e g in  a s  w e  d id  e a r l ie r  (p p . 1 8 0 -1 8 1 ) w ith  r e s p e c t to  

th e fo u r e le m e n ts in th e p h y s ic a l th e o r y o f A q u in a s ; a n e m in e n tly  

a p p r o p r ia te  w a y  to  b e g in , s in c e  th a t  m e a n in g  o f  " e le m e n t"  is  a s  a p p lic a b le  to  

th e  q u a r k s  a n d  le p to n s  o f  to d a y  (b e c a u s e , a s  fa r  a s  w e  k n o w , b u t  o n ly  a s  fa r  a s  

w e  k n o w ,6  th e y  a r e  u lt im a te  p a r t ic le s )  a s  i t w a s  to  th e  th e  fo u r  e le m e n ts  o f  

d a y s  g o n e b y . A n d  w ith  th a t f ir m ly  in  m in d , o n e  w o u ld  b e  in  a  p o s it io n  to  
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p r o c e e d  m o r e  p r o f ita b ly  in  p u r s u in g  th e  q u e s t io n s : W h a t  is  a  q u a r k ? W h a t 

is  a  u -q u a r k ? A  d -q u a r k ? A n d  a ll o th e r  ty p e s  o f  q u a r k s ? W h a t  is  a  le p to n ?  

W h a t is  a n  e le c tr o n ? A n  e le c tr o n  n e u tr in o ? A n d  a ll o th e r  ty p e s  o f  le p to n s?  

W e  s h a ll n o t  p u r s u e  a ll th e s e  q u e s t io n s , ju s t th o s e  w h ic h  w ill s u ff ic e  fo r  o u r  

p u r p o s e s .7

7  S e e  b e lo w , p . 2 5 6 , th e  p a ra g ra p h  b e g in n in g  w ith  th e  w o rd s : " Q u a rk s  a n d  e le c tro n s . .

8  T h is  is  a  k in d  o f  " s m a ll" B ig  B a n g , a s  w e  n o te d  e a r lie r  (p . 1 6 6 ) -  s m a ll s in c e  it  o c c u rs  

w ith in , a n d  is  l im ite d  to , th e  c o n fin e s  o f th e  e le m e n t. A n y  s u b s ta n tia l fo rm  d o e s  th is  fo r  

th e  b o d y  o f  w h ic h  it is  th e  s u b s ta n tia l fo rm .

9  S e e  L e d e rm a n , The God Particle, p p . 3 2 5 -3 2 6 , w h e re  h e  p o in ts  o u t th a t a  q u a rk  o f  o n e  

ty p e  c a n  b e  t ra n s fo rm e d  in to  a  q u a rk  o f  a n o th e r ty p e , e .g ., a  u -q u a rk  b e c o m e s  a  d -q u a rk , a n d  

v ic e  v e rs a .

W h a t th e n , a s  a  r e m in d e r , is  a n  e le m e n t? A n  e le m e n t is  a  s im p le  b o d y , 

i .e . , s o m e th in g  c o m p o s e d  o u t  o f  p r im e  m a tte r  a n d  a  s u b s ta n t ia l fo r m  (b u t  n o t  

o u t o f  a n y  p r io r  b o d ie s , s in c e  th e r e  a r e  n o  p r io r  b o d ie s ) , w h ic h  ( s u b s ta n t ia l 

fo r m ) , a s e f f ic ie n t c a u s e , n o t o n ly  e x te n d s th e  e le m e n t th r e e -d im e n s io n a lly  

(a n d  k e e p s  i t  s o  e x te n d e d ),8 b u t  a ls o  c a u se s  i t  to  h a v e  c e r ta in  p r o p e r  a c c id e n ts  

b y  w h ic h  i t c a n  b o th  a f fe c t , a n d  b e  a f fe c te d  b y , th e  o th e r  e le m e n ts , s o  a s  to  

u n d e r g o th e s u b s ta n t ia l c h a n g e s in  w h ic h  i t is t r a n s fo r m e d in to  o th e r  

e le m e n ts ( c a n  a  q u a r k  o f o n e  ty p e  b e  t r a n s fo r m e d  in to  a  q u a r k  o f a n o th e r  

ty p e ,9 o r  in to  a  le p to n ;  c a n  a  le p to n  o f  o n e  ty p e  b e  t r a n s fo r m e d  in to  a  le p to n  

o f  a n o th e r  ty p e , o r  in to  a  q u a r k ? ) , a n d  th e  a lte r a t io n s  b y  w h ic h  i t  b e c o m e s  a n  

in g r e d ie n t in  th e  m a k e -u p  o f  m ix e d  b o d ie s ( lik e  p r o to n s , n e u tr o n s , a to m s , 

m o le c u le s , a n d  th e  l ik e , a s c e n d in g  to  e v e r  m o r e  c o m p le x  e n tit ie s , u p  to  a n d  

t e r m in a t in g  in  m a n , th e  m o s t  c o m p le x ) .

F ir e , s u g g e s ts  A q u in a s  a s  w e  s a w  a b o v e  (p p . 1 6 8 -1 6 9 ) , c a n  b e  d e fin e d  a s  a  

s im p le  b o d y , h o t a n d  d r y . N o w  b o d ie s  a r e  e ith e r  s im p le  ( th e e le m e n ts  

th e m s e lv e s ) o r  m ix e d  (m a d e  o u t o f e le m e n ts ) . A  m ix e d  b o d y  is d o u b ly  

c o m p o s e d : n o t  o n ly 1 ) o u t  o f  p r im e m a tte r a n d  s u b s ta n t ia l fo r m , b u t  a lso  

2 ) o u t o f  s im p le  b o d ie s , i .e . , o u t  o f  e le m e n ts . T h e s e  e le m e n ts  a r e  p u t to g e th e r  

n o t b y  s im p le  a g g r e g a tio n , in  th e  w a y  in  w h ic h  a  h e a p  is  m a d e  o u t  o f , s a y , 

b r ic k s  a n d  s to n e s ;  n o r  b y  a  c o m p o s it io n  w h ic h  n o t  o n ly  p u ts  th e m  to g e th e r  in  
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s o m e  g iv e n  o r d e r , in  th e  w a y  in  w h ic h  a  h o u s e  is m a d e  o u t o f  a n  o r d e r ly  

a r r a n g e m e n t  o f  w o o d  a n d  b r ic k s  a n d  s to n e s , b u t a ls o  h o ld s  th e m  to g e th e r  b y  

c e r ta in  jo in in g  o r  b in d in g  m a te r ia ls , l ik e  n a ils  a n d  g lu e  a n d  m o r ta r ; b u t  b y  a  

m ix in g (p e r  m ix tio n e m ) in  w h ic h  th e  e le m e n ts  a f fe c t a n d  a lte r  o n e  a n o th e r  

s o  a s  to  r e m a in  in  th e  m ix e d  b o d y  in  a  s p e c ia l w a y , i .e . ,  v ir tu a l ly , o r  w ith  th e ir  

p o w e r s  (a s w e ll a s r e tr ie v a b ly , d is p o s it io n a lly , a n d  in s tr u m e n ta lly ) , th o u g h  

n o t  a c tu a lly  ( i .e . , n o t  w ith  th e ir  s u b s ta n tia l fo r m s ) . —  A  s im p le  b o d y , o n  th e  

o th e r  h a n d , is  c o m p o se d  o u t  o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m  in d e e d , b u t  

n o t  a ls o  o u t  o f s im p le b o d ie s . A  s im p le b o d y  is n o t d o u b ly c o m p o s e d . I t 

h a s  n o  c o m p o s in g  b o d ily  in g r e d ie n t s , in  a d d it io n  to  i t s c o m p o s in g  p r im e  

m a tte r  a n d  s u b s ta n t ia l fo r m . T h e r e  a r e  n o  p r io r  b o d ily  th in g s  o u t  o f  w h ic h  

s im p le  b o d ie s c o u ld  b e  c o m p o s e d . S im p le  b o d ie s , i .e . , e le m e n ts , a r e  th e  

u lt im a te  b o d ily  c o n s t itu e n ts o f a ll o th e r  b o d ily th in g s . T h e e x p r e s s io n  

" s im p le  b o d y ,”  i t  is  q u ite  c le a r , fu n c t io n s  a s  a  g e n u s  in  th is  d e f in it io n  o f  f ir e . 

T h a t  is , a ll e le m e n ts  h a v e  th is  in  c o m m o n  th a t th e y  a r e  s im p le  b o d ie s . T h e  

e x p r e s s io n  " h o t  a n d  d r y ,"  b y  w a y  o f  c o n tr a s t , fu n c t io n s  a s  a  s p e c if ic  d if f e r e n c e . 

H o t a n d  d r y  a r e  p r o p e r  a c c id e n ts  o f f ir e , c a u s e d  b y , a n d  m a n ife s t in g , th e  

s u b s ta n t ia l fo r m  o f  f ir e .

A  q u a r k  (a n d  a  le p to n ) , l ik e  a n y  e le m e n t  (a s s u m in g  th a t  e a c h  is , in d e e d , 

a n  e le m e n t) , is a  s im p le b o d y , i .e . , c o m p o s e d  o u t o f p r im e m a tte r a n d  

s u b s ta n t ia l fo r m , b u t  n o t  a lso  o u t  o f  p r io r  b o d ily  c o m p o n e n ts . A s s ig n in g  th is  

g e n u s is a n  e a s y  m a tte r . F o r a n y th in g  w h ic h  c o m e s to  b e  in  c h a n g e  is  

c o m p o s e d  o f p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m ; q u a r k s a n d  le p to n s  c o m e  

in to  b e in g  in  c h a n g e . A n d  a n y  e le m e n t is  s u c h  th a t i t c a n n o t  b e  c o m p o s e d  

o u t  o f  p r io r  b o d ily  th in g s ; th e r e  a r e  n o  p r io r  b o d ily  th in g s .

B u t , w h a t  is  to  fu n c t io n  a s  th e  s p e c if ic d if fe r e n c e ? H o t a n d  d r y , a s  

A q u in a s  s e e s  i t , a r e  p r o p e r  a c c id e n ts  o f  f ir e , c a u s e d  b y , a n d m a n ife s t in g , th e  

s u b s ta n t ia l fo r m  o f f ir e ; th is is w h y th e e x p r e s s io n " h o t a n d  d r y ” 

fu n c t io n s a s  e x p r e s s in g  th e  s p e c if ic  d if fe r e n c e . W h a t , n o w , a r e  th e  p r o p e r  

a c c id e n ts , i .e . , th e  s u b s ta n t ia l- fo r m -m a n ife s t in g  c h a r a c te r is t ic s o r p r o p e r t ie s  

o r a t tr ib u te s , o f q u a r k s a n d  le p to n s ? T o  id e n t ify  th e s e  is ,  c le a r ly , to  id e n tify  
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w h a t w ill b e e x p r e s s e d in th e ir s p e c if ic d if f e r e n c e s . A n d  p h y s ic is t s  h a v e  

a lr e a d y  id e n tif ie d  th e m .

I n h is  The God Particle, w h ic h  h e  s e e s  a s  a  k in d  o f  p la y  o r  d r a m a , L e o n  

L e d e r m a n , e x p e r im e n ta l p h y s ic is t a n d  N o b e l la u r e a te , b e g in s w ith  a  p a g e  

e n tit le d  D R A M A T I S  P E R S O N A E . S o m e  o f  th e  a c to r s  in  h is  p la y  a r e  m a tte r  

p a r tic le s  ( e .g . , q u a r k s , e le c tr o n s ) , o th e r s  a r e  r e a c t io n  p a r t ic le s  ( e .g . , n e u tr in o s ) , 

s t i ll o th e r s  a r e  fo r c e  c a r r y in g  p a r t ic le s  (θ -g - , g lu o n s ,  p h o to n s ) . F r o m  h is  l is t  o f  

p e r fo r m e r s  in  th is  a to m ic -c o s m ic  d r a m a :

A to m o s  o r  a - to m : T h e o r e t ic a l p a r t ic le  in v e n te d  b y  D e m o c r itu s . 
T h e a - to m , in v is ib le  a n d  in d iv is ib le , is th e  s m a lle s t u n it o f  
m a tte r . N o t  to  b e  c o n fu se d  w ith  th e  s o -c a l le d  chemical a to m , 
w h ic h  is  m e r e ly  th e  s m a lle s t  u n it  o f  e a c h  o f  th e  e le m e n ts [ in  th e  
p e r io d ic  ta b le ]  (h y d r o g e n , c a r b o n ,  o x y g e n ,  a n d  s o  o n ) .

Q u a r k  [a  m a tte r  p a r t ic le ]: A n o th e r  a - to m  [b u t  a  c o n te m p o r a r y  
o n e , a s o p p o s e d  to  a n  a - to m  o f  D e m o c r itu s ] . T h e r e a r e s ix  
q u a r k s —  f iv e  d is c o v e r e d ,  o n e  s t il l s o u g h t  a f te r  ( in  1 9 9 3 ) . E a c h  
o f  th e  s ix  q u a r k s  c o m e s  in  th r e e  c o lo r s . O n ly  tw o  o f  th e  s ix , th e  
u p  a n d  th e  d o w n  q u a r k , e x is t  n a tu r a lly  in  to d a y 's  u n iv e r s e .

E le c tr o n  [a  m a tte r  p a r tic le ] : T h e  f ir s t  a - to m  d is c o v e r e d , in  1 8 9 8 . 
L ik e a ll m o d e m  a - to m s , th e  e le c tr o n  is  b e lie v e d  to  h a v e  th e  
c u r io u s  p r o p e r ty  o f  " z e r o  r a d iu s ." I t  is  a  m e m b e r  o f  th e  le p to n  
fa m ily  o f  a - to m s .

N e u tr in o  [a  r e a c t io n  p a r t ic le ) : A n o th e r  a - to m  in  th e  le p to n  
fa m ily . T h e r e  a r e  th r e e  d if f e r e n t  k in d s . N e u tr in o s  a r e  n o t  u s e d  
to  b u ild  m a tte r ,  b u t  th e y  a r e  e s s e n t ia l to  c e r ta in  r e a c t io n s . T h e y  
w in  th e  m in im a lis t  c o n te s t : z e r o  c h a r g e , z e r o  r a d iu s , a n d  v e r y  
p o s s ib ly  z e r o  m a s s .

P h o to n , g r a v ito n , th e  W*,  W , a n d Z °  fa m ily , a n d  g lu o n s  [ fo r c e  

c a r r y in g  p a r t ic le s ] : T h e s e  a r e  p a r t ic le s ,  b u t  not m a tte r  p a r t ic le s  
l ik e  q u a r k s a n d  le p to n s . T h e y  transmit th e e le c tr o m a g n e t ic  
[ t r a n s m itte d  b y  p h o to n s ,] g r a v ita t io n a l [b y  g r a v ito n s ] , w e a k  [b y  
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th e W*,  W ’ , a n d  Z ° fa m ily } , a n d  s tr o n g  [b y  g lu o n s ] fo r c e s , 

r e s p e c t iv e ly . O n ly  th e  g r a v ito n  h a s n o t y e t b e e n  d e te c te d . 
(L e d e r m a n , The God Particle, p . ix ) .

1 ,1 D o e s “ p o p s  o u t” im p ly  th a t th e n e u trin o  w a s a n in g re d ie n t  o r  c o m p o n e n t, in  s o m e  

s e n s e  o f ■ 'in g re d ie n t" o r " c o m p o n e n t, " o f  th o s e  n u c le i? B u t, is n 't a  n e u tr in o  a  le p to n ? C a n  

le p to n s  b e  in g re d ie n ts  o f th e n u c le u s  o f a n  a to m ? ? M u s tn 't le p to n s  b e  e x tra -n u c le a r  

in g re d ie n ts  o f  a to m s ? A re  le p to n s  e v e r  s u b je c t  to  th e s tro n g  n u c le a r  fo rc e ?

1 1 L e d e rm a n , o p . cil., p . 5 1 . L e d e rm a n  is  s p e a k in g  to  D e m o c ritu s , in  o n e  o f  m a n y  v e ry  

c le v e r, e n te r ta in in g , a n d  m o s t in s tru c tiv e  d ia lo g u e s , s c a tte re d  th ro u g h o u t th e  b o o k .

Q u a r k s  a n d  e le c tr o n s  ( e le c tr o n s  a r e  o n e  o f  th e  le p to n s )  a r e  m a tte r  p a r t ic le s , 

a s d iff e r e n t f r o m  r e a c t io n  p a r t ic le s  a n d  fo r c e t r a n sm itt in g  p a r t ic le s . T h e  

a t te m p t a t th is p o in t is to  d e s c r ib e , w ith  h e lp  f r o m  L e d e r m a n  a n d  o th e r s , 

s o m e  o f  th e  in tr in s ic  p r o p e r t ie s ( i .e . , th e  p r o p e r a c c id e n ts , o r s u b s ta n t ia l-  

fo r m -m a n ife s t in g p r o p e r t ie s , a s A q u in a s w o u ld p u t i t ) w h ic h p h y s ic is ts  

h a v e id e n t if ie d a s b e lo n g in g  to  th e  th r e e fu n d a m e n ta l m a tte r p a r t ic le s , 

i .e . , 1 ) th e  u p  q u a r k  (u -q u a r k ) , 2 ) th e  d o w n  q u a r k  (d -q u a r k ) , a n d  3 ) th e  

e le c tr o n - s in c e a ) th is  w ill  m o r e  th a n  s u f f ic e  fo r  o u r  p u r p o s e s  ( i .e . , to  t r y  

to u n d e r s ta n d h o w  u -q u a r k s  a n d  d -q u a r k s c o m b in e  to  fo r m  p r o to n s  a n d  

n e u tr o n s , h o w  p r o to n s a n d  n e u tr o n s c o m b in e to  fo r m  th e n u c le u s o f a n  

a to m , a n d  h o w  e le c tr o n s  c o m b in e  w ith  th e  n u c le u s  to fo r m  a n a to m ), a n d  

b ) s in c e , a s L e d e r m a n  e x p la in s to  D e m o c r itu s , " a lm o s t e v e r y th in g  in  th e  

u n iv e r s e  to d a y  is  c o m p o se d  o f  o n ly  tw o  q u a r k s —  th e  u p  a n d  th e  d o w n -  

a n d  th e  e le c tr o n . T h e  n e u tr in o  [a n o th e r  o f  th e  le p to n s , b u t  a  r e a c tio n  p a r tic le ] 

z in g s  a r o u n d  th e  u n iv e r s e  f r e e ly  a n d  p o p s  o u t 1 0 o f  o u r  r a d io a c t iv e  n u c le i , b u t  

m o s t o f th e o th e r q u a r k s a n d le p to n s m u s t b e m a n u fa c tu r e d  in o u r  

la b o r a to r ie s ." 1 1

B e fo r e d e s c r ib in g th e p r o p e r  a c c id e n ts , i .e . , th e s u b s ta n tia l- fo r m -  

m a n ife s t in g p r o p e r t ie s , o f th e u -q u a r k , th e d -q u a r k , a n d  th e  e le c tr o n , o n e  

s h o u ld  p e r h a p s c o n s id e r  w h e th e r  a n  e le m e n ta r y  p a r t ic le —  a n y  e le m e n ta r y  

p a r t ic le -  c a n  b e  s o m e th in g  w ith o u t d im e n s io n s . F o r  L e d e r m a n , a s  w e ll a s  

o th e r s , p o in t s o u t m a n y t im e s th a t q u a r k s a r e th o u g h t to b e w ith o u t  

d im e n s io n s . A n d  th is s e e m s d if f ic u lt to  a c c e p t, s in c e  d im e n s io n s  ( th r e e
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d im e n s io n s )  b e lo n g to  a n y th in g  w h ic h  h a s  a  s u b s ta n t ia l fo r m .

Q u a r k s , p h y s ic is t s  s a y , h a v e  n o  s iz e  a t  a ll;  th e y  a r e  l ik e  g e o m e tr ic a l p o in t s , 

th e y  a r e  th e r e , i .e . , h a v e  a  lo c a t io n  o r  a  p la c e ,  b u t  ta k e  u p  n o  s p a c e . T h is  m a y  

s o u n d " r e a l c r a z y , ” L e d e r m a n  a p o lo g iz e s . B u t i t m a k e s s e n s e , s o m e  

p h ilo s o p h e r s m ig h t  w a n t  to  n o te , a t  le a s t in  a  w a y . T h a t is , a n  e x p la n a to r y  

p r in c ip le  (o r  c a u s e ) m u s t  b e  in  s o m e  s ig n if ic a n t  w a y  u n lik e  w h a t i t e x p la in s . 

F o r , i f th e  e x p la n a n s  a n d  th e  e x p la n a n d u m  a r e a lik e  in  e v e r y  w a y , n o  

e x p la n a t io n  h a s  b e e n  g iv e n . T o  s a y  th a t  w h a t  h a s  d im e n s io n s  is  m a d e  u p  o u t 

o f c o m p o n e n ts e a c h  o f w h ic h  h a s d im e n s io n s , a n d  to  s to p  th e r e , is  n o t to  

h a v e e x p la in e d  w h y  w h a t h a s d im e n s io n s h a s th e  d im e n s io n s th a t i t h a s . 

A n d  s o , i t  s e e m s , th e  d im e n s io n s  o f  w h a t h a s  d im e n s io n s  m u s t  b e  e x p la in e d  

b y  c o m p o n e n ts  w h ic h  d o  n o t th e m s e lv e s  h a v e  d im e n s io n s . T h e  d im e n s io n  

e d , a s  s u c h , is  q u ite  a p p r o p r ia te ly  e x p la in e d  b y  th e  d im e n s io n - le s s . B u t th is  

d im e n s io n le s s c o m p o n e n t , th e  q u a r k , m u s t b e  u n lik e  a  g e o m e tr ic a l p o in t , a s  

w e ll a s  l ik e  o n e . A  q u a r k  is  a fte r  a ll a  p h y s ic a l r e a lity , a  p h y s ic a l p o in t , n o t  a  

m a th e m a t ic a l p o in t . A s  p h y s ic a l, a  q u a r k h a s s o m e th in g  d im e n s io n le s s  

w ith in  i t w h ic h  e n a b le s  i t to  a c c o u n t fo r  th e  d im e n s io n s o f th e w h o le , th e  

p r o to n  o r  th e  n e u tr o n , o f  w h ic h  i t  is  a n  in g r e d ie n t . A s  A q u in a s  w o u ld  in s is t ,  

i t h a s a s u b s ta n t ia l fo r m , w h ic h , a s e f f ic ie n t c a u s e , d o e s e x a c t ly th a t , i .e . , 

a c c o u n ts fo r th e d im e n s io n s o f th e  w h o le . B u t, th is m u s t b e p r o p e r ly  

u n d e r s to o d . S in c e a  q u a r k  is s a id  to  b e  a n  e le m e n t , i t i t s e lf m u st h a v e  

d im e n s io n s ,1 2 h o w e v e r  s m a ll th e y m a y b e ; i t i t s e lf m u s t b e s o m e th in g  

b o d ily , fo r  e le m e n ts  a r e  u lt im a te  b o d ie s . T h a t is , e le m e n ts  a r e  th e b o d ily  

It  Its e lf  m u s t  h a v e  d im e n s io n s ,  o r  o n e  o r  o th e r  o f  its  p ro p e rt ie s . Is  it  its  m a s s  th a t  h a s  

th e s e  d im e n s io n s ? Is  it  its  c h a rg e ? Is  it  s o m e  o th e r  o f  its  p ro p e rt ie s ? T o  w h a t  e x a c t ly  d o e s  

th e  w o rd  " it" re fe r , in  th e  e x p re s s io n " it its e lf;" o r  th e  w o rd " its ," in  e x p re s s io n s  lik e  " its  

m a s s  ? — A n d  a n  a d d it io n a l a n d  re la te d  q u e s tio n : A re  m a s s  a n d  c h a rg e  a n d  s p in , a n d  th e  

o th e r p ro p e rt ie s w h ic h  a re  a ttrib u te d  to  p a rt ic le s -  a re  th e s e  p ro p e r t ie s  s u c h  th a t o n ly  

th in g s  w ith  d im e n s io n s  c a n  h a v e  th e m ? O r  is  L e d e rm a n  r ig h t  w h e n  h e  n o te s  th a t if y o u  

a s k  q u e s tio n s  l ik e , " W h a t is  it th a t's  s p in n in g ? ," w h e n  s c ie n t is ts  te ll y o u  th a t p a rt ic le s  

h a v e  s p in (w h ic h  q u e s tio n s e e m s  to  im p ly  th a t w h a t h a s  s p in  is  s o m e th in g  w h ic h  h a s  

d im e n s io n s ); th e n  " y o u  e x p o s e  y o u rs e lf a s  o n e  w h o  h a s  n o t y e t  b e e n  c le a n s e d  o f im p u re  

p re q u a n tu m  th in k in g  . .." (L e d e rm a n , The Cod Particle, p . 3 4 4 ).
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c o n s t itu e n ts  o f a ll o th e r b o d ie s , th e y th e m s e lv e s h a v in g n o b o d ily  

c o n s t itu e n ts . 1 3 N o n e th e le s s , s in c e  a  q u a r k  c o m e s to  b e  in  c h a n g e , i t m u st  

h a v e  p r im e  m a tte r  a n d  a  s u b s ta n t ia l fo r m  a s  i t s  b a s ic  c o n s t itu e n ts ;  a n d  b o th  o f  

th e s e  a r e , in  th e m s e lv e s , d im e n s io n le s s . A n d  s o , i t is  n o t th e  q u a r k  i ts e lf  

w h ic h  is w ith o u t d im e n s io n s , e v e n , th o u g h  i t is s a id  to  b e  p o in t lik e  - - a  

p o in t lik e  a - to m .1 4 I t  is  p r im e  m a tte r (a n d  th e  s u b s ta n t ia l fo r m  a s  w e ll w h ic h  

a c tu a liz e s i t ) w h ic h  is w ith o u t d im e n s io n s . A n d  th is is w h y , i t a p p e a r s , 

L e d e r m a n  s a y s a t t im e s th a t q u a r k s h a v e n o  d im e n s io n s 1 5 ( r e c o g n iz in g  

d im e n s io n le s s p r im e m a tte r in  s o m e  im p lic it a n d  u n w itt in g  w a y , th o u g h  

w r o n g ly  a t tr ib u t in g  i t s  d im e n s io n le s s n e s s  to  q u a r k s  th e m s e lv e s ) a n d  a t t im e s  

th a t th e y , i .e . , q u a r k s , d o  h a v e  d im e n s io n s , b u t d im e n s io n s w h ic h  a r e  s o  

in c r e d ib ly  s m a ll th a t q u a r k s  a r e  " a s g o o d  a n  a p p r o x im a tio n  to  p o in ts  a s  y o u  

c a n  g e t ." 1 6 I t is  n o t th e  q u a r k  i t s e lf  w h ic h  is  p o in t - l ik e ; i t is  r a th e r  th e  p r im e  

m a tte r w ith in  i t w h ic h  is p o in t- l ik e .1 7  * Q u a r k s th e m s e lv e s h a v e th e  

d im e n s io n s  w h ic h  th e y  h a v e  b e c a u s e  o f th e  o n -g o in g  e f f ic ie n t  c a u sa l ity  o f  

th e ir  d im e n s io n le s s s u b s ta n t ia l fo r m s  a n d  th e  o n -g o in g  r e c e p t iv e  c a u s a l ity  o f  

th e ir  d im e n s io n le s s  p r im e  m a tte r ; b u t th e  p r o to n , o f w h ic h  th e  q u a r k s a r e  

c o n s t itu e n ts , h a s th e  d im e n s io n s  w h ic h  i t h a s , b e c a u s e  o f th e  d im e n s io n s  o f  

i t s c o n s t itu e n t q u a r k s , w h ic h  (d im e n s io n s ) , th o u g h  th e y  s u r v iv e in  th e  

1 3  S e e  a b o v e , p . 1 5 9 , fo r  a  b r ie f  d is c u s s io n  o f th e  q u e s tio n : H o w  is  it th a t a n  e le m e n t is  a  

b o d ily  th in g , i.e ., s o m e th in g  th re e -d im e n s io n a l, s in c e  a n  e le m e n t is  c o m p o s e d  o n ly  o u t o f  

p rim e  m a tte r a n d  s u b s ta n t ia l fo rm , a n d  n e ith e r  o f th e s e  c o m p o n e n ts  is  a  b o d y ? S e e  a ls o  

a b o v e , p p . 1 6 5 -1 6 7 , o n  th e  d e s c rip t io n  o f th e  b ir th  o f a n  e le m e n t, fo r m o re  d e ta ils  w ith  

re s p e c t to  th is  q u e s tio n .

1 4  T h is  is  s a id  to  b e  th e  c a s e a s re g a rd s le p to n s , to o  :  " ... ( th e re  a re ] tw o  c la s s e s o f

p o in t lik e  a -to m s  —  th e  q u a rk s  a n d  th e  le p to n s ." (L e d e rm a n ,  o p . c iL , p . 3 0 9 ).

1 5  L e d e rm a n  w rite s : " A n d  h e re ’s  B o s c o v ic h  (R o g e r  J o s e p h  B o s c o v ic h , e ig h te e n th  c e n tu ry  

s c ie n tis t] p u tt in g  fo rth  th e  p ro p o s it io n  th a t m a tte r  is  c o m p o s e d  o f p a r tic le s  th a t h a v e  n o  

d im e n s io n s ! W e  fo u n d  a  p a r t id e  ju s t a  c o u p le  o f  d e c a d e s  a g o  (L e d e rm a n  is  w rit in g  in  1 9 9 3 )  

th a t f its  s u c h  a  d e s c rip t io n . It 's  c a lle d  a  q u a rk ." (L e d e rm a n , o p . c iL , p . 1 0 3 ) . S e e  a ls o  

L e d e rm a n , ibid., p. 5 5 : " T h e  q u a rk s -  th e y ’re  a ll p o in t lik e , d im e n s io n le s s ; th e y  h a v e  n o  

re a l s iz e ."

1 6  T h is  is  s a id  a b o u t le p to n s  a s  w e ll: " T h e  ra d iu s  o f  a  q u a rk  is  le s s th a n  a n  in c re d ib ly  

s m a ll 1 0 ‘2 1 c e n tim e te rs . A s fa r a s w e  c a n te ll, q u a rk s a n d  le p to n s a re a s g o o d a n  

a p p ro x im a tio n  to  p o in ts  a s  y o u  c a n  g e t." L e d e rm a n ,  o p . cit., p . 4 0 5 .

1 7  S e e  a b o v e  p . 2 5 3 , th e  p a ra g ra p h  b e g in n in g  w ith  th e  w o rd s : " W h a t th e n ,  a s  a  re m in d e r,

is  a n  e le m e n t? " S e e  a ls o  p . 1 6 6 .
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p r o to n w h ic h is g e n e r a te d o u t o f th e ir c o n ju n c t io n ( th o u g h n o t a s  

d im e n s io n s o f th e q u a r k s , s in c e th e q u a r k s d o n o t s u r v iv e w ith  th e ir  

s u b s ta n t ia l fo r m s ) , a r e m a in ta in e d  in  e x is te n c e  b y  th e  s u b s ta n t ia l fo r m  o f  th e  

p r o to n . T h a t is , th e d im e n s io n s (w h ic h  w e r e th e d im e n s io n s o f th e ju s t  

c o r r u p te d  q u a r k s ) s u r v iv e  in  th e  n e w ly  g e n e r a te d  p r o to n  ( th o u g h  th e  q u a r k s  

th e m s e lv e s d o  n o t ) , a n d  a r e k e p t in  e x is te n c e  b y  th e c o n jo in e d  o n -g o in g  

e f f ic ie n t c a u s a lity  o f th e  d im e n s io n le s s  s u b s ta n t ia l fo r m  o f th a t p r o to n  a n d  

th e o n -g o in g  r e c e p t iv e  c a u s a l ity  o f i ts  d im e n s io n le s s p r im e  m a tte r  ( th e r e b y  

b e c o m in g th e  d im e n s io n s o f th e  p r o to n  i t s e lf ) , w h ic h  (p r im e m a tte r ) h a s  

s u r v iv e d  in  i t ( i .e . , in  th e  n e w ly  g e n e r a te d  p r o to n ) f r o m  th e  ju s t c o r r u p te d  

q u a r k s .

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

e le m e n ta r y  p a r t ic le , i .e . , a n y th in g  a t  a ll w h ic h  is  s a id  to  b e  a n  e le m e n t , m u s t  

h a v e  d im e n s io n s , i .e . , th r e e  d im e n s io n s . F o r  e le m e n ts  a r e  u lt im a te  b o d ie s . 

I t m a y  b e  d iff ic u lt , p e r h a p s  e v e n  im p o s s ib le  ( in  s o m e  s e n se  o f  ■'im p o ss ib le " )  

to  d e te r m in e  w h e th e r  i ts  d im e n s io n s  a r e  th e  d im e n s io n s  o f  i t s  m a s s , o r  o f i t s  

c h a r g e , o r  o f  i t s  s p in , o r  o f  s o m e  o th e r  o f  i t s  p r o p e r t ie s . I t m a y  e v e n  b e  th a t i t 

( i -e . , th e  e le m e n ta r y  p a r tic le ) h a s s e v e r a l s e t s  o f  d im e n s io n s , o n e  s e t fo r  i t s  

m a s s , a n o th e r fo r  i ts  c h a r g e , a n o th e r  fo r  i t s . . .  , e tc . B u t i t m u s t h a v e  

d im e n s io n s . T h e s e  a r e  c o n fe r r e d  o n  i t , a s th e y  a r e  o n  a n y th in g  w h ic h  is  

c o m p o s e d  o f  p r im e  m a tte r  a n d  s u b s ta n tia l fo r m , b y  i ts  s u b s ta n t ia l fo r m . I n  

a d d it io n , o n e  w a n ts  to  a s k  w h e th e r  p a r t ic le  p r o p e r t ie s  l ik e  m a s s , c h a r g e , s p in , 

e tc . , a r e s u c h  th a t s o m e th in g  w ith o u t d im e n s io n s c a n  h a v e th e m ; a n d  

w h e th e r , i f s o m e th in g  w ith o u t d im e n s io n s c a n  h a v e th e s e p r o p e r t ie s -  

w h e th e r  th e s e  p r o p e r t ie s  th e m s e lv e s  c a n  e x is t  w ith o u t h a v in g  d im e n s io n s  o f  

th e ir  o w n . T h is  is  l ik e  a s k in g  w h e th e r  s o m e th in g  w ith o u t  d im e n s io n s  c a n  b e  

s o f t o r  h a r d , r o u g h  o r  s m o o th , r e d  o r  b lu e . A n d  i f i t c a n , w h e th e r  s o ftn e s s , 

h a r d n e s s , e tc . th e m s e lv e s  c a n  e x is t w ith o u t h a v in g  d im e n s io n s  o f th e ir  o w n . 

- C o n s id e r , m o r e o v e r , a  w o r ld  in  w h ic h  th e r e  is m a tte r , b u t  th is m a tte r  is  

w ith o u t d im e n s io n s . C o u ld  th e r e  b e , in  s u c h  a  w o r ld , a  n u m e r ic a l p lu r a lity  

o f  th in g s  c o m p o s e d  o u t o f  m a tte r  a n d  fo r m , th in g s  w h ic h  c o m e  in to  e x is te n c e  

in  c h a n g e ? I f  m a tte r  w e r e  n o t  q u a n t if ie d , i f  i t  d id  n o t  h a v e  d im e n s io n s ; th e r e  
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w o u ld  b e  n o  p o s s ib i li ty  o f d iv id in g  th is m a tte r , a n d  s o  n o  p o s s ib i li ty  o f  a  

n u m e r ic a l p lu r a lity  o f  th in g s  m a d e  o f  m a tte r . I f  m a tte r  w e r e  n o t  q u a n tif ie d ,  

i t w o u ld  b e  l ik e  a  m a th e m a tic a l p o in t . I f m a tte r  w e r e  n o t q u a n tif ie d , th e r e  

c o u ld  n o t  b e  a  p lu r a lity  o f  e le m e n ta r y  p a r tic le s , w h e th e r  q u a r k s , o r  le p to n s , o r  

p a r t ic le s  o f  a n y  o th e r  s o r t . N o r  c o u ld  th e r e  b e  a  p lu r a lity  o f  th in g s  m a d e  u p  

o u t o f e le m e n ta r y  p a r t ic le s . I f m a tte r  w e r e  n o t q u a n t if ie d , th e p h y s ic a l 

u n iv e r s e —  a s  a  w h o le —  w o u ld  b e  l ik e  a  m a th e m a t ic a l p o in t .

H a v in g  s e e n  th a t  a n y  e le m e n ta r y  p a r t ic le  m u s t  h a v e  th r e e  d im e n s io n s , w e  

tu r n  n o w  to  d e fin e  th e  th r e e  fu n d a m e n ta l m a tte r  p a r t ic le s , i .e . , th e  u -q u a r k , 

th e  d -q u a r k , a n d  th e  e le c tr o n —  in  t e r m s  o f  a  l is t in g  o f  th e  in tr in s ic  p r o p e r t ie s  

( i.e . , th e  p r o p e r  a c c id e n ts , o r  s u b s ta n t ia l- fo r m -m a n ife s t in g  a t tr ib u te s ) w h ic h  

p h y s ic is ts  h a v e  id e n t if ie d  a s  b e lo n g in g  to  th e m . T h is  w ill b e  fo l lo w e d  b y  a  

b r ie f d e s c r ip t io n  o r  d e f in it io n  o f  e a c h  o f  th e s e  in tr in s ic  p r o p e r tie s . A n d  th is , 

in  tu r n , w ill b e fo llo w e d  b y  a d e f in it io n  o f th e fo r c e t r a n sm itt in g (o r  

m e s se n g e r ) p a r tic le s , i .e . , g lu o n s ( fo r th e  s tr o n g  fo r c e ) , p h o to n s ( fo r  th e  

e le c tr o m a g n e t ic  fo r c e ) , W*  a n d  W  a n d  Z °  p a r t ic le s  ( fo r  th e  w e a k  fo r c e ) , a n d  

g r a v ito n s ( fo r  th e  fo r c e  o f  g r a v ity ) — th e s e  d e f in it io n s , to o , in  t e r m s o f  a  

l is t in g o f th e in tr in s ic p r o p e r t ie s w h ic h  p h y s ic is t s h a v e id e n tif ie d  a s  

b e lo n g in g  to  th e m .

M a tte r  p a r t ic le s :

A  u -q u a r k  is  a s im p le  b o d y  (g e n u s ) , w ith  a  r a d iu s o f le s s th a n  I O " 2 1 

c e n t im e te r s , a  m a s s  o f  1 0  ( in  t e r m s  o f  th e  m a s s  o f  th e  e le c tr o n , ta k e n  a s  u n ity ) , 

a r e s t e n e r g y o f 5 M e V , a n e le c tr ic c h a r g e o f + 2 /3 , a c o lo r c h a r g e  

( c h r o m o d y n a m ic  c h a r g e ) o f  e ith e r  r e d , o r  y e l lo w , o r  b lu e  ( s o m e  p h y s ic is t s  c a l l 

th e  y e l lo w  o n e  g r e e n , s t il l o th e r s  c a l l i t w h ite ) , a  s p in  o f  1 /2 , a n d  a  b a r y o n  

n u m b e r  o f + 1 /3 ( th e s e  in tr in s ic  p r o p e r t ie s ta k e n  to g e th e r  c o n s t itu te  th e  

s p e c if ic  d if f e r e n c e ) .

2 6 0



A  d -q u a r k  is  a  s im p le  b o d y  (g e n u s ) , w ith  a  r a d iu s  o f  le s s th a n  1 0  * 

c e n t im e te r s , a  m a s s o f 2 0  ( in  t e r m s o f th e  m a s s  o f th e  e le c tr o n , ta k e n  a s  

u n ity ) , a  r e s t e n e r g y  o f  1 0  M e V , a n  e le c tr ic  c h a r g e  o f  -1 /3 . a  c o lo r  c h a r g e  o f  

e ith e r  r e d , o r  y e l lo w , o r  b lu e  ( s o m e  p h y s ic is t s c a l l th e  y e l lo w  o n e  g r e e n ,  s t il l 

o th e r s c a l l i t w h ite ) , a  s p in  o f 1 /2 , a n d  a  b a r y o n  n u m b e r  o f + 1 /3  ( th e s e  

in tr in s ic  p r o p e r t ie s  ta k e n  to g e th e r  c o n s t itu te  th e  s p e c if ic  d iff e r e n c e ) . 1 8

1 8  It  is  to  b e  n o te d  th a t  n o  o n e  a lo n e  o f  th e  in tr in s ic  p ro p e rt ie s  o f th e  u -q u a rk  a n d  o f  th e  

d -q u a rk fu n c t io n s  a s  th e  c a u s e  w h ic h  in itia te s , a n d  s u s ta in s , th e  e x c h a n g e  o f  g lu o n s  w h ic h  

b in d s  th e  q u a rk s  to g e th e r to  fo rm  a  p ro to n  a n d  a  n e u tro n -  b u t ra th e r , a ll o f th e m  ta k e n  

to g e th e r . T h a t is , a ll o f th e s e  p ro p e rt ie s , ta k e n  to g e th e r , e n a b le  q u a rk s  to  c o m b in e  w ith  

o th e r  q u a rk s  (a n d  w ith  a n ti-q u a rk s ) to  fo rm  b a ry o n s  a n d  m e s o n s . A n d  th is  is  s o , b e c a u s e  

a ll o f  th e m  ta k e n  to g e th e r  c o n s titu te  th e  s p e c if ic  d if fe re n c e .

1 9  S im ila r ly , a ll o f th e  in tr in s ic  p ro p e rt ie s  o f a n  e le c tro n , ta k e n  to g e th e r , in it ia te  a n d  

s u s ta in th e  e x c h a n g e  o f p h o to n s  w h ic h  b in d s  th e  e le c tro n  to  th e  n u c le u s . A n d  a ll o f th e  

in trin s ic  p ro p e rt ie s  o f th e  n u c le u s , to o - ta k e n  to g e th e r -  c o n tr ib u te  to  in itia tin g  a n d  

s u s ta in in g th is b in d in g  e x c h a n g e o f p h o to n s . S im ila rly , a g a in , a ll o f th e in tr in s ic  

p ro p e rt ie s  o f p a rt ic le s  s u b je c t to  th e  w e a k n u c le a r  fo rc e in it ia te  a n d  s u s ta in  th e  e x c h a n g e  

o f W  a n d W  a n d  Z p a rt ic le s , w h ic h  (e x c h a n g e ) c a u s e s c e rta in  p ro c e s s e s , lik e  th e  

c o n v e rs io n o f a  n e u tro n  in to  a  p ro to n , o r  v ic e  v e rs a . L a s tly , m a s s  is  th e  o n ly  in tr in s ic  

p ro p e rty  o f p h y s ic a l b o d ie s  w h ic h  in it ia te s , a n d  s u s ta in s , th e e x c h a n g e  o f g ra v ito n s  

c a u s in g  b o d ie s  to a ttra c t  o n e  a n o th e r.

A n  e le c tr o n  is  a  s im p le  b o d y  (g e n u s ) , w ith  a r a d iu s  o f  le s s  th a n  1 0*'*  

c e n t im e te r s , a m a s s o f I O '3 0 k ilo g r a m s ( i.e . , o f  a b o u t 9 .1 0 7  x  1 O ’M  g r a m ; o r  

1 /1 8 3 7  th a t  o f  a  p r o to n ) ,  a  r e s t  e n e r g y  o f  .5 1 1  M e V , a n  e le c tr ic  c h a r g e  o f  -1  ( i.e . , 

a  n e g a t iv e  e le c tr ic  c h a r g e  o f  a b o u t 1 .6 0 2  x  1 0 '”  c o u lo m b ) , a  s p in  o f  1 /2 , a n d  a  

b a r y o n  n u m b e r  o f  0 , i .e ., n o  b a r y o n  n u m b e r  ( th e s e  in tr in s ic  p r o p e r t ie s  ta k e n  

to g e th e r  c o n s t itu te  th e  s p e c if ic  d if fe r e n c e ) .1 9

I t is to b e n o te d , a n d  e m p h a s iz e d , th a t th e a b o v e  d e f in it io n s o f th e  

u -q u a r k , th e d -q u a r k , a n d  th e  e le c tr o n  a r e  b e in g  p a t te r n e d  a f te r A q u in a s ’ 

d e f in it io n  o f  th e  e le m e n t f ir e  a s  a  s im p le  b o d y  (g e n u s ) , h o t  a n d  d r y  ( s p e c if ic  

d if f e r e n c e ) .
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T o  m a k e  th e  p r e c e d in g  d e fin it io n s  a t  le a s t  m in im a lly  u n d e r s ta n d a b le  to  

th o s e  o f u s  w h o  a r e  n o t p h y s ic is ts , i t w ill b e  h e lp fu l to  g iv e  s o m e  s o r t o f  

d e fin it io n  o f r a d iu s , m a s s , r e s t  e n e r g y , e le c tr ic  c h a r g e , c o lo r  c h a r g e , s p in , 

a n d b a r y o n  n u m b e r (a n d  o f c e r ta in  r e la te d  th in g s l ik e d ia m e te r , c h o r d , 

w e ig h t , d e n s ity , a n d  o th e r s ) .

R a d iu s : th e d is ta n c e  in  a  s tr a ig h t  l in e  f r o m  th e  c e n te r  o f  a  s p h e r ic a l  o r  

c ir c u la r  p h y s ic a l o b je c t  to  i ts  o u te r  e d g e .

I f  th e d im e n s io n s  o f  p a r t ic le s  a r e  g iv e n  in  t e r m s  o f  th e d ia m e te r ,  th e n :

D ia m e te r : a  c h o r d  th r o u g h  th e  c e n te r  o f  a  s p h e r ic a l o r  c ir c u la r  p h y s ic a l 

o b je c t ; th e  r a d iu s  t im e s  tw o .

C h o r d : th e  d is ta n c e  in  a  s tr a ig h t  l in e  b e tw e e n  tw o  p o in t s  o n  a  c u r v e .

M a s s : th e  a m o u n t  o f  " s tu f f ’ in  a  p h y s ic a l o b je c t . M a s s  is  n e ith e r  th e  

s iz e , n o r  th e  w e ig h t , n o r  th e  d e n s ity  o f th e  p h y s ic a l o b je c t . M a s s is th a t  

c h a r a c te r is t ic  o f  a  b o d y  w h ic h  r e la te s  th a t  b o d y  to  o th e r  b o d ie s  b y  p u ll in g  o n  

th e m , a n d  to  im p o s e d  fo r c e s  b y  r e s is t in g  th e m . M a s s  is  a  s c a la r  q u a n t ity , a s  

o p p o s e d  to  a  v e c to r  q u a n tity , i .e . , i t  h a s  m a g n itu d e  b u t n o  d ir e c t io n . W h e n  

p h y s ic is ts  s a y , " m a s s ,"  w ith o u t  s p e c ify in g  w h e th e r  th e y  m e a n  in e r t ia l m a s s  o r  

g r a v ita t io n a l m a s s , ( s e e  b e lo w , p . 2 6 3 , fo r  th e  d if f e r e n c e ) , th e y  m e a n  in e r t ia l 

m a ss .

W e ig h t: th e  fo r c e  th a t p u lls  a  p h y s ic a l b o d y d ir e c t ly  to w a r d  a  n e a r b y  

c e le s t ia l b o d y , e .g . , th e  p la n e t E a r th . T h is fo r c e  is  d u e  to  th e g r a v ita t io n a l 

a t tr a c t io n  b e tw e e n  th e  tw o  b o d ie s . W e ig h t  is  n o t m a s s . A  b o d y  o f  a  g iv e n  

( i .e . , s a m e ) m a ss  w e ig h s  m o r e  o n  E a r th  th a n  i t  d o e s  o n  th e  M o o n . W e ig h t  is  a  

v e c to r  q u a n t ity , i .e . , i t  h a s  m a g n itu d e  a n d  d ir e c t io n .
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D e n s ity : th e  m a s s  o f  a  p h y s ic a l b o d y in  a  g iv e n  v o lu m e ,  o r  p e r  u n it  
o f  v o lu m e . D e n s ity  is  a  s c a la r  q u a n t ity .

G r a v ita t io n a l m a s s : th e  a m o u n t  o f  s tu f f  in  a  p h y s ic a l  o b je c t w h ic h  

p u lls  o n  a n o th e r  p h y s ic a l  o b je c t . G r a v ita t io n a l m a ss  is  a  s c a la r  q u a n tity .

I n e r t ia l  m a s s : th e  a m o u n t  o f  s tu f f  in  a  p h y s ic a l o b je c t  w h ic h  r e s is t s  a  

fo r c e , a n d  d e te r m in e s th e  r e s u lt in g  m o tio n . I t is th a t p r o p e r ty  o f  m a tte r  

w h ic h  is  m e a s u r e d  b y  th e  r e s p o n s e  o f a  p h y s ic a l o b je c t to  a  fo r c e . I n e r t ia l 

m a ss  a n d  g r a v ita t io n a l m a s s  a r e  tw o  q u ite  d iff e r e n t  a t tr ib u te s  o f  m a tte r . B u t, 

th e  g r a v ita t io n a l  s tu ff  o f  a  p h y s ic a l o b je c t  is  p r e c ise ly  e q u a l to  i t s  in e r t ia l s tu f f , 

i .e . , to  th e  s tu f f ( in e r t ia l m a s s ) w h ic h  a p p e a r s  in  N e w to n 's  s e c o n d  la w , i .e . , 

F = m a : fo r c e  is  e q u a l  to  th e  m a s s m u lt ip lie d  b y  th e  a c c e le r a t io n . A c c e le r a t io n  

is  th e  r a te  a t  w h ic h  th e  s p e e d  o f  a  m o tio n  c h a n g e s  ( in c r e a s e s ) . M a s s  ( in e r tia l)  

is  e q u a l to  th e  fo r c e d iv id e d  b y  th e  a c c e le r a t io n . I n e r t ia l m a ss  is  a  s c a la r  

q u a n t ity .

R e s t m a s s : th e  a m o u n t o f  s tu f f in  a  p h y s ic a l o b je c t p r io r  to  a n y  

in c r e a s e  o f  m a s s  w h ic h  a  b o d y  ta k e s  o n , a c c o r d in g  to  th e  th e o r y  o f  r e la t iv ity , 

b e c a u se  o f  a n  a c q u ir e d  m o tio n , o r  a c c e le r a t io n  th e r e o f . R e s t m a s s  is  a  s c a la r  

q u a n tity .

R e la t iv is t ic  m a s s : r e s t m a s s  p lu s  a n y  in c r e a s e  o f  m a s s  w h ic h  a  b o <  

ta k e s  o n , a c c o r d in g  to  th e  th e o r y  o f  r e la t iv ity , b e c a u s e  o f  a n  a c q u ir e d  m o t io r  

o r  a c c e le r a t io n  th e r e o f . R e la t iv is t ic  m a s s  is  a  s c a la r  q u a n t ity .

E n e r g y : th e  c a p a c ity  fo r  d o in g  w o r k , e .g . , fo r  b r in g in g  to  r e s t  a  b o d y  

w h ic h  w a s  in  m o t io n , o r  fo r  p u tt in g  in to  m o t io n  a  b o d y  w h ic h  w a s  a t  r e s t , o r  

fo r  c h a n g in g  th e  d ir e c t io n  o f th e  m o t io n  o f  a  b o d y , o r  fo r  a c c e le r a t in g  th e  

m o tio n  o f  a  b o d y . E n e r g y  is  a  s c a la r  q u a n tity .
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R e s t  e n e r g y : th e  r e s t  m a ss  o f  a  p h y s ic a l o b je c t , c o n v e r te d  in to  e n e r g y , 

a n d  e x p r e s s e d  in  t e r m s o f th e  e le c tr o n  v o lt ( e V ) . R e s t e n e r g y  is a  s c a la r  

q u a n tity .

I t  is  to  b e  n o te d  th a t  " r e s t  e n e r g y ," " r e s t m a s s ," a n d  " in e r t ia l m a s s "  

h a v e  th e  s a m e  r e fe r e n t , b u t  th e y  a r e  c o n c e p tu a lly  d if fe r e n t . T h e ir  c o n c e p tu a l 

d if f e r e n c e s  a r e  c le a r ly  e x p r e s s e d  in  th e ir  d e f in it io n s , a b o v e .

E le c tr ic  c h a r g e : a  n o n -g r a v ita t io n a l fo r c e w h ic h  a r is e s w h e n  tw o  

d iff e r e n t  b o d ie s  s u c h  a s  g la s s  a n d  a  s ilk  c lo th  a r e  r u b b e d  a g a in s t  e a c h  o th e r , 

a n d  w h ic h  is  e ith e r  p o s it iv e  (+ ) b y  a r b itr a r y  c o n v e n t io n , l ik e  th a t  o n  th e  g la s s , 

o r  n e g a t iv e  ( - ) b y  a r b itr a r y  c o n v e n tio n , l ik e  th a t  o n  th e  s i lk . P o s it iv e  c h a r g e s  

r e p e l o n e  a n o th e r ;  n e g a tiv e  c h a r g e s  r e p e l  o n e  a n o th e r . A  p o s it iv e  c h a r g e  a n d  

a  n e g a t iv e c h a r g e  a t tr a c t  o n e  a n o th e r , e .g . , th e  n e g a tiv e ly  c h a r g e d  e le c tr o n s  o f  

a to m s  a n d  th e ir  p o s it iv e ly  c h a r g e d  n u c le i a t tr a c t  o n e  a n o th e r , th e r e b y  b in d in g  

th e m  in to th e p h y s ic a l u n it  w h ic h  is  th e  a to m . E le c tr ic  c h a r g e  is  th e  s o u r c e  

o f  th e  e le c tr o m a g n e t ic  fo r c e , w h ic h  is  in f in it e  in  r a n g e  a n d  is  t r a n s m itte d  b y  

p h o to n s . E le c tr ic  c h a r g e  is  a  s c a la r  q u a n tity .

C o lo r  c h a r g e  (o r , c o lo r  fo r c e ) : a  n o n -g r a v ita t io n a l  fo r c e  w h ic h  a r is e s  o u t  

o f th e c o lo r o f a q u a r k . J u s t a s e le c tr ic c h a r g e is th e s o u r c e o f th e  

e le c tr o m a g n e t ic  fo r c e , s o  to o  c o lo r  c h a r g e , w h ic h  a r is e s  o u t  o f  q u a r k  c o lo r , is  

th e  s o u r c e  o f  th e  s tr o n g  n u c le a r  fo r c e  w h ic h  b in d s  q u a r k s  in to  h a d r o n s , a n d  

q u a r k s a n d  a n t iq u a r k s in to  m e s o n s . T h e  s tr o n g  n u c le a r fo r c e  h a s b e e n  

n a m e d  th e  c h r o m o d y n a m ic  fo r c e , f r o m  th e  G r e e k  w o r d " c h r o m a ,” m e a n in g  

c o lo r . T h e  c h r o m o d y n a m ic  fo r c e  is t r a n sm it te d  b y  p a r t ic le s c a l le d  g lu o n s  

( f r o m  th e  w o r d  " g lu e " ) . W h e r e a s th e  e le c tr o m a g n e tic  fo r c e  is in f in it e  in  

r a n g e , th e  s tr o n g  n u c le a r  fo r c e  is  l im ite d  to  th e  c o n f in e s  o f  th e  n u c le u s  o f  th e  

a to m . C o lo r  c h a r g e  is  a  s c a la r  q u a n t ity .
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S p in : th e  r o ta t io n  o f  a  p h y s ic a l o b je c t o n  i ts  a x is , in  a d d it io n  to  o th e r  

m o t io n s i t  m ig h t  h a v e ;  e .g . , th e  r o ta tio n  o f  th e  E a r th  o n  i t s  a x is , c a u s in g  n ig h t  

a n d  d a y , in  a d d it io n  to  i t s  o r b ita l m o t io n  a r o u n d  th e  S u n . W ith  r e s p e c t to  

p a r t ic le s , s p in  w a s  f ir s t fo u n d  in  th e  e le c tr o n , la te r  o n  in  o th e r  e le m e n ta r y  

p a r tic le s . S p in  is  a  fu n d a m e n ta l in tr in s ic  p r o p e r ty  o f  a  p a r t ic le , a lo n g  w ith  i ts  

e le c tr ic  c h a r g e  a n d  i t s m a s s . I n  r e la t io n  to  e le m e n ta r y  p a r t ic le s , i t is m o r e  

a c c u r a te to  s a y  th a t th e  p a r t ic le  h a s a n  in tr in s ic  a n g u la r  m o m e n tu m  (o f a  

g iv e n  q u a n t ity ) , c a lle d  s p in , as if i t w e r e  r o ta t in g  a b o u t i t s a x is , r a th e r  th a n  

r e a l ly  r o ta t in g  a b o u t th a t  a x is . S p in  is  a  v e c to r q u a n tity , w ith a n  axis o f  

r o ta t io n , a n d a direction o f r o ta t io n a s w e ll ( i .e . , e ith e r  r ig h t-h a n d e d  o r  

le f t -h a n d e d ) .

B a r y o n  n u m b e r  (o r  b a r y o n ic  c h a r g e ) : a n  in tr in s ic  p r o p e r ty  o f  c e r ta in  

p a r t ic le s ( i .e . , o f b a r y o n s a n d a n ti-b a r y o n s ) , a lo n g  w ith  o th e r in tr in s ic  

p r o p e r t ie s  l ik e  m a s s , c h a r g e , a n d  s p in . I t  e x p la in s  th e  s ta b il ity  o f  th e  p r o to n  

( i.e . , p r e v e n ts i t s d e c a y ) , a m o n g  o th e r  th in g s , e .g . , i t p r e v e n ts  m e s o n s f r o m  

b e in g  th e  s o le  p r o d u c ts o f a  c o ll is io n  b e tw e e n  tw o  p r o to n s , a n d  p e r m it s  

m e so n s to  b e  th e  s o le  p r o d u c ts  o f  a n  in te r a c t io n  b e tw e e n  a  p r o to n  a n d  a n  

a n t i-p r o to n . A ll th r e e -q u a r k  p a r t ic le s , i .e . , b a r y o n s , e .g . , th e p r o to n , th e  

n e u tr o n , th e  la m b d a , h a v e  a  b a r y o n  n u m b e r  o f  + 1 . A ll a n t i-b a r y o n s , e .g . , th e  

a n t i-p r o to n , th e a n ti-n e u tr o n , th e a n ti- la m b d a , h a v e a b a r y o n n u m b e r  

o f -1 . A ll p a r t ic le s  o f o th e r ty p e s h a v e  a  b a r y o n  n u m b e r  o f 0 . B a r y o n  

n u m b e r  is  a  s c a la r  q u a n t ity

F o r c e  t r a n s m it t in g  (m e ss e n g e r )  p a r t ic le s :

A  g lu o n  is  a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m its th e  s tr o n g  n u c le a r  

fo r c e , h a s  z e r o  m a s s , z e r o  c h a r g e ,  a n d  a  s p in  o f  1  ( s p e c if ic  d if f e r e n c e ) .

A  p h o to n  is  a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m its  th e  e le c tr o m a g n e t ic  
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fo r c e , h a s  z e r o  m a ss ,  z e r o  c h a r g e ,  a n d  a  s p in  o f 1  ( s p e c if ic  d iff e r e n c e ) .

A  W*  p a r t ic le  is a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m it s th e w e a k  

n u c le a r  fo r c e , h a s  a  r e s t  m a s s  ( e x p r e s s e d  a s  r e s t  e n e r g y )  o f  8 0  G e V , a  c h a r g e  o f  

+ 1 ,  a n d  a  s p in  o f 1 ( s p e c if ic  d iff e r e n c e ) .

A  W ' p a r t ic le  is a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m it s th e w e a k  

n u c le a r  fo r c e , h a s  a  r e s t  m a s s  ( e x p r e s s e d  a s  r e s t  e n e r g y )  o f  8 0  G e V , a  c h a r g e o f  

-L a n d  a  s p in  o f 1 ( s p e c if ic  d if fe r e n c e ) .

A  Z ° p a r t ic le  is a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m it s th e  w e a k  

n u c le a r  fo r c e , h a s a  r e s t m a s s ( e x p r e s s e d  a s r e s t e n e r g y ) o f 9 1 G e V , z e r o  

c h a r g e ,  a n d  a  s p in  o f 1 ( s p e c if ic  d if f e r e n c e ) .

" B u t w h y ,"  o n e  w a n ts  to  a s k , a s  L e o n  L e d e r m a n  h im s e lf  d o e s , " th r e e  

[w e a k  fo r c e ] c a r r ie r s ? W h y  th r e e  m e s s e n g e r  p a r tic le s [ fo r  th e  w e a k  fo r c e ] . . .? "  

(The God Particle, p . 3 2 5 ) . E x p e r im e n ta l d a ta , L e d e r m a n  a n sw e r s , g a th e r e d  

b y  th e  1 9 7 0 s  " in s is t e d  th a t  th e  w e a k  fo r c e  h a d  to  b e  c a r r ie d  b y  th r e e  m a s s iv e  

m e s s e n g e r  p a r t ic le s . . . — o n e  p o s it iv e ly  c h a r g e d  [ th e  W ’ ] , o n e  n e g a t iv e ly  

c h a r g e d  ( th e  W ], a n d  o n e  n e u tr a l [ th e  Z ° ] -  . . .  to  p r o p a g a te  th e  f ie ld  th a t 

in d u c e s th e  c h a n g e s "  (op. cit„ p . 3 2 5 ) w h ic h  r e s u lt in  th e  d e c a y  o f u n s ta b le  

h a d r o n s . T h e s e  c h a n g e s  a r e " r e a lly  m a n ife s ta t io n s  o f  th e  c o n s t itu e n t  q u a r k s  

u n d e r g o in g  [m u lt ip le  a n d  c o m p le x ] r e a c t io n s  (w ith  a  n u m b e r  o f  in te r m e d ia te  

s ta g e s ] -  fo r  e x a m p le , a n  u p  q u a r k  c h a n g in g  to  a  d o w n  q u a r k  o r  v ic e  v e r s a ."  

(op. cit., p . 3 2 5 ) . I t is  th e  m u lt ip lic ity  a n d  c o m p le x ity  o f  th e s e  r e a c t io n s , w ith  

th e ir  m a n y  in te r m e d ia te  s ta g e s , w h ic h  r e q u ir e  th r e e  d iff e r e n t fo r c e  c a r r ie r s .

A  g r a v ito n  is  a  s im p le  b o d y  (g e n u s ) , w h ic h  t r a n s m its g r a v ita t io n a l 

fo r c e , i .e ., th e  fo r c e  o f  g r a v ity , h a s  z e r o  m a s s , z e r o  c h a r g e , a n d  a  s p in  o f 2  

( s p e c if ic  d if fe r e n c e ) .
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T h e  fo llo w in g  d e fin it io n s  w ill b e  h e lp fu l a t  th is  p o in t .

F o r c e : in  c la s s ic a l p h y s ic s , fo r c e  is  d e fin e d  a s  s o m e th in g  c a p a b le  o f  

a f fe c t in g  th e  m o t io n  o f  a  b o d y  ( s to p p in g  i t s  m o tio n , s ta r t in g  i t  u p , s p e e d in g  i t 

u p , s lo w in g  i t d o w n , c h a n g in g  i ts  d ir e c t io n , a n d  s o  o n ) , o r  o f  d is to r t in g  th e  

s h a p e o f a  b o d y . I n  p a r t ic le  p h y s ic s , fo r c e is th e  c a u se  o f e v e r y  c h a n g e ,  

r e a c t io n , c r e a t io n  a n d  d is in te g r a t io n . F o r e x a m p le , w h e n  tw o  p a r t ic le s  

c o l l id e , r e s u lt in g  in  th e  c r e a t io n  o f  n e w  p a r t ic le s , a  c e r ta in  fo r c e  is  r e s p o n s ib le . 

W h e n  p a r t ic le s  d e c a y  in to  o th e r  p a r t ic le s , th e r e  is  a  fo r c e  w h ic h  is  r e s p o n s ib le , 

a n d  i t  m a y  b e  s e e n  a s  a c t in g  b e tw e e n  th e  o r ig in a l p a r tic le  ( e v e n  th o u g h  i t n o  

lo n g e r  e x is t s ) a n d  th e  d e c a y  p r o d u c ts , a f te r  th e y  h a v e  b e g u n  to  e x is t . F o r c e s  

a r e v e c to r  q u a n tit ie s .

G r a v ita t io n a l fo r c e  ( th e  fo r c e  o f  g r a v ity ) : th e  f ir s t  fo r c e  to  b e  id e n t if ie d  

b y  p h y s ic is ts . I t  is  th e  fo r c e  b y  w h ic h  e v e r y  p ie c e  o f  m a tte r , h o w e v e r  la r g e  o r  

s m a ll , in  th e  u n iv e r s e  a t tr a c t s (n e v e r  r e p e ls ) e v e r y  o th e r  p ie c e  o f m a tte r . 

U n d e r  c e r ta in  c ir c u m sta n c e s , g r a v ity c a n  c a u s e  b la c k  h o le s . G r a v ita t io n a l 

fo r c e  a c t s  o n  a ll p a r t ic le s ; in d e e d , o n  a ll p ie c e s  o f  m a tte r , h o w e v e r  la r g e  o r  

s m a ll .

T h e  e le c tr o m a g n e t ic  fo r c e : id e n t if ie d  b y  p h y s ic is ts  a f te r  th e  fo r c e  o f  

g r a v ity . I t is  a  c o m b in a t io n  o f  th e  e le c tr o s ta t ic  fo r c e  a n d  th e  m a g n e t ic  fo r c e . 

U n lik e  g r a v ity  w h ic h  is  a lw a y s  a n  a t tr a c t in g  fo r c e , th e  e le c tr o m a g n e t ic  fo r c e  

c a n  e ith e r  a t tr a c t  (w h e n  o n e  c h a r g e  is  p o s it iv e  a n d  th e  o th e r  is  n e g a t iv e ) o r . 

r e p e l (w h e n  b o th  a r e  e ith e r  p o s it iv e  o r  n e g a t iv e ) . E le c tr o m a g n e t ic fo r c e  a c t s  

o n  a ll c h a r g e d  p a r t ic le s .

T h e  e le c tr o s ta tic  fo r c e : th e  fo r c e  a c t in g  b e tw e e n  tw o  s ta t io n a r y  c h a r g e s .  

O n e  o f  th e  a s p e c t s  o f  th e  e le c tr o m a g n e t ic  fo r c e .
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T h e  m a g n e t ic  fo r c e : th e  fo r c e  w h ic h  a r is e s  b e tw e e n  m o v in g  c h a r g e s . 

A n o th e r  o f  th e  a s p e c t s  o f  th e  e le c tr o m a g n e t ic  fo r c e . S in c e  th e  m a g n e t ic  fo r c e  

b e tw e e n  m o v in g  c h a r g e s  h a s b e e n  s h o w n  to  b e  a  d ir e c t  c o n s e q u e n c e  o f th e  

e le c tr o s ta t ic fo r c e , i t h a s b e c o m e c u s to m a r y to s p e a k o f a u n if ie d  

e le c tr o m a g n e t ic  fo r c e .

T h e  s tr o n g  n u c le a r  fo r c e : th e  s h o r t r a n g e  a t tr a c t in g  fo r c e b e tw e e n  

n u c le o n s ( i .e , p r o to n s a n d  n e u tr o n s ) , w h ic h  b in d s to g e th e r p r o to n s a n d  

n e u tr o n s  to  fo r m  n u c le i . I t  h a s  c o m e  to  b e  s e e n  a s  a  k in d  o f  r e s id u a l o v e r f lo w  

o f a n o th e r  a n d  m o r e  fu n d a m e n ta l s tr o n g  fo r c e , i .e . , th e  s tr o n g  fo r c e  ( c o lo r  

c h a r g e , o r  c o lo r  fo r c e ; s e e  a b o v e  p . 2 6 4 ) w h ic h  b in d s  q u a r k s to g e th e r  w ith in  

n u c le o n s . T h e  s tr o n g  n u c le a r  fo r c e  a c t s  o n ly  o n  s o m e  p a r t ic le s , i .e . , o n ly  o n  

h a d r o n s , e .g . , p r o to n s , n e u tr o n s , a n d  p io n s ; a n d  o n  th e q u a r k s (a n d  a n t i­

q u a r k s )  w h ic h  c o m p o s e  th e m . T h e  s tr o n g  fo r c e  d o e s  n o t  a c t  o n  le p to n s .

T h e  w e a k  n u c le a r  fo r c e : th e  fo r c e , a r is in g  f r o m  w ith in  p a r t ic le s , 

w h ic h  c a u s e s c e r ta in  c o n v e r s io n s , e .g . , th e  c o n v e r s io n  o f a n e u tr o n  in to  a  

p r o to n  (b e ta  d e c a y ) , o r  v ic e  v e r s a , o f  a  p io n  in to  a  m u o n , o f  a  m u o n  in to  a n  

e le c tr o n . T h e  w e a k  n u c le a r  fo r c e  a n d  th e  e le c tr o m a g n e t ic fo r c e c o m b in e  to  

b e c o m e  th e  e le c tr o w e a k  fo r c e , in  a  w a y  w h ic h  is  m u c h  l ik e  th e  w a y  in  w h ic h  

th e e le c tr o s ta t ic fo r c e c o m b in e s w ith  th e m a g n e t ic fo r c e to  b e c o m e th e  

e le c tr o m a g n e tic  fo r c e . T h e  w e a k  n u c le a r  fo r c e  a c t s  o n  a ll p a r t ic le s .

F r o m  th e  p r e c e d in g  d e fin it io n s  (p p . 2 6 0 -2 6 8 ) , o n e  m a y  b e  a b le  to  

u n d e r s ta n d  ( if  h e h a s  b e e n  a  d il ig e n t  a n d  a t te n t iv e  r e a d e r ) h o w  u -q u a r k s  a n d  

d -q u a r k s  c o m b in e  to  fo r m  p r o to n s  a n d  n e u tr o n s , h o w  p r o to n s  a n d  n e u tr o n s  

c o m b in e  to  fo r m  th e  n u c le u s  o f  a n  a to m , a n d  h o w  e le c tr o n s  c o m b in e  w ith  

th e  n u c le u s  to  fo r m  a n  a to m . N o n e th e le s s , th e s e  th in g s  w ill b e c o m e  c le a r e r  

(a n d  m o r e  u n d e r s ta n d a b le , i t  is  h o p e d ) b e lo w , a t  a  m o r e  s u ita b le  a n d  h e lp fu l 

.p o in t , o n  p p . 2 8 1 -2 8 4 , b e g in n in g  w ith : " P h y s ic is t s  s a y  th a t th e  s tr o n g  n u c le a r  

fo r c e  is  g e n e r a te d  b y  a n  e x c h a n g e  o f  g lu o n s  . . ."
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4 . I s  th e r e  s u c h  a  th in g  a s  a  m ix in g ? A r e  p r o to n s  m ix in g s  o f  q u a r k s ?

C . J . F . W ill ia m s ’ b o o k o n  A r is to t le 's De Generatione et Corruptione20 

o f fe r s a t r a n s la t io n  w h ic h  is v e r y  d e a r , a p p r o p r ia te ly  a s c e t ic y e t e a s y  a n d  

p le a s u r a b le  to  r e a d , a n d  fo llo w e d  b y  a  c o p io u s , h a r d - th in k in g  a n d  c h a lle n g in g  

c o m m e n ta r y , w h ic h  h e  m o s t m o d e s t ly  c a l ls N o te s . H is  c o m m e n ts o n  w h a t  

A r is to t le  s a y s  a b o u t  m ix is  (m ix t io , in  A q u in a s ) ,  th e  to p ic  o f  B k . I , c h .  1 0 , b e g in  

w ith  a  r e fe r e n c e  to  H a r o ld  H . J o a c h im 's  t r a n s la t io n : 2 1

2 0  W illia m s , C . J . F ., Aristotle's De Generatione et Corruptione, T ra n s la te d  w ith  n o te s  

( in  th e  C la re n d o n  A r is to t le  S e r ie s ) , N e w  Y o rk : O x fo rd  U n iv e rs ity  P re s s , 1 9 8 2 .

2 1  J o a c h im , H a ro ld H ., t ra n s la t io n  o f D e  Generatione et Corruptione in The Basic 

Works of Aristotle, e d ite d  a n d  w ith  a n  in tro d u c tio n  b y  R ic h a rd  M c K e o n , N e w  Y o rk : 

R a n d o m  H o u s e , 1 9 4 2 ; p p . 4 7 0 -5 3 1 .

2 2  W illia m s , op. cit., p . 1 4 2 .

T h e w o r d  t r a n s la te d h e r e [ i .e . , b y  W illia m s ] a s 'm ix in g*  is  
r e n d e r e d  b y  J o a c h im  'c o m b in a t io n*.  H e [ i.e . , J o a c h im l th u s  
a s s im ila te s th e d is t in c t io n  b e tw e e n  m ix in g (mixis) a n d  
c o m p o s it io n (synthesis) — c f . 3 2 8  a  6 - to  th e  m o d e m  
d is t in c t io n  b e tw e e n  c h e m ic a l c o m b in a tio n  a n d  m e c h a n ic a l  
m ix tu r e . T h e  a n a lo g y  is  g o o d  in  s o  fa r  a s  c h e m ic a l c o m b in a t io n  
is a  m o r e in t im a te  u n io n  o f s u b s ta n c e s th a n  is m e c h a n ic a l 
m ix tu r e , a s m ix in g is th a n c o m p o s it io n ; b u t th e w o r d  
'c o m b in a tio n*  b y  i t s e lf d o e s n o t h a v e th is s e n s e , a n d th e  
c o m p le te p h r a s e 'c h e m ic a l c o m b in a t io n*  im p o r t s to o m u c h  
m o d e r n  th e o r y . M o r e o v e r , th e m o d e m  th e o r y is a lie n to  
A r is to t le 's  th in k in g  o n  th e  s u b je c t;  fo r  in  c h e m ic a l c o m b in a t io n  
th e  a to m s  o f  th e  c o m b in in g  s u b s ta n c e s  r e m a in  in ta c t  a n d  c h a n g e  
o n ly  in  r e s p e c t  o f  th e ir  r e la t io n  to  e a c h  o th e r . F o r  A r is to t le  th is  
w o u ld  b e  a  c a s e  o f  m e r e  'c o m p o s it io n*.  M o d e m  c h e m is tr y  is , 
a f te r  a ll , a to m is t ic .2 2

J o a c h im , n o te s  W ill ia m s , is  in  e f fe c t  l ik e n in g  w h a t  A r is to t le  c a l ls  m ix is  

to  w h a t w e  n o w a d a y s  c a l l c h e m ic a l c o m b in a t io n , a n d  w h a t A r is to t le  c a l ls  

s y n th e s is to  w h a t  s o m e  n o w a d a y s  c a l l m e c h a n ic a l m ix tu r e . T h is l ik e n in g  is  

b o th  g o o d  a n d  b a d , c o n tin u e s  W ill ia m s . I t is  g o o d  in a s m u c h  a s  a  c h e m ic a l 
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c o m b in a t io n  is a  m o r e  in t im a te  u n io n  o f th in g s th a n  a  m e r e m e c h a n ic a l  

m ix tu r e , ju s t  a s  a  m ix is is a  m o r e  in t im a te u n io n  th a n  a  m e r e  c o m p o s it io n  

( s y n th e s is ) . I n  th e  r e s u lt o f  a  m e r e  m e c h a n ic a l m ix tu r e , th e  in g r e d ie n t s  d o  

n o t in te r a c t w ith  o n e  a n o th e r  s o  a s to  c a u s e c h a n g e s w h ic h  a ffe c t th e m  

in tr in s ic a l ly ; th e y  a r e  s im p ly  m o v e d  a b o u t s o  a s to  b e  in te r m in g le d  in  th e  

w a y  in  w h ic h  g r a in s o f w h e a t , fo r  e x a m p le , m ig h t b e in te r m in g le d  w ith , 

m ix e d  to g e th e r  w ith , g r a in s o f o a ts o r  g r a in s o f b a r le y , e a c h  o f th e  g r a in s  

s u r v iv in g  a s , e a c h  c o n t in u in g  to  b e  ju s t , th e  g r a in  th a t  i t w a s ; o r  in  th e  w a y  

in  w h ic h  s to n e s a n d  b r ic k s m ig h t b e th r o w n  to g e th e r  in to  a h e a p , e a c h  

c o n t in u in g  to  b e  ju s t th e  s to n e  a n d  ju s t th e b r ic k  th a t i t w a s . I t is b a d  

in a s m u c h  a s th e  w o r d  " c o m b in a t io n ," u s e d  b y  i t s e lf , d o e s n o t c o n v e y  th e  

m e a n in g  w h ic h  A r is to t le  in te n d s  b y  m ix is , a n d  th e  w h o le  p h r a s e  " c h e m ic a l 

c o m b in a t io n " c a r r ie s w ith  i t to o  m u c h  m o d e r n  s c ie n t if ic  th e o r y . B e s id e s , 

c o n tin u e s W ill ia m s , m o d e m  s c ie n t if ic th e o r y  is a lie n  to  A r is to t le 's  w a y  o f  

th in k in g  a b o u t m ix is . F o r  A r is to t le , th e  c o m b in in g  in g r e d ie n ts in  a  m ix is  d o  

n o t r e m a in  in ta c t , th o u g h  th e y  d o  r e m a in  in  s o m e  w a y , s in c e  th e y  a r e  

r e tr ie v a b le . I n c h e m ic a l c o m b in a t io n , u r g e s W ill ia m s , th e c o m b in in g  

in g r e d ie n t s r e m a in in ta c t , w h ic h  s e e m s to  m e a n  th a t th e y  u n d e r g o  n o  

c h a n g e s w h ic h  a f fe c t  th e m  in tr in s ic a l ly ; th e y  " c h a n g e  o n ly  in  r e s p e c t  o f  th e ir  

r e la t io n  to  e a c h  o th e r ." B u t  W illia m s  d o e s  n o t s p e c ify  w h a t h e  h a s  in  m in d  

w h e n  h e  n o te s th a t th e y " c h a n g e  o n ly  in  r e s p e c t o f th e ir  r e la t io n  to  e a c h  

o th e r ."

O n e  m u st  n o te  th a t  w h e n  h y d r o g e n  a n d  o x y g e n  c o m b in e  c h e m ic a l ly , i .e ., 

in te r a c t , to  fo r m  w a te r , th e  r e s u lt in g  w a te r  is  n e ith e r  h y d r o g e n  n o r  o x y g e n ;  

e a c h  m o le c u le o f w a te r is ju s t w a te r , a n d th r o u g h o u t . T o  b e s u r e , th e  

h y d r o g e n  a n d  th e  o x y g e n  a r e  r e tr ie v a b le , a n d  s o  th e y  s u r v iv e  in  th e  n e w ly  

fo r m e d  w a te r  in  s o m e  w a y . B u t  i t  is  c le a r  th a t th e y  d o  n o t  s u r v iv e  in ta c t , i .e . , 

th a t th e y  u n d e r g o  s o m e  s o r t o f  c h a n g e  w h ic h  a f fe c t s th e m  in tr in s ic a lly ; th a t  

s o m e th in g o f th e m  d o e s s u r v iv e , b u t th a t th e y , a s th e y , in ta c t a n d  

in tr in s ic a l ly  u n c h a n g e d , d o  n o t.
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S im ila r ly , w h e n  tw o  u -q u a r k s  a n d  o n e  d -q u a r k  c o m b in e  to  fo r m  a  p r o to n , 

th e  r e s u lt in g  p r o to n  is  n e ith e r  a  u -q u a r k  n o r  a  d -q u a r k ;  th e  p r o to n  is  a  p r o to n  

th r o u g h o u t . T h e  q u a r k s a r e  r e tr ie v a b le , a n d  s o  th e y  s u r v iv e  in  th e  n e w ly  

fo r m e d p r o to n  in  s o m e  w a y . B u t i t is  a ls o  c le a r  th a t th e y  d o  n o t s u r v iv e  

in ta c t , i .e . , th a t th e y u n d e r g o  s o m e s o r t o f c h a n g e w h ic h  a f fe c t s th e m  

in tr in s ic a l ly ; th a t s o m e th in g  o f th e m  d o e s  s u r v iv e , b u t th a t th e y , a s th e y , 

in ta c t a n d  in tr in s ic a l ly  u n c h a n g e d , d o  n o t .

F o r  A r is to t le , s ta te s  W illia m s  in  th e  e n d , th e  c a s e  in  w h ic h  th e  c o m b in in g  

in g r e d ie n t s " r e m a in  in ta c t  a n d  c h a n g e  o n ly  in  r e s p e c t  o f  th e ir  r e la t io n  to  e a c h  

o th e r " (b y  w h ic h  W illia m  s e e m s to m e a n  th a t th e  o n ly  th in g w h ic h  h a s  

c h a n g e d  is  w h e r e  e a c h  in g r e d ie n t  is ) w o u ld  b e  a  c a s e  o f  m e r e  c o m p o s it io n , a  

c a s e  in  w h ic h  th e  in g r e d ie n t s h a v e  b e e n  s im p ly  ju x ta p o s e d , p u t n e x t to  o r  

a lo n g s id e  o n e  a n o th e r , a n d  o n ly  th a t . M o d e r n  c h e m is tr y  is , a f te r  a ll, a to m is t ic , 

a d d s W ill ia m s , b y  w a y  o f e x p la n a t io n . A to m is t ic  c h a n g e s  a r e  c h a n g e s in  

w h ic h  e a c h  o f  th e  c o m b in e d  in g r e d ie n ts  u n d e r g o e s  n o  in tr in s ic  c h a n g e  o f  a n y  

s o r t , w h a te v e r  o th e r  s o r t s  o f  c h a n g e s , lo c a t io n a l o r  o th e r , a n d  h o w e v e r  m a n y , 

e a c h  m ig h t b e  s a id  to  h a v e  u n d e r g o n e . B u t m ix is , fo r  A r is to t le , c o n t in u e s  

W ill ia m s ,

is w h a t g iv e s r is e to h o m o e o m e r s , a n d th e n a tu r e o f a  
h o m o e o m e r , a s  th e  w o r d  i t s e lf  in d ic a te s ,  is  to  b e  s u c h  th a t  e v e r y  
s m a lle s t  p a r t  o f  i t  is  o f  th e  s a m e  c h a r a c te r  a s  e v e r y  o th e r  a n d  a s  
th e  w h o le .2 3

2 3  W illia m s , Aristotle's De Generatione et Corruptione, p . 1 4 2 .

B u t  th is  m e a n s , o n e  m u st  b e  r e m in d e d , th a t  a  m ix is  is  a  c h a n g e  in  w h ic h  

th e  in g r e d ie n t s  a b o u t to  b e  c o m b in e d  a c t u p o n , a n d  a r e  a c te d  u p o n  b y , o n e  

a n o th e r  (a n d  b y  c e r ta in  r e q u ir e d  e x tr in s ic  a g e n ts , a s  w e ll) in  s u c h  a  w a y  th a t  

th e  r e s u lt is  a  th in g  w h ic h  is  d if fe r e n t in  k in d  f r o m  a n y  o f i t s in g r e d ie n ts . 

W a te r  is  d if fe r e n t  in  k in d  f r o m  th e  o x y g e n  a n d  th e  h y d r o g e n  w h ic h  h a v e  

in te r a c te d  to  g e n e r a te  i t . S im ila r ly , th e  p r o to n  is  d if fe r e n t  in  k in d  f r o m  th e  u -  

q u a r k s a n d  th e  d -q u a r k  w h ic h  h a v e  in te r a c te d  to  g e n e r a te  i t . I t m a y  ju s t b e , 
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o n e  w a n ts to  s a y , th a t th e  c h e m ic a l c o m b in a t io n  o f th e  m u tu a lly  in te r a c t in g  

h y d r o g e n  a n d  o x y g e n , a s  th e y  b e c o m e  w a te r , is  n o t  a to m is t ic , a f te r  a ll; th a t  th e  

g e n e r a t io n  o f a  p r o to n  o u t o f m u tu a lly  in te r a c t in g  q u a r k s is n o t a to m is t ic  

e ith e r ; a n d  th a t m o d e r n  s c ie n t if ic  th e o r y  is  ju s t w r o n g  w h e n  i t " d e n ie s  th a t 

a n y th in g  o c c u r s  w h ic h  c a n  p r o p e r ly  b e  s o  d e s c r ib e d  [ i.e . , a s  a  m ix is ]" .2 4

2 4  W illia m s , ibid.

A  m ix in g  (m ix is ,  m ix tio ) , a s w e  in d ic a te d  a b o v e (p . 2 5 0 ) , r e s u lt s n e ith e r  

in  s o m e th in g  w h ic h  is l ik e a h e a p , e .g . , o f b r ic k s a n d s to n e s , in  w h ic h  i t s  

c o n s t itu e n ts a r e s im p ly  th r o w n  to g e th e r ; n o r  d o e s i t r e s u lt in  s o m e th in g  

w h ic h  is  l ik e  a  h o u s e , i .e . , s o m e th in g  w h ic h  is n o t s im p ly  th r o w n  to g e th e r ,  

b u t  c a r e fu lly  p u t  to g e th e r  o u t  o f  c o n s t itu e n ts , e .g . , w o o d  a n d  b r ic k s  a n d  s to n e s , 

a r r a n g e d  in  a n  o r d e r ly  w a y , a n d  h e ld  to g e th e r  b y  c e r ta in  jo in in g  m a te r ia ls , 

e .g . , n a ils  a n d  m o r ta r  a n d  g lu e . I t r e s u lt s r a th e r  in  s o m e th in g , i .e . , a  m ix e d  

b o d y  ( lik e  a  m o le c u le  o f  w a te r , o r  a  p r o to n ) , w h ic h  d iff e r s  in  k in d  f r o m  a n y  

a n d  a ll o f  i ts  c o n s t itu e n ts , a n d  in  w h ic h  th e  c o n s t itu e n ts , h a v in g  u n d e r g o n e  a  

m u tu a l in te r a c t iv e  a lte r a t io n , r e m a in  in  a  s p e c ia l w a y , i .e . , v ir tu a l ly , th o u g h  

n o t  a c tu a lly — v ir tu a l ly , m e a n in g : w ith th e ir p o w e r s , b u t  th e s e  p o w e r s  

a p p r o p r ia te ly  a lte r e d  b y  m e a n s  o f th e ir  p r e c e d in g  in te r a c t iv e  a lte r a t io n  (a s  

w e ll a s  r e tr ie v a b ly , d is p o s it io n a lly , a n d  in s tr u m e n ta l ly ) ; th o u g h  n o t  a c tu a lly , 

m e a n in g : n o t w ith  th e ir  s u b s ta n t ia l fo r m s , b e c a u s e  a s u b s ta n c e  ( e .g . , a  

m o le c u le  o f  w a te r , o r  a  p r o to n ) c a n  h a v e  a c tu a lly  b u t  o n e  s u b s ta n t ia l  fo r m , i ts  

o w n .

T h e  p o in t  to  b e  s tr e s se d  h e r e  is  th is , th a t  a  m ix e d  b o d y  d if fe r s  in  k in d  f r o m  

a ll o f i t s c o n s t itu e n ts , a n d  s o  m u s t h a v e  a  s u b s ta n t ia l fo r m  o f i t s o w n  to  

a c c o u n t fo r th is d if fe r e n c e  in  k in d . A n d  th is is w h y  th e  c o n s t itu e n ts o f  a  

m ix e d  b o d y  d o  n o t  s u r v iv e  th e r e in  w ith  th e ir  s u b s ta n t ia l fo r m s . I f th e y  d id , 

th e n  a  m o le c u le  o f  w a te r w o u ld  b e  w a te r (a c tu a lly  w a te r ) th r o u g h o u t ,  a n d  a t 

th e  s a m e  t im e  h y d r o g e n  (a c tu a lly  h y d r o g e n ) in  th e s e  tw o  p a r t s , a n d  o x y g e n  

(a c tu a lly  o x y g e n ) in  th a t th ir d  p a r t . S im ila r ly , a  p r o to n  w o u ld  b e  a  p r o to n  

(a c tu a lly  a p r o to n ) th r o u g h o u t , a n d  a t  th e  s a m e  t im e  a  u -q u a r k  (a c tu a lly  a  
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u -q u a r k ) in  th e s e  tw o  p a r t s , a n d  a  d -q u a r k  (a c tu a lly  a  d -q u a r k ) in  th a t th ir d  

p a r t .

T o  m a k e  i t  c le a r e r  th a t  m o d e m  s c ie n tif ic  th e o r y  m a y  b e  ju s t  w r o n g  w h e n  

i t " d e n ie s th a t a n y th in g  o c c u r s  w h ic h  c a n  p r o p e r ly  b e  s o  d e sc r ib e d  [ i .e . , a s  a  

m ix is ] ,"  i t w ill b e h e lp fu l to  c o n s id e r th e fo l lo w in g  s u m m a r y o f w h a t  

A r is to t le  h a s  to  s a y  a b o u t m ix is  (m ix t io , in  A q u in a s )  in B k . I , c h . 1 0 o f h is  

De Generatione et Corruptione:

D e in d e  . . .  r e c a p itu la t [P h ilo s o p h u s ]  q u a e  d ic ta  s u n t  d e  m ix t io n e  
. . . , d ic e n s  m a n ife s tu m  e s s e . . . e t  q u o d  e s t  m ix t io ,  e t  q u id  e s t ,  e t  
q u a r e  e s t : q u ia  p r o p te r  p a ss io n e m  e t  a c t io n e m  c o n tr a r io r u m .

E t d ic tu m  e s t e t ia m  q u a e  s u n t  m is c ib i l ia : q u a n d o  is ta  [ su n t ]  
p a s s iv a  a d  in v ic e m , e t b e n e  t e r m in a b il ia ; e t ta l ia  s u n t b e n e  
d iv is ib i lia .

D ic tu m  e s t  e t ia m , q u o d  a d  h o c  q u o d  s it  m ix t io , n e c e s sa r iu m  e s t  
q u o d m is c ib il ia  n o n s in t s im p lic it e r c o r r u p ta , n e c s u n t  
s im p lic it e r  e a d e m  u t p r iu s . S u n t e n im  c o r r u p ta  q u a n tu m  a d  
fo r m a s , e t  r e m a n e n t  q u a n tu m  a d  v ir tu te m ,. . .

A d h u c  e t ia m  o s te n s u m  e s t q u o d  m ix tio  n o n  e s t c o m p o s it io  
m in im o r u m  s e c u n d u m  n a tu r a m , s ic u t d ic e b a t u n a o p in io ,  
n e c  m in im o r u m  s e c u n d u m  s e n s u m , u t  d ic e b a t  a lia . T a lia  e n im  
m in im a  n o n  s u n t  m isc ib i l ia . S e d  i llu d  e s t  m is c ib ile , q u o d  c u m  
s it b e n e  d e te r m in a b ile , e s t a c t iv u m  e t p a s s iv u m ; e t i llu d  q u o d  
a d m isc e tu r  c u m  ta li m is c ib i li , e s t m is c ib ile  a d  h o m io m e r u m , 
id e s t  fa c it  c u m  a lio  m ix tu m  q u o d  e s t  e ju s d e m  r a t io n is  in  to to  e t  
in  p a r t ib u s .

P a te t  e t ia m  q u o d  m ix t io  e s t  m is c ib i liu m  a lt  e r  a  to r u m  u n io . Q u a e  
q u id e m  a lte r a t io  s o lu m  e s t in te ll ig e n d a  in  v ir tu t ib u s s iv e  
q u a lita t ib u s  e o r u m . S e d , s i e t ia m  a lte r a t io  s u m a tu r  im p r o p r ie ,  
m ix tio  e s t m is c ib i liu m  a lte r a to r u m  e t c o r r u p to r u m  s e c u n d u m  
fo r m a s  u n io .2 5

2 5  in i De Gen. et Corrupt., le c t . 2 5 , in  f in e . T h is  s u m m a ry  is  n o t th e  w o rk  o f  S t. T h o m a s  

A q u in a s , w h o s e  c o m m e n ta ry  o n  A ris to t le 's  De Ceu. et Corrupt, is  u n fin is h e d , te rm in a t in g  

w ith  B k . I , le c t . 1 7 . T h e  re s t  w a s  w rit te n  b y  T h o m a s  S u tto n  a n d  o th e rs  (s e e  a b o v e , p . 1 7 2 , 

fo o tn o te 1 1 ) .
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T h e n  . . .  h e  [A r is to t le , th e  P h ilo s o p h e r ] r e c a p itu la te s  w h a t  h e  
h a d  s a id  a b o u t  m ix in g , n o t in g  th a t i t  is  c le a r  . . . th a t th e r e  is 
s u c h  a  th in g  a s  m ix in g , a n d  what m ix in g  is , a n d  w /iy  m ix in g  
ta k e s p la c e , n a m e ly  b e c a u s e  o f th e p a s s iv ity  a n d  a c t iv ity  o f  
c o n tr a r ie s .

H e h a d  a ls o  p o in te d  o u t w h a t s o r t s o f th in g s a r e m ix a b le s , 
n a m e ly  th in g s  th a t  c a n  b e  a c te d  u p o n  b y  o n e  a n o th e r , a n d  c a n  b e  
e a s i ly  b o u n d e d , a n d  s u c h  th in g s  a r e  th in g s  w h ic h  c a n  b e  e a s i ly  
d iv id e d .

H e  h a d  a lso  s a id  th a t  fo r  m ix in g  to  ta k e  p la c e , i t  is  n e c e s sa r y  th a t  
th e  m ix a b le s  b e  n e ith e r  s im p ly  c o r r u p te d , n o r  r e m a in  s im p ly  th e  
s a m e  a s  b e fo r e . F o r  th e y  a r e  c o r r u p te d  w ith  r e s p e c t to  fo r m s , 
a n d  r e m a in  w ith  r e s p e c t  to  p o w e r ,. . .

H e h a d a ls o p o in te d  o u t . . . th a t m ix in g  is n o t [ ju s t] a  
c o m p o s it io n  o f  p a r t ic le s  o f  th e  s m a lle s t  s o r t  a c c o r d in g  to  n a tu r e , 
a s o n e  o p in io n  h a d  i t ; n o r  o f p a r t ic le s o f th e  s m a lle s t s o r t  
a c c o r d in g  to  s e n se ,  a s  th e  o th e r  h a d  i t . F o r  i t  is  n o t  th e  s m a lln e s s  
o f  th e  p a r t ic le s  th a t  m a k e s  th e m  m ix a b le s . R a th e r , o n ly  th a t  is  
a  m ix a b le w h ic h  c a n  b e e a s ily  b o u n d e d , is b o th  a c t iv e  a n d  
p a s s iv e , a n d  w h e n  r e a c t in g  w ith  a n o th e r  m ix a b le p r o d u c e s  
s o m e th in g  h o m o e o m e r o u s , i .e . , a  m ix e d  b o d y  w h ic h  is  o f  th e  
s a m e  n a tu r e  in  i t s  to ta l ity  a s  i t  is  in  e a c h  o f  i t s  p a r t s .

L a s t ly , i t is  c le a r  th a t  a  m ix in g  is  a  u n it in g  o f  a lte r e d  m ix a b le s ;  
th is  a lte r a t io n  b e in g  u n d e r s to o d  a s  a n  a lte r a t io n  in  th e ir  p o w e r s  
o r  q u a lit ie s o n ly . B u t , i f a lte r a t io n  b e  ta k e n  in  a n  im p r o p e r  
s e n s e , a  m ix in g  is  a  u n it in g  o f  m ix a b le s , a lte r e d  a n d  c o r r u p te d  
iv ith  r e s p e c t  to  fo r m s .

I s th e r e  s u c h  a  th in g  a s a  m ix in g ? T h is q u e s t io n  r a is e s a  p r io r  o n e , 

n a m e ly , w h a t e x a c t ly  d o e s th e  w o r d  " m ix in g "  m e a n ? A s in d ic a te d  ju s t  

a b o v e , th e  w o r d " m ix in g " m e a n s : a u n it in g  o f a lte r e d  m ix a b le s . N o w , 

m ix a b le s , n o te s  A r is to t le  a n d  th e  a u th o r  o f  th e  ju s t-a b o v e  q u o te d  s u m m a r y  a s  

w e ll, a r e  th in g s  w h ic h  c a n  b e  e a s ily  b o u n d e d , s u c h  th in g s  b e in g  th in g s  w h ic h  
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c a n b e e a s i ly  d iv id e d , o r p a r te d . L iq u id - l ik e th in g s (a n o t u n c o m m o n  

e x a m p le  o f  th e  a n c ie n ts  a n d  m e d ie v a ls ) , s a y , w a te r  a t  r o o m  t e m p e r a tu r e , a n d  

a ir - lik e th in g s , s a y , w a te r  in  th e  fo r m  o f s te a m , c a n  b e  e a s i ly  d iv id e d , o r  

p a r te d . B u t e a s y  d iv is ib il ity , p a r t ib il i ty , is  n o t  e n o u g h . M ix a b le  th in g s  m u s t  

a ls o  b e  c a p a b le  o f  a c t in g  u p o n , a n d  b e in g  a c te d  u p o n  b y , o n e  a n o th e r , a n d  in  

s u c h a w a y th a t th e y  a lte r o n e a n o th e r w ith o u t to ta l ly  c o r r u p t in g  o n e  

a n o th e r : ” . . .  i t is  n e c e s sa r y  th a t  th e  m ix a b le s  b e  n e ith e r  s im p ly  c o r r u p te d ,  

n o r  r e m a in  s im p ly  th e  s a m e  a s  b e fo r e  . . . ” T h a t is , th e  m ix e d  b o d y  w h ic h  is  

g e n e r a te d f r o m  th e ir  in te r a c t io n  m u st b e  s u c h  th a t th e  in te r a g e n t m ix a b le s  

s u r v iv e  in  i t  ( i .e . , in  th e  m ix e d  b o d y )  in  s o m e  w a y . T h e m ix a b le s a r e th e r e , 

i  e . , in th e  m ix e d  b o d y , in  a  w a y , a n d  n o t th e r e , in  a  w a y : th e r e  w ith  th e ir  

p o w e r s (” . . .  [ th e y ]  r e m a in  w ith  r e sp e c t  to  p o w e r . . ." ) , a p p r o p r ia te ly  a lte r e d  

o f  c o u r s e , a n d  th e s e  p o w e r s  fu n c t io n  a s  in s tr u m e n ts  o f  th e  fo r m  o f  th e  m ix e d  

b o d y , a n d  th u s  a ls o  a s  in g r e d ie n ts  w ith o u t w h ic h  th e  m ix e d  b o d y  c o u ld  n o t 

e x is t ; n o t th e r e  w ith  th e ir  s u b s ta n tia l fo r m s (" . . . th e y  a r e  c o r r u p te d  w ith  

r e s p e c t to  fo r m s  . . s in c e  th e  m ix e d  b o d y  e x is ts  a s  a  th in g  d if fe r e n t  in  k in d  

f r o m  a n y  o f  i ts  in g r e d ie n t  m ix a b le s . T h e  m ix e d  b o d y  is  th r o u g h  a n d  th r o u g h  

o f  a  g iv e n  k in d , a n d  th is  k in d  is  n o t  th e  k in d  o f  a n y  o f  i t s  in g r e d ie n ts .

N o w  a  p r o to n , b e in g  a  m ix e d  b o d y , c o u ld  n o t  e x is t  a n d  p e r fo r m  a s  a  

p r o to n  d o e s , w ith o u t i t s c o n s t itu e n t e le m e n ts , i .e . , i ts th r e e c o n s t itu e n t 

q u a r k s , tw o  u -q u a r k s  a n d  o n e  d -q u a r k . B u t  a  p r o to n  is  n o t  a  q u a r k , n e ith e r  a s  

a  to ta l ity  n o r  in  a n y  o f  i ts  p a r ts ; n o t  a  u -q u a r k  in  th e s e  tw o  p a r t s  o f  i t s e lf , n o r  

a  d -q u a r k  in  th a t th ir d  p a r t o f i t s e lf . A  p r o to n  is a  p r o to n  th r o u g h  a n d  

th r o u g h . T h is m e a n s th a t th e q u a r k s  w h ic h  h a v e  in te r a c te d , a n d , h a v in g  

in te r a c te d , h a v e  s u r v iv e d  in  th e  n e w ly  g e n e r a te d  p r o to n , h a v e  n o t s u r v iv e d  

w ith  th e ir  s u b s ta n t ia l fo r m s , th o u g h  th e y  h a v e  s u r v iv e d , th o u g h  th e y  a r e  

th e r e in  s o m e  w a y . T h e y  h a v e  b e e n  c o r r u p te d  w ith  r e s p e c t to  w h a t th e y  

a c tu a lly  a r e , a s  d e te r m in e d  b y  th e ir  s u b s ta n t ia l  fo r m s . B u t th e y  h a v e  n o t  b e e n  

c o r r u p te d  w ith  r e s p e c t  to  w h a t  th e y  c a n  a c tu a lly  d o , i .e . , w ith  r e s p e c t to  th e ir  

p o w e r s . T h e ir p o w e r s , a p p r o p r ia te ly a lte r e d  b y th e p r e c e d in g p r o to n ­
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g e n e r a t in g  in te r a c t io n 2 6  a m o n g  th e  r e q u ir e d  q u a r k s , h a v e  b e e n  p r e s e r v e d , b y  

th e  s u b s ta n t ia l fo r m  o f th e  n e w ly  g e n e r a te d  p r o to n , in  o r d e r  to  fu n c t io n  a s  

in s tr u m e n ts  th r o u g h  w h ic h  th e  n e w ly  g e n e r a te d  p r o to n  d o e s  w h a t p r o to n s  

d o . T h e  q u a r k s a r e th e r e , in  th e  s e n s e  th a t th e  p r o to n  h a s  c e r ta in  q u a r k*  

e n a b le d  p o w e r s . B u t th e q u a r k s th e m s e lv e s , a s th in g s w ith  th e ir o w n  

s u b s ta n tia l fo r m s , a r e  n o t th e r e . W h a t is th e r e  n o w  is  a  p r o to n , d iff e r e n t in  

k in d f r o m  a n y o f th e q u a r k s w h ic h  a r e s a id to h a v e s u r v iv e d  a s i ts  

c o n s t itu e n ts .

2 6  C a n  th is  p re c e d in g  p ro to n -g e n e ra tin g  in te ra c t io n  b e  s a id  to  b e , o r  a t le a s t in c lu d e  in  

s o m e  w a y , th e  e x c h a n g e  o f  g lu o n s  w h ic h  g e n e ra te s  th e  s tro n g n u c le a r  fo rc e ? A n d  is  th is  

e x c h a n g e  o f  g lu o n s  a  c o n tin u in g  in te ra c tio n  w ith in  th e  p ro to n , re q u ire d  to  a c c o u n t fo r  th e  

c o n tin u e d  e x is te n c e  o f  th e  p ro to n ? Is  th is  w h a t  L e d e rm a n  h a s  in  m in d  w h e n  h e  ta lk s  a b o u t  

" h o w  q u a rk s  w h ir l a b o u t  e a c h  o th e r  in  th e ir p ro to n  p r is o n " ? (L e d e rm a n , The God Particle, 

p . 2 (N ). T h a t is , is  th is  " w h ir lin g  a b o u t e a c h  o th e r"  c o n n e c te d  in  s o m e  w a y  w ith  th e  q u a rk  

to  q u a rk  e x c h a n g e  o f  g lu o n s ?

2 7  S e e  a b o v e , p p . 5 3 -5 4 , o n  h o w  a n  e le m e n t ’s in d iv is ib ility  a c c o rd in g  to  s p e c ie s  is  to  b e  

u n d e rs liK x i.

A r is to t le , a n d  th e  a u th o r  o f  th e  a b o v e  s u m m a r y  a s  w e ll, s p e a k  o f  e a s y  

d iv is ib i li ty . H o w  is  th is  to  b e  u n d e r s to o d ? A n  e le m e n t , u n lik e  a  m ix e d  b o d y , 

c a n n o t  b e  d iv id e d , o r  r e s o lv e d , b y  a  r e q u ir e d  a lte r a t io n  o f  a n  a p p r o p r ia te  s o r t  

(a s  o p p o s e d  to  b e in g  d iv id e d  b y  a  s im p le  a c t  o f  c u tt in g , a s  w ith  a  s a w ) 2 7  in to  

b o d ie s w h ic h  a r e  m o r e  s im p le  th a n  th e  e le m e n t i t s e lf . T h e r e  a r e  n o  s u c h  

m o r e s im p le  b o d ie s . O n ly  p r im e m a tte r a n d  s u b s ta n t ia l fo r m  a r e m o r e  

s im p le  th a n  a n  e le m e n t , a n d  n e ith e r  o n e  n o r  th e  o th e r  is  a  b o d y . W h e n  th e  

a n c ie n t s  a n d  th e  m e d ie v a ls  s p o k e  o f  th e  e a s y  d iv is ib i li ty  o f  a n  e le m e n t , s a y  o f  

w a te r , th e y  w e r e  s p e a k in g  o f  w h a t  o n e  m ig h t  d e s c r ib e  to d a y  a s  a  " se a  o f  f r e e  

p a r t ic le s o f w a te r ,"  i .e . , a  q u a n t ity  o f  w a te r  in  i t s l iq u id  s ta te  (n o t a  s in g le  

m o le c u le  o f H 2 O ), a s o p p o s e d  to  w a te r  in  i t s f r o z e n  s ta te , p a t te r n in g  th is  

d e s c r ip t io n  a f te r  th e  w a y  in  w h ic h  p e o p le  to d a y  o f te n  s p e a k  o f th e  " s e a  o f  f r e e  

q u a r k s "  w h ic h  (q u a r k s ) , th e y  s a y , w h iz z e d  a b o u t  ju s t  a f te r  th e  B ig  B a n g . O n e  

c a n  th in k  o f th e s e  f r e e  q u a r k s  a s  s l ip p in g  b y  a n d  a r o u n d , o v e r  a n d  u n d e r , to  

th e  le f t o f  a n d  to  th e  r ig h t  o f , o n e  a n o th e r , m u c h  a s  m o le c u le s  o f  w a te r  d o  in  a  

c h u r n in g  r iv e r . A n d  ju s t a s  a  s e a  o f  p a r t ic le s  o f  w a te r , th e  a n c ie n t s  a n d  th e  

m e d ie v a ls  w o u ld  s a y , c o u ld  b e  m ix e d , a n d  w ith  e a s e , w ith  a  s e a  o f  p a r t ic le s  o f  
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a ir , o r  a  s e a  o f  a ir  w ith  a  s e a  o f  f ir e , b e c a u s e  e a c h  o f  th e s e  s e a s  is  v e r y  e a s i ly  

p a r t ib le o r d iv is ib le , th u s e n a b lin g th e s e p a r t ic le s , in  c o n ta c t w ith  o n e  

a n o th e r , to  in te r a c t  b y  m e a n s  o f  th e ir  d is t in c t iv e  p o w e r s  o r  q u a lit ie s , i .e . , h o t , 

c o ld , w e t , d r y , in  o r d e r  to  p r o d u c e  m ix e d  b o d ie s  o f  v a r io u s  s o r t s ; s o  to o  a  s e a  

o f  f r e e  u -q u a r k s , w e  to d a y  m ig h t  s a y , c a n  b e  m ix e d , a n d  w ith  e a s e ,  w ith  a  s e a  

o f  f r e e  d -q u a r k s , o r  s -q u a r k s , o r  f r e e  q u a r k s  o f  a n y  o th e r  f la v o r ,  b e c a u s e  e a c h  o f  

th e se  s e a s  is  v e r y  e a s i ly  p a r t ib le  o r  d iv is ib le ,  i f  th e y  a r e  in  h e a t  a s  in te n s e  a s  i t*  

w a s  ju s t  a f te r  th e  B ig  B a n g —  b u t  n o w  in  th e  r e la t iv e  c o ld  o f  1 5  b il lio n  y e a r s  

la te r , o n ly  w ith  th e  g r e a te s t  d if f ic u lty -  th u s  e n a b lin g  th e m  ( th e  q u a r k s ) , in  

c o n ta c t w ith  a p p r o p r ia te  o th e r s , to  in te r a c t w ith  o n e  a n o th e r  b y  m e a n s o f  

th e ir  d is t in c t iv e  p o w e r s  o r  q u a lit ie s , e .g . , m a s s , c h a r g e , s p in , b a r y o n  n u m b e r , 

s tr a n g e n e s s ,  b o th  in  o r d e r  to  b e  t r a n s fo r m e d  in to  o n e  a n o th e r , a n d  in  o r d e r  to  

p r o d u c e  m ix e d  b o d ie s  o f  v a r io u s  k in d s , e .g . , p r o to n s a n d  n e u tr o n s .2 8 E a s y  

d iv is ib i li ty  y ie ld s e a s y  m ix a b ili ty , a s a  k in d  o f c o n ta c tu a l p r e lu d e to  th e  

m ix in g  w h ic h  c o m e s a b o u t b y  w a y  o f a p p r o p r ia te  a lte r a t io n , a n d  w h ic h  

r e s u lts  in  th e  g e n e r a t io n  o f  a  m ix e d  b o d y . " M ix a b le ,"  th u s , h a s  tw o  s e n s e s  in  

th is  c o n te x t : 1 ) m ix a b le , b e c a u s e  e a s ily  p a r t ib le  o r  d iv is ib le , in  th e  s e n s e  in  

w h ic h  a  s e a  o f  f r e e  q u a r k s  o f  o n e  f la v o r  is  m ix a b le  w ith  a  s e a  o f  f r e e  q u a r k s  o f  

a n o th e r  f la v o r , a n d  2 ) m ix a b le , a s  in  th e  d e f in it io n  o f  m ix in g , i .e . , a  u n it in g  

o f  a lte r e d  m ix a b le s . T h e  f ir s t  s e n se  a p p lie s  to  a  s e a  o f  p a r t ic le s , a n d  p r io r  to  

th e  a lte r a t io n  w h ic h  r e s u lts  in  a  m ix e d  b o d y ( - ie s ) . T h e  s e c o n d  s e n se  a p p lie s  

to  s in g le  p a r t ic le s , e .g . , to s in g le  u -q u a r k s  o r  d -q u a r k s , a n d  p o s te r io r  to  th is  

a lte r a t io n

2 8  T h e re  is  a  q u a rk  to  q u a rk  e x c h a n g e  o f  g lu o n s  in  th e  p ro d u c tio n  o f  p ro to n s  a n d  n e u tro n s , 

in a s m u c h  a s  it is  th is  e x c h a n g e  o f  g lu o n s  w h ic h  g e n e ra te s  th e  s tro n g  n u c le a r  fo rc e , w h ic h  

b in d s  th e  q u a rk s  to  o n e  a n o th e r . W h a t, if  a n y th in g  ( if  th is  is  a n  a p p ro p r ia te  q u e s tio n ) , is  

e x c h a n g e d  in  th e  t ra n s fo rm a tio n  o f  o n e  s o rt  o f  q u a rk  in to  a n o th e r  s o r t?

M o r e o v e r , i t  is  n o t  th e  s m a lln e s s  o f  m ix a b le p a r tic le s  ( in  b o th s e n s e s  

o f " m ix a b le*' )  th a t m a k e s th e m  m ix a b le th in g s , th o u g h th e u lt im a te  

m ix a b le s  a r e o f th e s m a lle s t p o ss ib le  s o r t , a n d  o f th is s o r t in th e m se lv e s  

( i.e . , ” · · · a c c o r d in g to n a tu r e  . . ." ) , a s o p p o s e d  to  b e in g  p a r tic le s o f th e  

s m a lle s t p o s s ib le  s o r t in  r e la t io n  to  o u r  s e n s o r y  p e r c e p tio n  o f  th e m  ( i.e . ," .. . 
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a c c o r d in g  to  s e n s e  . .  ." ) · I n d e e d , i t  is  o f te n  s a id  to d a y  th a t  q u a r k s  a n d  le p to n s  

h a v e  n o  d im e n s io n s  a t  a ll , th a t th e y  a r e  a b so lu te ly  p o in t - l ik e . W h ic h  is  v e r y  

d if f ic u lt v e r y  d if f ic u lt in d e e d , to  u n d e r s ta n d  a n d  a c c e p t; a n d  p e r h a p s  e v e n  

u n tr u e . R a th e r , w h a t  m a k e s  m ix a b le  p a r t ic le s  m ix a b le  th in g s  is 1 ) th e ir  e a s y  

p a r tib il i ty  o r  d iv is ib il ity  a s  in g r e d ie n ts  o f  a  s e a , a n d 2 ) th e ir  h a v in g  m u tu a lly  

in te r a c t iv e p o w e r s o r q u a lit ie s b y  w h ic h  th e y  c a n  g e n e r a te (b y  w a y  o f  

e x c h a n g in g  th e a p p r o p r ia te fo r c e -c a r r y in g p a r t ic le s , w h e th e r  g lu o n s , o r  

p h o to n s , o r  th e  w e a k - fo r c e -c a r r y in g  p a r t ic le s  o f  th e  W*a n d  W  a n d  Z °  fa m ily , 

o r  g r a v ito n s ? ) s o m e th in g  h o m o e o m e r o u s , i .e . , a  m ix e d  b o d y , l ik e  a  p r o to n ,  

w h ic h  is  o f  th e  s a m e  n a tu r e  in  i t s  to ta l i ty  a s  i t  is  in  e a c h  o f  i t s  p a r t s .

A s  a  la s t p o in t  in  c o m m e n tin g  o n  th e  s u m m a r y , th e  r e c a p itu la t io n , w h ic h  

a p p e a r s a b o v e  (p p . 2 7 3 -2 7 4 ) , i t s h o u ld  b e  n o te d  th a t a lte r a t io n  b e lo n g s  

p r o p e r ly  to  q u a lit ie s  o r  p o w e r s ,  c o r r u p t io n  to  th in g s  ( s u b s ta n c e s ) . W h e n  a  

m ix in g  o c c u r s , i .e . , w h e n  a m ix e d  b o d y  c o m e s in to  e x is te n c e o u t o f th e  

r e q u ir e d  p r e -e x is t in g  m ix a b le s , th e  p o w e r s o r  q u a lit ie s o f th e  m ix a b le s a r e  

a lte r e d , b e in g  b r o u g h t th e r e b y  to  a n  a p p r o p r ia te  m e a n  o r  m id d le  (o r , i f to  

s p e a k  o f " a n  a p p r o p r ia te  m e a n  o r  m id d le "  tu r n s  o u t to  b e  u n a c c e p ta b le ,  fo r  

s o m e  c o n v in c in g  r e a s o n , o n e  c o u ld  p e r h a p s  s p e a k  o f  " a n  a p p r o p r ia te  s ta te " )  

— a p p r o p r ia te  to  th e  m ix e d  b o d y  a b o u t to  c o m e  to  b e ; b u t th e  m ix a b le s  

th e m s e lv e s , a s th in g s o r  s u b s ta n c e s w ith  th e ir  o w n  s u b s ta n t ia l fo r m s , a r e  

c o r r u p te d . T h e y , a s  th e y , d o  n o t  s u r v iv e . W h a t  s u r v iv e s  is  th e ir  a lte r e d , a n d  

th e r e b y  b r o u g h t  to  a n  a p p r o p r ia te  m e a n  o r  s ta te , p o w e r s  o r  q u a lit ie s .

R e tu r n in g  n o w  to  th e  q u e s t io n  a s k e d  a b o v e , a t  th e  to p  o f p . 2 6 9 : I s  th e r e  

s u c h  a th in g  a s a m ix in g ? , o n e m u st n o te  th a t th e  a n s w e r  is : Y e s . B u t 

a c c e p t in g  th is  a n s w e r  d e p e n d s  o n  th e  p r io r  a c c e p ta n c e  o f  s u b s ta n t ia l c h a n g e  a s  

a fa c t , a n d in  p a r t ic u la r o n  th e p r io r a c c e p ta n c e th a t th e r e a r e th in g s  

( su b s ta n c e s ) w h ic h  d iff e r  in  k in d  f r o m  th e p r e v io u s ly  e x is t in g e le m e n ts  

w h ic h  s u r v iv e  in  th e m  a s th e ir  c o n s t itu e n ts . A n d  s o , i f th e r e  a r e  s u c h  

s u b s ta n c e s , th e r e  m u s t  b e  m ix in g s .
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N o w , w ill th e  p h y s ic is t  d e n y  th a t  p r o to n s  d if f e r  in  k in d  f r o m  th e  q u a r k s  

w h ic h  s u r v iv e  in  th e m  a s  th e ir  c o n s t itu e n ts ? A  s u b s ta n c e  c a n  h a v e  a c tu a lly  

o n ly  o n e  s u b s ta n t ia l fo r m , i t s  o w n . A n d  s o , i f  p r o to n s  d if f e r  in  k in d  f r o m  th e  

s u r v iv in g  q u a r k s w h ic h  a r e th e ir  c o m p o n e n ts , th e  q u a r k s c a n n o t s u r v iv e  

w ith  th e ir  o w n  s u b s ta n t ia l fo r m s . T h e y d o , n o n e th e le s s , s u r v iv e  w ith  th e ir  

p o w e r s , a lte r e d  (b y  m e a n s  o f  a n  e x c h a n g e  o f  g lu o n s ? ) , o f  c o u r s e , to  a  p r o to n -  

a p p r o p r ia te  m e a n  o r  s ta te ; o th e r w ise a p r o to n c o u ld n e ith e r b e , n o r  

b e h a v e a s , a p r o to n . T h e  g e n e r a t io n  o f  a  p r o to n  c o m e s  a b o u t , th e r e fo r e , b y  

w a y  o f a  m ix in g . T h e  c o n c lu s io n  fo l lo w s , th e r e fo r e , th a t s in c e th e r e  a r c  

p r o to n s  w h ic h  c o m e  to  b e  o u t  o f  q u a r k s , th e r e  m u st  b e  m ix in g s .

S o m e o n e  m ig h t  s a y  th a t  a  p r o to n  is  c e r ta in ly  n o t  l ik e  a  h e a p  o f th in g s , 

e .g . , o f b r ic k s a n d  s to n e s , in  w h ic h  th e b r ic k s a n d  s to n e s w h ic h  a r e i t s  

c o n s t itu e n ts  a r e  s im p ly  th r o w n  to g e th e r ; b u t th a t  i t  is  ju s t a s  c e r ta in ly l ik e  a  

h o u se , i .e . , n o t ju s t th r o w n  to g e th e r , b u t c a r e fu l ly p u t to g e th e r  o u t o f  

c o n s t itu e n ts , e .g . , w o o d  a n d  b r ic k s a n d  s to n e s , w h ic h  a r e  a r r a n g e d  in  a n  

o r d e r ly  w a y , a n d  w h ic h  a r e  h e ld  to g e th e r  b y  c e r ta in  jo in in g  m a te r ia ls , e .g . , 

n a ils a n d  m o r ta r  a n d  c a r p e n te r ’s g lu e . F o r , is n 't a p r o to n  c a r e fu lly  p u t 

to g e th e r o u t o f tw o  u -q u a r k s (o n e  g r e e n , th e  o th e r  b lu e ) , a n d  o n e  d -q u a r k  

( r e d ) — g r e e n , b lu e a n d  r e d  b e in g  n e e d e d  to  g e t s o m e th in g  w h ite o r  

c o lo r le s s 2 9 —  a r r a n g e d  in  a n  o r d e r ly  w a y , a n d  h e ld  to g e th e r  b y  th e  s tr o n g

2 9  L e d e rm a n , The God Particfe, p . 3 3 5 .  "  (T h e  c o lo r  o f  a  q u a rk ] h a s  n o th in g  to  d o  w ith

c o lo r  a s  y o u  a n d  I re c o g n iz e  it . C o lo r e x p la in s  c e rta in  e x p e rim e n ta l re s u lts  a n d  p re d ic ts  

o th e rs . F o r e x a m p le , it e x p la in e d  h o w  a  p ro to n  c o u ld  h a v e  tw o  u p  q u a rk s  a n d  a  d o w n  

q u a rk , w h e n  th e  P a u li p r in c ip le  s p e c if ic a lly  e x c lu d e d  tw o  id e n t ic a l o b je c ts  in  th e  s a m e  

s ta te . If  o n e  o f  th e  u p  q u a rk s  is  b lu e  a n d  th e  o th e r is  g re e n , w e  s a t is fy  P a u li's  ru le . C o lo r 

g iv e s  th e  s tro n g  fo rc e  th e  e q u iv a le n t  o f  e le c tr ic  c h a rg e .

" C o lo r  m u s t  c o m e  in  three ty p e s , s a id  G e ll-M a n n  a n d  o th e rs  w h o  h a d  w o rk e d  in  th is  

g a rd e n . R e m e m b e r th a t F a ra d a y  a n d  B e n  F ra n k lin  h a d  d e te rm in e d  th a t e le c tr ic  c h a rg e  

c a m e  in  tw o  s ty le s , d e s ig n a te d  p lu s  a n d  m in u s . Q u a rk s  n e e d  th re e . S o  n o w  a ll q u a rk s  c o m e  

in  th re e  c o lo rs . P e rh a p s  th e  c o lo r id e a  w a s  s to le n  f ro m  th e  p a le tte  b e c a u s e  th e re  a re  th re e  

p rim a ry  c o lo rs . A  b e tte r a n a lo g y  m ig h t b e  th a t e le c tr ic  c h a rg e  is  o n e -d im e n s io n a l, w ith  

p lu s  a n d  m in u s  d ire c t io n s , a n d  c o lo r  is  th re e -d im e n s io n a l ( th re e  a x e s : re d , b lu e , a n d  g re e n ).
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n u c le a r  fo r c e , i .e . , th e  q u a r k -q u a r k  fo r c e  c a r r ie d  b y  th e  a p p r o p r ia te  g lu o n s ? 3 0

C o lo r e x p la in e d  w h y  q u a rk  c o m b in a t io n s  a re , u n iq u e ly , e ith e r q u a rk  p lu s  a n ti-q u a rk , 

(m e s o n s ) o r th re e  q u a rk s  (b a ry o n s ). T h e s e  c o m b in a t io n s  s h o w n o  c o lo r ; th e  q u a rk n e s s  

v a n is h e s  w h e n  w e  s ta re  a t a  m e s o n  o r  a  b a ry o n . A  re d  q u a rk  c o m b in e s  w ith  a n  a n tire d  

a n tiq u a rk  to  p ro d u c e  a  c o lo rle s s  m e s o n . T h e  re d  a n d  a n tire d  c a n c e l. L ik e w is e , th e  re d , 

b lu e , a n d  g re e n  q u a rk s  in  a  p ro to n m ix  to  m a k e  w h ite  ( t ry  th is  b y  s p in n in g  a  c o lo r  w h e e l) . 

A g a in  c o lo r le s s .

" E v e n  th o u g h  th e s e  a re  n ic e  re a s o n s  fo r  u s in g  th e  w o rd  ‘c o lo r , ’ it  h a s  n o  l ite ra l m e a n in g . 

W e  a re  d e s c rib in g  a n o th e r  a b s tra c t p ro p e rty  th a t th e  th e o ris ts  g a v e  to  q u a rk s  to  a c c o u n t fo r  

th e  in c re a s in g  a m o u n t o f  d a ta .* ' (L e d e rm a n , ibid., p p . 3 3 4 -3 3 5 ) .

" A n d  w h a t a b o u t  th e  m e s s e n g e r  p a rt ic le s ?  H o w  d o  w e  d e s c rib e  th e  c o lo r -fo rc e -c a rry in g  

p a r tic le s ? W h a t e m e rg e d  w a s  th a t g lu o n s  c a rry  two c o lo rs — a  c o lo r a n d  a n o th e r  

a n lic o lo r — a n d , in  th e ir  e m is s io n  o r  a b s o rp t io n  b y  q u a rk s , th e y  e x c h a n g e  th e  q u a rk  c o lo r. 

F o r  e x a m p le , a  re d -a n t ib lu e  g lu o n  c h a n g e s  a  re d  q u a rk  to  a n  a n tib lu e  q u a rk . T h is  e x c h a n g e  

is th e  o rig in  o f th e  s tro n g  fo rc e , a n d  M u rra y { i.e ., M u rra y  G e ll-M a n n ] th e  G re a t N a m e r  

d u b b e d th e  th e o ry q u a n tu m  c h ro m o d y n a m n ic s (Q C D ) in re s o n a n c e  w ith  q u a n tu m  

e le c tro d y n a m ic s  (Q E D ). T h e  c o lo r -c h a n g in g  ta s k  m e a n s  th a t w e  n e e d  e n o u g h  g lu o n s  to  

m a k e  a ll p o s s ib le  c h a n g e s . It tu rn s  o u t th a t e ig h t g lu o n s  w ill d o  it . If  y o u  a s k  a  th e o ris t , 

'W h y  e ig h t ? ’ h e 'll w is e ly  s a y , 'W h y , e ig h t is  n in e  m in u s  o n e . ’ “ (L e d e rm a n , ibid., p p . 

3 3 5 -3 3 6 ) .

3 0  . . w e  d e fin e  it [ i.e ., th e  s tro n g  n u c le a r fo rc e ] a s  th e  q u a rk -q u a rk  fo rc e  c a rr ie d  b y

g lu o n s . B u t w h a t a b o u t th e  'o ld * s tro n g  fo rc e  b e tw e e n  n e u tro n s  a n d  p ro to n s ? W e  n o w  

u n d e rs ta n d  th is a s  th e  re s id u a l e ffe c ts  o f  th e  g lu o n s , s o rt  o f  le a k in g  o u t  o f  th e  n e u tro n s  a n d  

p ro to n s  th a t b in d  to g e th e r  in  th e  n u c le u s . T h e  o ld  s tro n g  fo rc e  th a t is  w e ll d e s c r ib e d  b y  

e x c h a n g e  o f  p io n s  is  n o w  s e e n  a s  a  c o n s e q u e n c e  o f  th e  c o m p le x it ie s  o f  q u a rk -g lu o n  p ro c e s s e s ."  

(L e d e rm a n , ib id ., p . 3 3 8 ) .

H o w , o n e  m ig h t  a s k , is  th e  jo in in g  o r  b in d in g  fu n c t io n  o f  th e  g lu o n s  

w ith in  a  p r o to n  d iff e r e n t , i f  i t  is ,  f r o m  th a t  o f  th e  n a ils  a n d  th e  m o r ta r  a n d  th e  

c a r p e n te r ’s g lu e  in  a  h o u se ? I s th e  w h o le  o r to ta l ity  w h ic h  is a  p r o to n  

d if f e r e n t , in  s o m e  s ig n if ic a n t w a y , f r o m  th e w h o le  o r to ta l ity  w h ic h  is a  

h o u s e ? D o  q u a r k s  e x is t  a s  q u a r k s b e fo r e  th e y  e n te r  th e  c o n s t itu t io n  o f th e  

p r o to n  w h ic h  is g e n e r a te d  o u t o f th e ir  c o n ju n c tio n , in  th e  w a y  in  w h ic h  

w o o d  a n d  b r ic k s  a n d  s to n e s  e x is t  a s  w o o d  a n d  b r ic k s  a n d  s to n e s  b e fo r e  th e y  

e n te r  th e  m a k e -u p  o f th e  h o u s e  w h ic h  c o m e s  to  b e  o u t o f th e ir  c o n ju n c t io n ?  

A n d  i f th e y  d o , w h a t a c c o u n ts fo r th is p r io r  e x is te n c e ? A n d  w h a t a b o u t  

g lu o n s ? D o  th e y  h a v e  a  p r e -p r o to n  e x is te n c e ? O r d o  th e y  c o m e in to  

e x is te n c e w ith  th e  p r o to n  i t s e lf , e m e r g in g  s o m e h o w  o u t o f th e  c o m b in in g  

in te r a c tio n  o f th e  q u a r k s (a n d  o f o th e r  n e c e s s a r y  a g e n ts , i f th e r e  a r e  a n y  

o th e r s ) w h ic h  u s h e r s  th e  p r o to n  in to  e x is te n c e ?
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P h y s ic is ts  s a y  th a t  th e  s tr o n g  n u c le a r  fo r c e  is  g e n e r a te d  b y  a n  e x c h a n g e  o f  

g lu o n s  a m o n g  q u a r k s . T h is  s e e m s  to  im p ly  th a t  th e  g lu o n s  d e r iv e  s o m e h o w  

f r o m  th e  q u a r k s th e m s e lv e s ; th a t th e  q u a r k s  a r e  in te r a c tin g  w ith  o n e  a n o th e r , 

a n d  in  s o m e  w a y  a lte r in g  o n e  a n o th e r , b y  t r a n s m it t in g  th e s e  g lu o n s  to  o n e  

a n o th e r , o r  in  s o m e  w a y  d r a w in g  th e m  o u t  o f  o n e  a n o th e r (o r  b o th ) ~ in  

o r d e r to  a b s o r b  th e m , a n d  th e n  to  r e -e x c h a n g e  th e m , in  a  c o n t in u in g  a n d  

r e p e t it iv e  p r o c e s s . C a n  th is  b e  ta k e n  a s  a  s o p h is t ic a te d  2 0 th  c e n tu r y  s c ie n t if ic  

a c c o u n t o f w h a t A r is to t le a n d th e m e d ie v a ls c a l le d  a m ix t io - i .e . , a  

m isc ib i lu m a lte r a to r u m u n io ? — M o r e o v e r , w h e n  i t is s a id  th a t th e  

e le c tr o m a g n e t ic  fo r c e  is g e n e r a te d  b y  a n  e x c h a n g e  o f p h o to n s  b e tw e e n  th e  

e le c tr o n s o f  a n  a to m , o n  th e  o n e  h a n d , a n d  th e  n u c le u s  o f  th e  a to m , o n  th e  

o th e r , is i t b e in g  s a id  th a t th e  p h o to n s d e r iv e  s o m e h o w  f r o m  w ith in  th e  

e le c tr o n s a n d  th e  n u c le u s th e m s e lv e s ? T h a t th e  e le c tr o n s a n d  th e  n u c le u s  

a r e  in te r a c t in g  w ith  o n e  a n o th e r , a n d  in  s o m e  w a y  a lte r in g  o n e  a n o th e r , b y  

t r a n sm it t in g  th e se  p h o to n s  to  o n e  a n o th e r , o r  in  s o m e  w a y  d r a w in g  th e m  o u t 

o f  o n e  a n o th e r  (o r  b o th ) —  in  o r d e r  to  a b s o r b  th e m , a n d  th e n  to  r e -e x c h a n g e  

th e m , in  a  c o n t in u in g  a n d  r e p e t it iv e  p r o c e s s ? A n d  c a n  th is b e , a g a in , a  

s o p h is t ic a te d  a n d  d e ta ile d  2 0 th  c e n tu r y  a c c o u n t o f th e  in n e r  w o r k in g s  o f  a  

m ix tio ? —  W h e n  i t  is  s a id  th a t  th e  w e a k  fo r c e  is  g e n e r a te d  b y  a n  e x c h a n g e  o f  

th e W*  a n d  W ' a n d  Z ° p a r t ic le s , is i t b e in g  s a id  th a t th e se  b o s o n s d e r iv e  

s o m e h o w  f r o m  th e p a r t ic le s b e tw e e n  (a m o n g ) w h ic h th e y a r e b e in g  

e x c h a n g e d , th a t th e s e  la t te r  p a r t ic le s  a r e  in te r a c t in g  w ith  o n e  a n o th e r , a n d  in  

s o m e  w a y  a lte r in g  o n e  a n o th e r , b y  t r a n sm it t in g  th e s e  b o s o n s  to  o n e  a n o th e r , 

o r  in  s o m e  w a y  e x tr a c t in g  th e m  o u t  o f  o n e  a n o th e r  (o r  b o th ) - in  o r d e r  to  

a b s o r b th e m , a n d th e n to r e -e x c h a n g e th e m , in a c o n t in u in g a n d  

r e p e t it iv e p r o c e s s ? A n d  c a n  th is  b e , a g a in , a  d e ta i le d  2 0 th  c e n tu r y  a c c o u n t  o f  

th e  v is c e r a  o f  a m ix tio ? - W h e n  i t is s a id  th a t th e  fo r c e  o f g r a v ity  is  

g e n e r a te d  b y  a n  e x c h a n g e  o f  g r a v ito n s , is i t b e in g  s a id  th a t th e s e  g r a v ito n s  

d e r iv e  s o m e h o w  f r o m  w ith in  th e  b o d ie s  th e m s e lv e s  b e tw e e n  (a m o n g ) w h ic h  

th e y  a r e  b e in g  e x c h a n g e d , th a t  th e s e  b o d ie s  a r e  in te r a c t in g  w ith  o n e  a n o th e r , 

a n d  in  s o m e  w a y  a lte r in g  o n e  a n o th e r , b y  t r a n sm itt in g  th e s e  g r a v ito n s to  o n e  

a n o th e r , o r  in  s o m e  w a y  e x tr a c t in g  th e m  o u t  o f  o n e  a n o th e r (o r  b o th ) - in  
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o r d e r to  a b s o r b  th e m , a n d  th e n  to  r e -e x c h a n g e th e m , in  a  c o n tin u in g  a n d  

r e p e t it iv e  p r o c e s s ? T o  b e  s u r e , th e  e x c h a n g e  a m o n g  g r a v ito n s  c a n n o t  b e  s e e n  

a s  a  2 0 th  c e n tu r y  a c c o u n t o f th e  in n e r  w o r k in g s o f  a  m ix t io . U n lik e  w h a t  

h a p p e n s  in  th e  e x c h a n g e  o f  g lu o n s , a n d  o f  p h o to n s , a n d  o f th e  w e a k -fo r c e -  

c a r r y in g  b o so n s , i .e ., th e  g e n e r a t io n  o f  a  m ix e d  b o d y (- ie s ); th e r e  is  n o  m ix e d  

b o d y  w h ic h  r e s u lt s  f r o m  a n  e x c h a n g e  o f  g r a v ito n s . T h e  r e s u lt h e r e  is , r a th e r , 

s im p ly  b r in g in g  th e  b o d ie s  s p a tia l ly  c lo s e r  to g e th e r . A n d  th is  is  s ig n if ic a n t , 

fo r  i t  c a n  b e  s e e n  a s  a  r e s u lt  w h ic h  is  n e c e s s a r y  to  e n a b le  th e  o th e r  th r e e  fo r c e s  

to  d o  th e ir  w o r k .

A  th o u g h t e x p e r im e n t m a y  b e  o f  s o m e  h e lp  to  m a k e  th is  la s t  c o m m e n t 

u n d e r s ta n d a b le . I m a g in e  a  u n iv e r s e  in w h ic h th e r e a r e o n ly  th e  fo l lo w in g  

e le m e n ta r y  p a r t ic le s : tw o u -q u a r k s , o n e  d -q u a r k , a n d  o n e  e le c tr o n  - a n d  

n o th in g  e ls e . I m a g in e  fu r th e r  th a t th e s e  p a r t ic le s  a r e  m o tio n le s s . T h a t th e y  

a r e  v e r y  fa r  a p a r t  f r o m  o n e  a n o th e r , a t  th e  o u te r  e d g e  o f  a  u n iv e r s e  a s  la r g e  a s  

a  g r a p e fr u it ( if  a  g r a p e fr u it  is  to o  la r g e , le t  i t  b e  a s  la r g e  a s  a  m u s ta r d  s e e d ) ,  o n  

th e  c ir c u m fe r e n c e  o f th a t m u s ta r d  s e e d , a n d  in  a  s a m e  p la n e  ( to  m a k e  th is  

c o n s id e r a t io n  m o r e s im p le ) . T h a t th e y a r e lo c a te d  a t p o in ts o n  th a t  

c ir c u m fe r e n c e  w h ic h  (p o in t s ) d iv id e  th a t c ir c u m fe r e n c e in to  fo u r m o r e  o r  

le s s  e q u a l p a r t s . C a n  i t  b e  s a id  th a t th e r e  w ill b e  f ir s t o f  a ll a n  e x c h a n g e  o f  

g r a v ito n s  to  b r in g  th e s e  p a r t ic le s  c lo s e r  a n d  c lo s e r  to g e th e r ? A n d  th e n , w h e n  

a p p r o p r ia te ly  c lo se  to g e th e r , th a t th e r e  w ill b e  a n  e x c h a n g e  o f  g lu o n s  a m o n g  

th e  q u a r k s  to  g e n e r a te  a  p r o to n , fo llo w e d  b y  a n  e x c h a n g e  o f  p h o to n s  b e tw e e n  

th e  p r o to n  a n d  th e  e le c tr o n  to  fo r m  a  h y d r o g e n  a to m ? A n d  th e n , w h e n  th e  

r ig h t t im e  c o m e s , th a t th e r e  w ill b e  a n  e x c h a n g e  o f  w h a te v e r  w e a k  b o s o n s  a r e  

th e r e  to  b e  e x c h a n g e d , s o  a s  to  c a u s e  th e  p r o to n  to  d e c a y  ( i f th is  b e  p o ss ib le )?  

A n d  th a t th is  d e c a y  w ill s o m e h o w  s e n d  th e  o r ig in a l fo u r  p a r t ic le s  b a c k  o u t  to  

th e  o u te r  e d g e o f o u r  m u sta r d -s e e d  u n iv e r s e , w h e r e  g r a v ito n s w ill a g a in  

b e g in  th e ir e x c h a n g in g  w o r k , w h ic h  w ill e n a b le th e g lu o n s to  d o  th e ir  

e x c h a n g in g w o r k , w h ic h w ill in tu r n e n a b le th e p h o to n s to d o th e ir  

e x c h a n g in g  w o r k , th e r e b y  g e n e r a t in g  a g a in  a h y d r o g e n  a to m , w h ic h  w ill 
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a g a in  d e c a y , a n d  s o  o n  a d  in fin itu m  c y c l ic u m . — G r a v ity , th u s , w o u ld  

b r in g  th e  e le m e n ta r y  p a r t ic le s c lo se  e n o u g h  to g e th e r  to  e n a b le th e  s tr o n g  

fo r c e , th e  e le c tr o m a g n e t ic  fo r c e , a n d  th e  w e a k  fo r c e  to  d o  th e ir  r e s p e c t iv e  jo b s . 

A n d  th e  w e a k  fo r c e  w o u ld  in it ia te  th e  d e c a y  ( c o u ld  th is , to o , b e  s o m e  s o r t  o f  

" s m a ll"  B ig  B a n g ? —  s e e  a b o v e , p . 1 6 6 , a n d  p . 2 5 3 , fo o tn o te  8 ) w h ic h  w o u ld  

s e n d  th e  p a r t ic le s  o u t  to  th e  o u te r  e d g e s , w h e r e  g r a v ity  w o u ld  a g a in  ta k e  o v e r . 

I f th is  c o u ld  b e  th e  c a s e , th e n  i t  s e e m s  th a t a ll fo r c e -c a r r y in g  p a r t ic le s  d e r iv e  

s o m e h o w  o u t o f  th e  m a s s  o f  p h y s ic a l th in g s , a n d  th a t  m a s s th e r e fo r e  w o u ld  

b e  th e  o r ig in a t in g  s o u r c e  o f  a ll p h y s ic a l fo r c e s .

F r o m  th e  p r e c e d in g , i t is q u ite  c le a r  th a t th e  b in d in g  fu n c t io n  o f th e  

g lu o n s  w ith in  a  p r o to n  is  r a d ic a l ly  d if f e r e n t  f r o m  th a t  o f  n a ils  a n d  m o r ta r  a n d  

c a r p e n te r ’s  g lu e  in  a  h o u s e . F o r  th e  g lu o n s  e m e r g e  o u t o f  th e  n a tu r e  o f th e  

q u a r k s th e m s e lv e s  w h ic h  c o m p o s e  th e  p r o to n , w h e r e a s  n a ils  a n d  m o r ta r  a n d  

c a r p e n te r ’s  g lu e  d o  n o t  e m e r g e  o u t  o f  th e  n a tu r e  o f  th e  c o m p o s in g  w o o d  a n d  

b r ic k s  a n d  s to n e s . Q u a r k s  a r e  s u c h  b y  th e ir  n a tu r e  th a t th e y  e m it  g lu o n s  to , 

a n d e x tr a c t th e m  f r o m , o th e r q u a r k s , th e r e b y g e n e r a t in g  p r o to n s (a n d  

n e u tr o n s ; a s w e ll a s m e s o n s o f v a r io u s s o r t s in  c o n ju n c t io n w ith th e  

a p p r o p r ia te  a n tiq u a r k s ) . P r o to n s  a n d  n e u tr o n s , in  tu r n , a lo n g  w ith  e le c tr o n s , 

a r e  s u c h  b y  th e ir  n a tu r e  th a t  th e y  e m it  p h o to n s  to , a n d  e x tr a c t  th e m  f r o m , o n e  

a n o th e r  s o  a s  to  fo r m  a to m s ,  w h ic h  in  tu r n  a r e  s u c h  b y  th e ir  n a tu r e  th a t th e y  

e m it th e  a p p r o p r ia te  fo r c e  c a r r y in g  p a r t ic le s  to , a n d  e x tr a c t th e m  f r o m , o th e r  

a to m s to  fo r m  m o le c u le s ; a n d  s o  o n , to  h ig h e r  a n d  m o r e  c o m p le x  ty p e s o f  

p h y s ic a l b o d ie s , u p to  a n d  in c lu d in g  m a n , th e m o s t c o m p le x . W h a t is  

im p o r ta n t h e r e  is th a t th e s e  p a r t ic le s  a r e  s u c h  b y  th e ir  n a tu r e . A n d  th is  is  

e x a c t ly  w h a t  A q u in a s h a s  in  m in d  w h e n  h e  p o in t s  o u t th a t  th e  e le m e n ts  ( in  

h is d a y , e a r th  a n d  w a te r  a n d  a ir  a n d  f ir e ) w e r e  g iv e n  (b y  G o d ) a t th e  v e r y  

b e g in n in g , i .e . , w h e n  th e y  w e r e  f ir s t b r o u g h t in to  b e in g  a t c r e a t io n , a  n a tu r e , 

b o th  a c t iv e  a n d  m a te r ia l , s u c h  th a t a ll t e r r e s tr ia l p h y s ic a l th in g s c o u ld  b e  

d e r iv e d  f r o m  th e m  a s f r o m  th e ir  p r im a r y  m a te r ia l c o n s t itu e n ts .3 1 T h e

3 1  S e e a b o v e , p . 2 1 7 , th e p a ra g ra p h  b e g in n in g  w ith  th e w o rd s : " W h a t is m o s t  

p a rt ic u la r ly  in te re s t in g  a n d  in s tru c tiv e  a b o u t th e  re s p o n s e  o f  A q u in a s . .
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q u a r k s a n d  th e  le p to n s  o f to d a y 's p h y s ic s  w e r e  g iv e n  a t th e  v e r y  b e g in n in g ,  

i .e . , w h e n  th e y  f ir s t c a m e  in to  b e in g  o u t  o f  th e  f ir e s  o f  th e  B ig  B a n g , a  n a tu r e , 

b o th  a c t iv e  a n d  m a te r ia l , s u c h  th a t a ll p h y s ic a l th in g s , c e le s t ia l a s  w e ll a s  

t e r r e s tr ia l, c o u ld  b e d e r iv e d  f r o m  th e m  a s f r o m  th e ir  p r im a r y  m a te r ia l  

c o n s t itu e n ts .

5 .  P a r t ic le  p h y s ic s  a n d  p r im e  m a tte r

T h e  n e u tr in o

A  n e u tr in o  is , in  a  w a y , l ik e  p r im e  m a tte r . W h e r e a s  p r im e  m a tte r  h a s  n o  

p r o p e r t ie s (n o  fo r m s )  a t  a ll , a  n e u tr in o  h a s  v e r y  f e w  o f  th e m . T h e  n e u tr in o  

is ju s t a  c o n v e n ie n t e x a m p le ; m a n y  o f th e  p a r t ic le s  o f to d a y 's p h y s ic s  a r e  

a lm o s t  p r o p e r ty - le s s .

R e f le c t in g  o n  th e  a g o n ie s  o f  th e  s ta tu s  o f  th e  S ta n d a r d  M o d e l in  1 9 9 3 , o n e  

o f w h ic h  (a g o n ie s ) is  n o t k n o w in g  w h e th e r  n e u tr in o s  h a v e  a n y  r e s t m a s s , 

L e d e r m a n lo o k s a t o n e o f  th e  n e u tr in o s , i .e . , th e e le c tr o n n e u tr in o , " th e  

g a r d e n -v a r ie ty , f ir s t g e n e r a t io n  n e u tr in o — s in c e  i t h a s th e  lo w e s t m a s s . 

(U n le s s , o f c o u r s e , a ll n e u tr in o m a s se s a r e z e r o ) ." 3 2 T h e  e le c tr o n  

n e u tr in o , L e d e r m a n  p o in t s o u t , h a s n o e le c tr ic c h a r g e , n o s tr o n g fo r c e , 

n o  e le c tr o m a g n e tic  fo r c e , n o  s iz e  (n o  s p a t ia l e x te n t , z e r o  r a d iu s ) , a n d  i t  m a y  

n o t  h a v e  a  m a s s . " N o th in g h a s s o  f e w  p r o p e r t ie s  . . .  a s th e n e u tr in o . I t s  

p r e s e n c e  is  le s s  th a n  a  w h isp e r ." 3 3 B u t th e  n e u tr in o , c o n t in u e s  L e d e r m a n , 

d o e s  h a v e " a  s o r t  o f  lo c a t io n ~  a  t r a je c to r y , a lw a y s  h e a d in g  in  o n e  d ir e c t io n  

w ith  a  v e lo c ity  c lo se  (o r  e q u a l) to  th a t o f  l ig h t  [d e p e n d in g  o n  w h e th e r  o r  n o t  

3 2  L e d e rm a n , The God Particle, p . 3 4 3 .

3 3  L e d e rm a n , op. at., p .  3 4 4 .
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i t  h a s  a  r e s t  m a ss ] ." 3 4 I t  h a s  s p in , to o ; a n d  th is  s p in  is  a lw a y s  le f t-h a n d e d .3 5  

" T h is h a n d e d n e s s [ i .e . , c h ir a l ity ] is  o n e  o f th e  f e w  p r o p e r t ie s th e  p o o r  l it t le  

f e llo w  h a s ." 3 6 T h e  w o r d  " c h ir a l i ty ,"  o r  h a n d e d n e s s , d e r iv e s  f r o m  th e  G r e e k  

w o r d , chiros, w h ic h  m e a n s h a n d . " T h e n e u tr in o is s a id  to  h a v e le f t  

h a n d e d n e s s  o r  [ le f t ]  c h ir a l ity , w h ile  th e  a n ti-n e u tr in o  h a s  a  r ig h t  h a n d e d n e ss  

[o r  r ig h t  c h ir a l ity ] ." 3 7 T h e  n e u tr in o , la s t ly ,  h a s  th e  w e a k  fo r c e .3 8

3 4  L e d e rm a n ,  ibid.

3 5  L e d e rm a n ,  op.cit., p . 3 4 5 .

3 6  L e d e rm a n ,  ibid.

3 7  N e 'e m a n ,  Y u v a l a n d  K irs h , Y o ra m , The Particle Hunters (s e c o n d  e d it io n ) ,

C a m b rid g e , E n g la n d : C a m b r id g e  U n iv e rs ity  P re s s , 1 9 9 6 ; p . 1 7 5 .

3 8  L e d e rm a n , The Cod Particle, p . 3 4 5 .

A  n e u tr in o , s o m e  p h ilo s o p h e r s  m ig h t  w a n t to  s a y , is  a s  c lo s e  to  p r im e  

m a tte r  a s  o n e  c a n  g e t ; a n d  i f  n o t  th a t , v e r y  c lo s e  in d e e d . T h a t  " w h is p e r "  o f  a  

p a r t ic le , a s  L e d e r m a n  fo n d ly  c a l ls  i t , w ith  a lm o s t n o  p r o p e r t ie s  to  i ts  n a m e , 

q u ite  n a tu r a lly  b r in g s  to  m in d  A q u in a s*  c o m m e n t ( fo llo w in g  A r is to t le ) th a t  

p r im e m a tte r  o f i ts e lf , c o n s id e r e d  a s s u c h , is n e ith e r a  s u b s ta n c e , n o r a  

q u a n t ity , n o r  a  q u a lity , n o r  a n y th in g  e ls e  w h ic h  is  fo u n d  in  a n y  o f  th e  t e n  

c a te g o r ie s :

[D ic it A r is to te le s ] m a te r ia m  e s s e  " q u a e  s e c u n d u m  s e ,"  id e s t  
s e c u n d u m  s u i e s s e n t ia m  c o n s id e r a ta , n u lla te n u s e s t " n e q u e  
q u id ,"  id e s t  s u b s ta n tia , " n e q u e  q u a lita s , n e q u e  a liq u id  a lio r u m  
g e n e r u m , q u ib u s e n s d iv id itu r , v e l d e te m in a tu r ."  (In VII 
Metaph., le c t .  2 , n .1 2 8 5 ) .

[A r is to t le  s a y s  th a t )  m a tte r  is  th a t  " w h ic h  a c c o r d in g  to  i t s e lf ,"  i .e ., 
c o n s id e r e d  in  i t s  e s s e n c e , is  in  n o  w a y  a  " th in g  w ith  a  w h a t [o r  
e s s e n c e ] ,"  i .e . , a  s u b s ta n c e , " n o r  is  i t  a  q u a lity , o r  a n y th in g  e ls e  
o f  th e  o th e r  g e n e r a  b y  w h ic h  b e in g  is  d iv id e d ,  o r  d e te r m in e d ."

P r im e  m a tte r , th e  u lt im a te  m a tte r , th e  u lt im a te  s u b je c t , th e  m a tte r  

p r io r  to  w h ic h  th e r e  is  n o  m a tte r - th is  m a tte r  is  s u c h  in  i t s e lf  th a t i t  is  n o t 

o n ly  a b so lu te ly  m a tte r le s s , b u t  a b s o lu te ly  fo r m le s s  a s  w e ll;  s u c h  in  i t s e lf th a t 

2 8 5



n o  fo r m s a t a ll a r e in tr in s ic in g r e d ie n t s o f i t s n a tu r e , n e ith e r s u b s ta n t ia l 

fo r m s  n o r  a c c id e n ta l fo r m s . I t is s u c h  b y i ts n a tu r e th a t i t c a n a c q u ir e  

a ll th e s e  fo r m s ( in  a  c e r ta in  o r d e r , o f c o u r se , b e g in n in g  w ith  s u b s ta n t ia l 

fo r m s , m o v in g  o n  to  a c c id e n ta l fo r m s ); i t is p u r e p o te n t ia li ty  fo r  a ll th e s e  

fo r m s . O f  i t s e lf , i t  is  a b so lu te ly  w ith o u t  a n y  p r o p e r t ie s  a t  a ll .

T h e  r is h o n

T h e r is h o n  m o d e l p r o p o s e d  b y  H a im  H a r a r i (w h ic h  is a m o d e l 

a t te m p t in g  to  g o  b e y o n d  th e  S ta n d a r d  M o d e l, in  w h ic h  q u a r k s  a n d  le p to n s  a r e  

ta k e n  to  b e  r e a l ly  e le m e n ta r y ) h a s  i t th a t " b o th  q u a r k s  a n d  le p to n s  [h a v e  a n  

in n e r  s tr u c tu r e , i .e . , th a t th e y ] a r e  c o n s tr u c te d  o f  . . . tw o  ty p e s  o f  'u lt im a te ' 

p a r t ic le s w h ic h  H a r a r i c a l le d  r ish o n s . (Rishon in  H e b r e w  m e a n s f ir s t o r  

p r im a r y .) T h e tw o  r is h o n s a r e d e s ig n a te d  T  a n d  V  fo r  Tohu a n d  Vohu. 

(T h e s e m e a n  ' fo r m le s s ' a n d  'v o id ' [ lik e  p r im e  m a tte r , o n e  w a n ts to  n o te ] in  

H e b r e w . T h is  is  th e  d e sc r ip t io n  o f  th e  u n iv e r s e  in  i t s  in it ia l s ta te , a c c o r d in g  to  

th e  f ir s t  c h a p te r  o f  G e n e s is .)" 3 9 T h e  o n ly  p r o p e r ty  w h ic h  th e  r is h o n s  s e e m  to  

h a v e  is  e le c tr ic  c h a r g e ; a t  a n y  r a te , th is  is  th e  o n ly  p r o p e r ty  w h ic h  N e 'e m a n  

a n d K ir sh  m e n t io n  in th e ir b r ie f a c c o u n t o f th e r is h o n  m o d e l .4 0 T h e  T  

r is h o n  h a s  a n  e le c tr ic  c h a r g e  o f  + 1 /3 , a n d  th e  V  r is h o n  is  n e u tr a l . B u t th e r e  

a r e  a ls o  a n t i- r is h o n s , th e a n t i-T  r is h o n  w ith  a  c h a r g e  o f  -1 /3 , a n d  th e  a n ti-V  

r is h o n  w ith  a  c h a r g e  o f 0 . Q u a r k s a n d  le p to n s c o m e  to  b e  o u t o f  c e r ta in  

c o m b in a t io n s  o f  T  a n d  V  a n d  a n t i-T  a n d  a n ti-V .4 1

3 9  N e 'e m a n  a n d  K irs h , The Particle Hunters, p p . 2 7 6 -2 7 7 .

4 0  N e 'e m a n  a n d  K irs h , ibid.

4 1  In  H a ra ri's  m o d e l a n y  th re e  r is h o n s  a n d  a n y  th re e  a n ti-r is h o n s  m a y  b e  c o m b in e d  

to g e th e r, b u t r is h o n s  a n d  a n ti-r is h o n s  d o  n o t in te rm in g le . T h is  ru le  a llo w s  8  c o m b in a tio n s  

w h ic h  c o rre s p o n d to  th e  8 q u a rk s  a n d  le p to n s o f th e f irs t g e n e ra t io n  a n d  th e ir a n ti­

p a rt ic le s .  " (N e 'e m a n  a n d  K irs h , op. tit., p . 2 7 7 ). T h re e  T  r is h o n s  c o m b in e  to  g e n e ra te  a  

p o s itro n , a n d  th re e  a n ti-T  r is h o n s  c o m b in e  to  fo rm  a n  e le c tro n . T h re e  V  r is h o n s  c o n s titu te  

th e  n e u tr in o , a n d  th re e  a n ti-V  r is h o n s th e  a n ti-n e u trin o . O th e r a llo w e d  c o m b in a tio n s  

y ie ld  f ra c t io n a lly  c h a rg e d  q u a rk s , e .g ., tw o  T s  a n d  o n e  V  m a k e  u p  th e  u -q u a rk , o n e  a n ti-T  

a n d  tw o  a n ti-V 's  m a k e  u p  th e  d -q u a rk . (N e 'e m a n  a n d  K irs h , ibid.)
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S o  fa r , h o w e v e r , a lth o u g h  H a r a r i ’s  m o d e l a c c o u n ts n ic e ly  fo r  c e r ta in  

p r o p e r t ie s o f q u a r k s a n d  le p to n s , i t h a s fa ile d  to  a c c o u n t fo r  a ll o f th e ir  

p r o p e r t ie s ; a n d  a  g o o d  m o d e l , o f  c o u r s e , o u g h t  to  a c c o u n t fo r  a ll o f  th e m . 

N o n e th e le s s , i t is  in te r e s t in g  to  n o t ic e  th a t  a s  p a r t ic le  p h y s ic s  m a k e s  i ts  w a y  

to w a r d  p a r t ic le s  w h ic h  a r e  h o p e d  to  b e  th e  t r u ly  e le m e n ta r y  p a r t ic le s , i .e . , 

s u c h  th a t th e r e a r e n o  p r io r p a r t ic le s o u t o f w h ic h  th e y  th e m s e lv e s a r e  

s tr u c tu r e d , th e  p a r tic le s  h a v e  f e w e r  a n d  f e w e r  p r o p e r t ie s , th e y  a r e  s e e n  to  b e  

m o r e  a n d  m o r e  l ik e  p r im e  m a tte r -  i .e . , l ik e  m a tte r  w h ic h  is  b o th  m a tte r le s s  

a n d  fo r m le s s , " fo r m le s s ” m e a n in g  w ith o u t p r o p e r t ie s . A n d  th is b r in g s to  

m in d  w h a t A q u in a s p o in ts o u t in  a  c o n te x t in  w h ic h  h e  is g r a d in g  fo r m s  

f r o m  th e  h ig h e s t to  th e  lo w e s t . J u s t  a s  th e r e  a r e  fo r m s , h e  n o te s , a b o v e  th e  

h u m a n  s o u l, s o  to o  th e r e  a r e  fo r m s  b e lo w  i t . A n d  ju s t  a s  fo r m s  a b o v e  i t h a v e  

m o r e  a c tu a lity  th a n  th e  h u m a n  s o u l, a n d  a r e  th u s  fu r th e r  r e m o v e d  f r o m  th e  

p o te n t ia li ty  o f  m a tte r , s o  to o  th e  fo r m s  b e lo w  i t h a v e  m o r e  p o te n t ia li ty  th a n  

th e  h u m a n  s o u l, a n d  th u s  c o m e  c lo s e r  a n d  c lo s e r  to  th e  p o te n t ia l ity  o f  m a tte r . 

T h e  g r a d in g  h e r e  is  f r o m  th e  s e n s it iv e , th r o u g h  th e  v e g e ta t iv e  a n d  th e  n o n ­

l iv in g  m ix e d  b o d ie s , d o w n  to  th e  fo r m s  o f  th e  e le m e n ts , w h o s e  o p e r a t io n s  o r  

a c t iv it ie s a r e s im p ly  th o s e  w h ic h  a r e  r e q u ir e d  fo r  p r e p a r in g  m a tte r  fo r  i ts  

t r a n fo r m a t io n s f r o m  e le m e n t to  o th e r  e le m e n t , a n d  fo r  th e  e d u c t io n  o f th e  

fo r m s o f  m ix e d  b o d ie s , i .e . , o f  th in g s  c o m p o s d  o u t  o f  th e  e le m e n ts . A q u in a s 

w r ite s :

. . . p o s t  is ta m  fo r m a m , q u a e  e s t a n im a  [h u m a n a ] , in v e n iu n tu r  
a lia e fo r m a e  p lu s d e  p o te n t ia  h a b e n te s e t m a g is p r o p in q u a e  
m a te r ia e , in ta n tu m  q u o d  e s s e  e a r u m  s in e  m a te r ia  n o n  e s t . I n  
q u ib u s  e t ia m  in v e n itu r  o r d o  e t  g r a d u s  u sq u e  a d  p r im a s  fo r m a s  
e le m e n to r u m , q u a e  s u n t p r o p in q u is s im a e  m a te r ia e ; u n d e  n e c  
a liq u a m  o p e r a tio n e m  h a b e n t, n is i s e c u n d u m  e x ig e n t ia m  
q u a lita tu m  a c t iv a r u m  e t  p a s s iv a r u m , e t  a lio r u m  q u ib u s  m a te r ia  
a d  fo r m a m  d isp o n itu r . (D e  Ente et Essentia, c a p . 5 , n . 8 7 ).

. . . p o s te r io r  to  th is  fo r m  w h ic h  is  th e  [h u m a n ] s o u l a r e  fo u n d  
o th e r  fo r m s  w h ic h  h a v e  m o r e  p o te n c y , a n d  w h ic h  a r e  s t il l c lo se r  
to  m a tte r , s o  c lo se  th a t  th e y  d o  n o t  e x is t  w ith o u t  m a tte r . A m o n g  
th e s e  fo r m s , to o , is  fo u n d  a n  o r d e r  a n d  a  g r a d in g , d o w n  to  th e  
f ir s t fo r m s , th e  fo r m s  o f  th e  e le m e n ts , w h ic h  a r e  th e  c lo s e s t  to  

2 8 7



matter, so close indeed that they have no activities other than 

those which arise out of their active and passive qualities, and 

others, by which matter is made ready, or disposed, for form.

6 . Ed d i n g t o n 's  t w o  t a b l e s

I h a v e  s e t t l e d  d o w n  t o  t h e  t a s k  o f  w r i t i n g  t h e s e  l e c t u r e s  a n d  h a v e  
d r a w n  u p  m y  c h a i r s  t o  m y  t w o  t a b l e s . T w o  t a b l e s ! Ye s ; t h e r e  
a r e  d u p l i c a t e s  o f  e v e r y  o b je c t  a b o u t  m e  —  t w o  t a b l e s , t w o  c h a i r s , 
t w o  p e n s ...

O n e  o f  t h e m  [ i .e ., o f  m y  t w o  t a b l e s ] h a s  b e e n  fa m i l i a r  t o  m e  fr o m  
e a r l i e s t  y e a r s . It  i s  a  c o m m o n p l a c e  o b je c t  o f t h a t  e n v i r o n m e n t  
w h i c h  I c a l l  t h e  w o r l d . H o w  s h a l l  I d e s c r i b e  i t ? It  h a s  e x t e n s i o n ; 
i t i s  c o m p a r a t i v e l y  p e r m a n e n t ; i t i s  c o l o r e d ; a b o v e  a l l i t i s  
substantial. B y  s u b s t a n t i a l I d o  n o t  m e r e l y  m e a n  t h a t  i t  d o e s  n o t  
c o l l a p s e  w h e n  I l e a n  u p  o n  i t ; I m e a n  t h a t i t  i s  c o n s t i t u t e d  o f 
"s u b s t a n c e ," a n d  b y  t h a t  w o r d  I a m  t r y i n g  t o  c o n v e y  t o  y o u  s o m e  
c o n c e p t i o n  o f  i t s  i n t r i n s i c  n a t u r e . It  i s  a  thing; n o t  l i k e  s p a c e , 
w h i c h  i s  a  m e r e  n e g a t i o n ;4 2  n o r  l i k e  t i m e , w h i c h  i s —  H e a v e n  
k n o w s  w h a t ! B u t  t h a t  w i l l  n o t  h e l p  y o u  t o  m y  m e a n i n g  b e c a u s e  
i t i s t h e  d i s t i n c t i v e  c h a r a c t e r i s t i c  o f a "t h i n g " t o  h a v e  t h i s  
s u b s t a n t i a l i t y , a n d  I d o  n o t  t h i n k  s u b s t a n t i a l i t y  c a n  b e  d e s c r i b e d  
b e t t e r  t h a n  b y  s a y i n g  t h a t  i t  i s  t h e  k i n d  o f  n a t u r e  e x e m p l i f i e d 4 3  b y  
a n  o r d i n a r y  t a b l e ...

4 2  S p a c e  is  n o t  a  m e re  n e g a tio n . D e m o c r itu s ' u n d e rs ta n d in g  o f  s p a c e  ( th e  v o id )  a s  a  re a l, 

th re e -d im e n s io n a l,  e m p ty , p e n e tra b le  re c e p ta c le , in  w h ic h  th in g s  o r  s u b s ta n c e s  ( th e  a to m s ) 

c a n  m o v e  a b o u t, is  m o re  p la u s ib le . O n  D e m o c ritu s *  v ie w , to  c a ll s p a c e  a  n e g a tio n  w o u ld  b e  

to  p o in t  o n ly  to  its  in tr in s ic  e m p tin e s s .

4 3  W h e n  a  d e s c rip t io n , o r  d e fin it io n , o f  w h a t  a  th in g  is  is  n o t  fo r th c o m in g  ( fo r  w h a te v e r 

re a s o n ), it is  a lw a y s  h e lp fu l, in  a  w a y  e v e n  n e c e s s a ry , to  tu rn  to  e x a m p le s .

T a b l e  n o . 2  i s  m y  s c i e n t i f i c  t a b l e . It  i s  a  m o r e  r e c e n t  a c q u a i n t a n c e  
a n d  I d o  n o t  fe e l s o  fa m i l i a r  w i t h  i t . It  d o e s  n o t  b e l o n g  t o  t h e  
w o r l d p r e v i o u s l y m e n t i o n e d — t h a t w o r l d w h i c h  
s p o n t a n e o u s l y  a p p e a r s  a r o u n d  m e  w h e n  I o p e n  m y  e y e s , t h o u g h  
h o w  m u c h  o f i t  i s  o b je c t i v e  a n d  h o w  m u c h  s u b je c t i v e  I d o  n o t  
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h e r e  c o n s id e r . I t  is  p a r t  o f  a  w o r ld  w h ic h  in  m o r e  d e v io u s  w a y s  
h a s  fo r c e d  i t s e lf  o n  m y  a t te n t io n . M y  s c ie n t if ic  ta b le  is  m o s t ly  
e m p t in e s s . S p a r s e ly  s c a t te r e d  in  th a t  e m p t in e s s  a r e  n u m e r o u s  
e le c tr ic  c h a r g e s r u s h in g  a b o u t w ith  g r e a t s p e e d ; b u t th e ir  
c o m b in e d  b u lk  a m o u n ts  to  le s s  th a n  a  b il lio n th  o f  th e  b u lk  o f  
th e  ta b le  i t s e lf . N o tw ith s ta n d in g  i ts  s tr a n g e  c o n s tr u c t io n  i t  tu r n s  
o u t  to  b e  a n  e n t ir e ly  e f f ic ie n t  ta b le . I t  s u p p o r ts  m y  w r it in g  p a p e r  
a s  s a t is fa c to r ily  a s  ta b le  n o . 1 ; fo r  w h e n  I  la y  th e  p a p e r  o n  i t  th e  
l i t t le  e le c tr ic  p a r t ic le s  w ith  th e ir  h e a d lo n g  s p e e d  k e e p  o n  h itt in g  
th e  u n d e r s id e , s o  th a t th e  p a p e r  is  m a in ta in e d  in  s h u t t le c o c k  
fa s h io n  a t  a  n e a r ly  s te a d y  le v e l . I f  I  le a n  u p o n  th is  ta b le  I  s h a ll 
n o t g o  th r o u g h ; o r , to  b e  s tr ic t ly  a c c u r a te , th e  c h a n c e  o f m y  
s c ie n tif ic e lb o w  g o in g th r o u g h  m y s c ie n t if ic ta b le is s o  
e x c e s s iv e ly  s m a ll  th a t  i t  c a n  b e  n e g le c te d  in  p r a c t ic a l  l i fe . . .

T h e r e  is  n o th in g  substantial a b o u t  m y  s e c o n d  ta b le . I t  is  n e a r ly  
a ll  e m p ty  s p a c e  —  s p a c e  p e r v a d e d ,  i t  is  t r u e ,  b y  f ie ld s  o f  fo r c e ,  b u t  
th e s e a r e a s s ig n e d  to th e c a te g o r y  o f " in f lu e n c e s ,"  n o t o f  
" th in g s ." E v e n  in  th e  m in u te  p a r t w h ic h  is  n o t  e m p ty  w e  m u s t  
n o t  t r a n s fe r  th e  o ld  n o tio n  o f  s u b s ta n c e . . . . . . . . . . . . . . . . . . o u r  s c ie n t if ic

in fo r m a t io n  is s u m m e d  u p  in  m e a s u r e s  . . . [o f ] a n  e x te r n a l 
w o r ld ; b u t  th e  a t tr ib u te s  o f  th is  w o r ld , e x c e p t  in s o fa r  a s  th e y  a r e  
r e f le c te d  in  th e  m e a su r e s , a r e  o u ts id e  s c ie n t if ic  s c r u t in y . .  .4 4

4 4  E d d in g to n , S ir A rth u r  S ., The Nature of the Physical World (T h e  G iffo rd  L e c tu re s , 

1 9 2 7 ) , C a m b r id g e , E n g la n d : C a m b r id g e  U n iv e rs ity  P re s s , 1 9 2 9 ; In tro d u c tio n , p p . ix -x i.

T h e  c o m m o n p la c e  ta b le  c a n  b e  d e sc r ib e d , n o te s  E d d in g to n , a s  h a v in g  

e x te n s io n , a s  b e in g  c o m p a r a t iv e ly  p e r m a n e n t , a s  b e in g  c o lo r e d , e tc . , b u t  a b o v e  

a ll, a s  b e in g  s u b s ta n tia l . B u t h e  e x p e r ie n c e s s o m e  d if f ic u lty  in  e x p la in in g  

w h a t h e  m e a n s  b y  th e  w o r d  ’ ’s u b s ta n t ia l ." H e  m e a n s , h e  s a y s , n o t o n ly  th a t 

th e ta b le  d o e s n o t c o l la p se  w h e n  h e  le a n s  o n  i t , b u t th a t i t is a  th in g , a s  

o p p o s e d  to  s p a c e  w h ic h , h e  o b s e r v e s , is  a  k in d  o f  n o -th in g , o r  n o th in g , i .e . , a  

’ ’m e r e  n e g a t io n ,” a s  h e  p u ts  i t . N o r  is  th e  ta b le  l ik e  t im e , w h ic h  is - a n d  

h e r e  h e  fa lte r s , n o t  k n o w in g  w h a t  to  s a y  a b o u t  t im e . H e  m e a n s , p e r h a p s , th a t 

t im e  is  n o t  s o m e th in g  p e r m a n e n t  (h e  h a d  s a id  th a t th e  ta b le  is  c o m p a r a t iv e ly  

p e r m a n e n t) , i .e ., t im e  is  m o v in g  f r o m  th e  p a s t , in to  th e  p r e s e n t , th e n  in to  th e  

fu tu r e ; o r  th e  o th e r  w a y  a r o u n d , th e  fu tu r e  o f t im e  s lip s  s o m e h o w  in to  th e  
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p r e s e n t  w h ic h  in  tu r n  s l ip s  s o m e h o w  in to  th e  p a s t . P e r h a p s , a ls o , th a t th e  

ta b le  is  th e r e  a lto g e th e r , w ith  a ll i t s  p a r t s , a ll a t  o n c e ;  w h e r e a s  t im e  is  n o t .

T h e  s c ie n t if ic  ta b le , b y  w a y  o f  c o n tr a s t , o b s e r v e s  E d d in g to n , is  m o s tly  

e m p t in e s s . A n d  th r o u g h o u t  th is  e m p t in e ss  th e r e  a r e  n u m e r o u s , b u t  s p a r s e ly  

s c a tte r e d , e le c tr ic  c h a r g e s , r u s h in g  a b o u t w ith  in c r e d ib ly  g r e a t s p e e d . T h is  

ta b le  s u p p o r t s  h is  w r itin g  p a p e r  a s  s a t is fa c to r i ly  a s  th e  c o m m o n p la c e  ta b le , fo r  

th e  l it t le  e le c tr ic  c h a r g e s  w ith  th e ir  g r e a t  s p e e d  k e e p  h it t in g  th e  b o t to m  s id e  o f  

th e  p a p e r , a n d  b y  th e ir  s h u t t le c o c k  a c t io n  k e e p  th e  p a p e r  a t  a  r e la t iv e ly  s te a d y  

le v e l . W h e n  h e  le a n s  h is s c ie n t if ic e lb o w  o n  h is  s c ie n t if ic ta b le , th e r e  is  

h a r d ly  a  c h a n c e  th a t i t  w ill g o  th r o u g h . F o r  o r d in a r y  p u r p o se s , b o th  ta b le s  

s e e m  to  b e  o n  a  p a r . B u t  th e r e  is  n o th in g  s u b s ta n t ia l a b o u t th e  s c ie n t if ic  ta b le . 

I t is  n o t  a  th in g . I t is m o s t ly  a  n o -th in g , m o st ly  a  n e g a t io n , m o st ly  e m p ty  

s p a c e ; b u t  a n  " e m p ty "  s p a c e  w h ic h  is  a ls o  " fu ll" —  fu ll o f  fo r c e  f ie ld s . I t is  

e m p ty  in  o n e  w a y , fu l l in  a n o th e r . T h e se  f ie ld s , l ik e th e  s c ie n t if ic  ta b le , 

h o w e v e r , a r e  n o t th in g s  e ith e r ; th e y  a r e  in f lu e n c e s . B e tte r  s t i ll , h e  n o te s , th e y  

a r e  ju s t n u m b e r s r e s u lt in g  f r o m  m e a s u r e m e n ts . W h e r e a s th e  c o m m o n p la c e  

ta b le  is s u b s ta n t ia l , i .e ., s o lid  o r  fu ll , a n d  im p e n e tr a b le , " . . . i t b e in g  th e  

in tr in s ic n a tu r e  o f s u b s ta n c e to o c c u p y  s p a c e to th e e x c lu s io n  o f o th e r  

s u b s ta n c e s . . . ;" th e s c ie n t if ic ta b le is n o t , e x c e p t p e r h a p s , b u t o n ly  

q u e s t io n a b ly , in  th e  th in ly  s c a tte r e d  t in y  s p e c k s  w h ic h  a r e  i t s  in tr in s ic  e le c tr ic  

p a r t ic le s . W h e r e a s th e  c o m m o n p la c e  ta b le is a  s u b s ta n c e th r o u g h o u t , th e  

s c ie n t if ic  ta b le  is  a  s u b s ta n c e  o n ly  h e r e  a n d  th e r e , i f  a t  a ll.

H o w , n o w , a r e  th e s e  tw o  ta b le s  c o n n e c te d ? O r , m o r e  g e n e r a l ly , h o w  a r e  

th e  c o m m o n p la c e  a n d  th e  s c ie n t if ic  w o r ld s c o n n e c te d ? T h e y  m a y  w e ll b e  

" o n e  a n d  th e  s a m e  w o r ld ,"  o b s e r v e s E d d in g to n , th o u g h  d if fe r e n t ly  d e s c r ib e d , 

d if fe r e n t ly in te r p r e te d .4 5 " I t is t r u e ,"  w r ite s E d d in g to n , " th a t th e  w h o le  

s c ie n t if ic  in q u ir y  s ta r t s f r o m  th e  fa m il ia r  w o r ld  a n d  in  th e  e n d  i t m u s t r e tu r n  

to  th e  fa m il ia r  w o r ld ;  b u t  th e  p a r t  o f  th e  jo u r n e y  o v e r  w h ic h  th e  p h y s ic is t  h a s  

E d d in g to n , ibid., p . x ii.
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c h a r g e is in  fo r e ig n  t e r r ito r y ." 4 6 F o r e ig n  t e r r ito r y ? W h a t d o e s E d d in g to n  

m e a n  b y  " fo r e ig n  t e r r ito r y " ? A s th o u g h  to  a n s w e r  th is  q u e s t io n , E d d in g to n  

a d d s th a t " th e r e  is  a  fa m il ia r  ta b le  p a r a lle l to  th e  s c ie n t if ic  ta b le , b u t th e r e  is  

n o  fa m il ia r  e le c tr o n  . . .  p a r a lle l to  th e  s c ie n tif ic  e le c tr o n  . . A n d  th e r e  is  n o  

d e s ir e o r  a t te m p t to  f in d  a fa m il ia r  c o u n te r p a r t to  th e s c ie n t if ic e le c tr o n , 

w h ic h  c o u ld  b e u s e d  to e x p la in 4 7  4 8 th a t s c ie n t if ic  e le c tr o n . F o r i t is th e  

s c ie n t if ic  w h ic h  e x p la in s  th e  c o m m o n p la c e , a n d  n o t th e  o th e r  w a y  a r o u n d . 

T h e  e le c tr o n —  a lo n g  w ith  fo r c e  f ie ld s , a n d  o th e r  s c ie n t if ic  m e a s u r e s - - is  

th e u n fa m il ia r  fo r e ig n e r  in  th e  la n d  o f th e  s c ie n t if ic  ta b le  w h ic h  is u s e d  to  

e x p la in  s u b s ta n t ia l ity —  a n d  o th e r  fa m il ia r  p r o p e r t ie s - - in  th e  la n d  o f th e  

c o m m o n p la c e ta b le . S c ie n t if ic in q u ir y  " s ta r t s f r o m  th e fa m ilia r w o r ld ,"  

m o v e s in to  a  fo r e ig n  w o r ld  in  q u e s t o f  a n  e x p la n a t io n , th e n  r e tu r n s " to  th e  

fa m il ia r  w o r ld " to  e x p la in  th a t  w o r ld .

4 6  E d d in g to n , ibid., p . x iii .

4 7  " W e  d o  n o t e v e n  d e s ire  to  m a n u fa c tu re  a  fa m ilia r  c o u n te rp a r t to  th e s e  th in g s  | i.e ., 

e le c tro n s , q u a n ta , p o te n tia ls , H a m ilto n ia n  fu n c t io n s , e tc .] o r , a s  w e  s h o u ld  c o m m o n ly  s a y , to  

" e x p la in " th e  e le c tro n ." (E d d in g to n , ibid., p . x iii) .

4 8  E d d in g to n , ibid., p . x .

4 9  E d d in g to n , ibid., p . x ii.

B u t w h a t s o r t o f  e x p la n a t io n  is th is ? I t is a n  e x p la n a t io n  o f a  m o s t 

in te r e s t in g  s o r t , in d e e d . E x p la n a t io n s , o n e  m u s t n o te , id e n t ify  c a u s e s . B u t 

th e s e  c a u s e s —  e le c tr o n s , fo r c e  f ie ld s , q u a n ta , a n d  th e  l ik e - a r c  o n ly  a  

d if f e r e n t w a y  o f  d e s c r ib in g  " o n e  a n d  th e  s a m e  w o r ld ,"  o n e  a n d  s a m e  ta b le . 

T h e  c o m m o n p la c e  w o r ld , w ith  i t s ta b le s  a n d  c h a ir s  a n d  p a p e r s  a n d  p e n s , is  

th e  " w o r ld  w h ic h  s p o n ta n e o u s ly  a p p e a r s  a r o u n d  m e  w h e n  I o p e n  m y  e y e s ." 4 S  

I t is  th e  w o r ld  g iv e n  to  m e  in  m y  o r d in a r y  s e n so r y  p e r c e p tio n s . T h e  s c ie n t if ic  

w o r ld  is  th a t  s a m e  w o r ld , b u t  a t  a  d iff e r e n t le v e l. I t is  n o t  g iv e n  to  m e  in  m y  

o r d in a r y  s e n s e  p e r c e p t io n s ; i t d o e s n o t a p p e a r a r o u n d  m e  s p o n ta n e o u s ly  

" w h e n  I o p e n  m y  e y e s ." I t is , in  a  w a y , in v e n te d  b y  m e ; b u t  a ls o , in  a  w a y , 

d isc o v e r e d  b y  m e . T o d a y ’s  p h y s ic s  a s s u r e s  m e  th a t " m y s c ie n t if ic ta b le is  

th e o n ly o n e w h ic h is r e a l ly th e r e  . . . ;" 4 9 a n d  th a t i t e x p la in s m y  

c o m m o n p la c e  ta b le . I t s  e le c tr o n s , fo r c e  f ie ld s , e tc . , e x p la in  w h y  i t is th a t m y  

c o m m o n p la c e  ta b le  is  s a id  b y  m e , o n  th e  b a s is  o f  m y  o p e n  e y e s  a n d  e a r s  a n d  
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th e  to u c h  o f m y f in g e r s , to b e a th in g  (a  s u b s ta n c e ) , to h a v e  e x te n s io n , to  

b e  im p e n e tr a b le , to  b e  c o m p a r a t iv e ly p e r m a n e n t , to  b e c o lo r e d , e tc . T h e  

u n fa m ilia r ( th e  u n c o m m o n , th e  u n p e r c e iv e d  b y  o r d in a r y  m e a n s ) is  th a t d e e p  

w ith in  th e  fa m il ia r ( th e  c o m m o n , th e  p e r c e iv e d  b y  o r d in a r y  m e a n s ) w h ic h  

e x p la in s  w h y  th e  fa m il ia r  is th e  s o r t o f th in g  th a t i t is . A lth o u g h  i t is th e  

u n fa m ilia r  w h ic h  c a u se s  th e  fa m ilia r , th e  u n fa m il ia r  is  a t th e  s a m e  t im e  th e  

s a m e  a s  th e  fa m il ia r , th o u g h  o n ly  in  a  w a y , i .e . , a t  a  d if f e r e n t  le v e l . T h is  ta b le  

is a t o n c e  c o m m o n p la c e  a n d  s c ie n t if ic ; h a s a t o n c e  s c ie n t if ic  f e a tu r e s a n d  

c o m m o n p la c e  f e a tu r e s ; a n d  th e  s c ie n t ifc  f e a tu r e s  c a u s e , a n d  th e r e b y  e x p la in ,  

th e  c o m m o n p la c e  o n e s . T h e  ta b le  is a t o n c e , a n d  m o st in te r e s t in g ly , th is  

c o l le c t io n  o f e f fe c ts ( c o m m o n p la c e ) p r o d u c e d  b y  th a t c o l le c t io n  o f  c a u s e s  

( s c ie n t if ic ) , a n d  th a t c o l le c t io n  o f  c a u s e s  ( s c ie n t if ic ) p r o d u c in g  th is  c o l le c t io n  

o f  e f fe c t s  ( c o m m o n p la c e ) .

C a n  o n e  s a y , n o w  —  m o v in g  b e y o n d  E d d in g to n  (1 9 2 8 )  to  th e  p r e s e n t  d a y  

(1 9 9 7 ) -  th a t th is  c o m m o n p la c e  ta b le  is  th is  e x te n d e d , s o m e w h a t  p e r m a n e n t,  

c o lo r e d ,  e tc . , th in g  (o r  s u b s ta n c e ) — a s c a u s e d  b y  th a t s c ie n t if ic c o l le c t io n  

o f  u -q u a r k s , d -q u a r k s , n e u tr o n s  a n d  e le c tr o n s  w h ic h  r e s id e  d e e p  w ith in  i t s e lf?  

A n d  th a t i t ( i .e . , th is  c o m m o n p la c e  ta b le ) is a ls o  th a t s c ie n t if ic c o lle c t io n  o f  

u -q u a r k s , d -q u a r k s , n e u tr o n s a n d  e le c tr o n s — b u t a s c a u s in g , f r o m  d e e p  

w ith in  i t s e lf , th e  e x te n d e d , s o m e w h a t p e r m a n e n t , c o lo r e d , e tc . , th in g  (o r  

s u b s ta n c e )  w h ic h  i t is ? O r , p e r h a p s  b e tte r , th a t th is  c o m m o n p la c e ta b le is  

n o th in g b u t, i .e . , id e n tic a l w ith , th e s e s c ie n t if ic u -q u a r k s , d -q u a r k s , 

n e u tr o n s  a n d  e le c tr o n s  a r r a n g e d  a n d  in te r a c t in g  in  a  g iv e n  w a y - - th o u g h  

d if fe r e n t ly  d e sc r ib e d , i .e . , e ith e r  a s  a  c a u se ( th e  s c ie n t if ic ) p r o d u c in g  a n  e f fe c t  

o r  a s  a n  e f fe c t ( th e  c o m m o n p la c e )  b e in g  p r o d u c e d  b y  a  c a u s e .

C a n  o n e  s a y , fu r th e r - - m o v in g  b a c k  in to  th e  p a s t o f  th e  m e d ie v a ls , in  

p a r tic u la r  to  th a t  o f  A q u in a s —  th a t  th e  c o m m o n p la c e  ta b le  (a s  a  m ix e d  b o d y )  
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is  ju s t w h a t  i t is  b e c a u s e  o f th e  s p e c ia l s o r t o f  m a te r ia l a n d  a g e n t  c a u s a l ity  

b e in g  e x e r c is e d  b y  i t s in g r e d ie n t m ix a b le s ? , i .e . , b y  i t s c o m p o n e n t q u a r k s , 

p r o to n s , n e u tr o n s , e le c tr o n s , a to m s , m o le c u le s ;  w h ic h  a r e  n o t  o n ly  m a te r ia l 

c a u s e s o f  a  s p e c ia l s o r t , i .e . , c a p a b le  o f  a g e n t c a u s a l ity  (b e c a u s e  o f c e r ta in  

s u r v iv in g a c t iv e  p o te n t ia li t ie s o r  p o w e r s , a s d if fe r e n t f r o m  p r im e m a tte r  

w h ic h  is  a  p u r e ly  p a s s iv e  o r  r e c e p tiv e  p o te n t ia l ity ) , b u t  a ls o  a g e n t  c a u s e s  o f  a  

s p e c ia l s o r t , i .e . , c o n jo in e d  in tr u m e n ta l a g e n t  c a u s e s  ( s e e  a b o v e , s e c t io n  2 , A  

q u a r k , l ik e  a n y  e le m e n t, is  a n  a g e n t  c a u s e  o f  a  s p e c ia l s o r t , b e s id e s  b e in g  a  

m a te r ia l c a u s e  o f  a  s p e c ia l  s o r t>  p p .  2 5 0 -2 5 2 ) .

C a n  o n e  s a y , fu r th e r  s t il l -  a g a in  m o v in g  b a c k  to  A q u in a s -  th a t to  

s p e a k  o f  th e  c o m m o n p la c e  c h a r a c te r is t ic s o f  th in g s  a s  c a u s e d  b y  th e  s c ie n tif ic  

c o m p o n e n ts w ith in  th e m  is to s p e a k  in  s o m e w a y  -  th o u g h  w ith o u t  

in te n d in g  i t a n d  w ith o u t b e in g  v e r y  c le a r  o r  e x p lic it o r  c o m p le te - - a b o u t 

w h y  s u b s ta n tia l fo r m s o th e r th a n  th e  h u m a n  s o u l a r e e d u c e d  f r o m  th e  

p o te n tia li ty  o f  m a tte r , r a th e r  th a n  b e in g  c r e a te d , o r  g e n e r a te d , o r  b r o u g h t o u t 

o f  s o m e  s o r t  o f  h id d e n  a c tu a lity ? T h e s e  s u b s ta n t ia l fo r m s ( i .e . , a ll fo r m s  w ith  

th e  e x c e p t io n  o f  th e  h u m a n  s o u l)  c a n  b e  s o  e d u c e d , i .e ., b r o u g h t  in to  e x is te n c e  

w ith o u t n e e d  o f  a  d ir e c t  a n d  s p e c ia l c r e a t iv e  a c t  o f  G o d  ( s in c e  th is  e d u c t io n  is  

w ith in  th e  c a u s a l c a p a c it ie s , b o th  r e c e p t iv e  a n d  a g e n t , o f  th in g s  in  th e  p h y s ic a l 

w o r ld )  b y  a  c o n ju n c t io n  o f  th e  fo l lo w in g : p r im e  m a tte r , p r o p e r ly  d is p o s e d  b y  

a n  a p p r o p r ia te s u b s ta n t ia l fo r m  a n d  b y  a n  a p p r o p r ia te  m ix  o f s c ie n t if ic  

c o m p o n e n ts , l ik e q u a r k s , p r o to n s , n e u tr o n s , e le c tr o n s , a to m s , m o le c u le s , 

a lo n g  w ith  p h y s ic a l a g e n t c a u s e s o f c e r ta in  a p p r o p r ia te  s o r t s . T h e  s a m e  

s c ie n t if ic  c o m p o n e n ts w h ic h  a c t iv e ly  c a u s e , a n d  p a s s iv e ly  r e ta in  (w ith in  th e . 

m ix e d b o d ie s w h ic h  a r is e o u t o f th e ir c o n ju n c t io n ) , th e c o m m o n p la c e  

f e a tu r e s o f o u r  o r d in a r y  s e n se -p e r c e iv a b le w o r ld , p r o v id e  th e c o m p le x  o f  

d is p o s in g  r e c e p tiv e  in g r e d ie n ts r e q u ir e d  fo r  th e  e d u c t io n  o f th e ir  e d u c ib le  

p h y s ic a l fo r m s . T h e ir  r o le , th u s , in  s u c h  e d u c t io n s , is  th a t  o f  a  s e t  o f  v ir tu a l , 

d is p o s it io n a l , r e tr ie v a b le , a n d  in s tr u m e n ta l ly  a g e n t m a te r ia l in g r e d ie n t s  ( s e e  

a b o v e , s e c t io n  1 1 , T h e  e le m e n ts  a n d  th e  e d u c t io n  o f  s u b s ta n t ia l fo r m s fr o m  

th e  p o te n c y  o f  m a tte r , p p .  2 2 8 -2 4 1 ) .
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7 . S e a r l e  o n  m i c r o -p r o p e r t i e s  a n d  m a c r o -p r o p e r t i e s

W h a t  S i r  A r t h u r  Ed d i n g t o n  s a i d  ( i n  1 9 2 8 )  i n  t e r m s  o f h i s  t w o  t a b l e s  h a s  

b e e n  s a i d  m o r e  r e c e n t l y  ( 1 9 8 4 ) , a n d  p e r h a p s  m o r e  c l e a r l y  a n d  i n s t r u c t i v e l y , b y  

Jo h n  R . S e a r l e , i n  t e r m s  o f m i c r o -p r o p e r t i e s  a n d  m a c r o -p r o p e r t i e s :

A  c o m m o n  d i s t i n c t i o n  i n  p h y s i c s  [ t o d a y ] i s  b e t w e e n  m i c r o - a n d  

m a c r o -p r o p e r t i e s  o f s y s t e m s — t h e  s m a l l a n d  l a r g e  s c a l e s . 

Co n s i d e r , fo r  e x a m p l e , t h e  d e s k  a t  w h i c h  I a m  n o w  s i t t i n g , o r  t h e  

g l a s s  o f  w a t e r  i n  fr o n t  o f  m e . Ea c h  o b je c t  i s  c o m p o s e d  o f  m i c r o ­

p a r t i c l e s . T h e  m i c r o -p a r t i c l e s  h a v e  fe a t u r e s  a t t h e  l e v e l o f  

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

p a r t i c l e s . B u t  e a c h  o b je c t  a l s o  h a s  c e r t a i n  p r o p e r t i e s  s u c h  a s  t h e  

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

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

t h e  p h y s i c a l s y s t e m s . M a n y  s u c h  fe a t u r e s  o r  g l o b a l p r o p e r t i e s  

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

m i c r o - l e v e l . F o r  e x a m p l e , t h e  s o l i d i t y  o f  t h e  t a b l e  i n  fr o n t  o f  m e  

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

w h i c h  t h e  t a b l e  i s  c o m p o s e d . S i m i la r l y , t h e  l i q u i d i t y  o f  t h e  w a t e r  

i s  e x p l a i n e d  b y  t h e  n a t u r e  o f t h e  i n t e r a c t i o n s  b e t w e e n  t h e  H 2 O  

m o l e c u l e s . T h o s e  m a c r o -fe a t u r e s  a r e  c a u s a l l y  e x p l a i n e d  b y  t h e  

b e h a v i o u r 5 0 o f  e l e m e n t s  a t  t h e  m i c r o - l e v e l .

5 0  S e a r le s p e a k s  o f  p ro p e r tie s , fe a tu re s , s tru c tu re s , in te ra c t io n s , a n d  b e h a v io u rs , a s  

th o u g h  th e y w e re  th e  s a m e . B u t, th e y  s e e m  to  b e  d iffe re n t, a n d  S e a r le  d o e s  n o t p o in t  o u t 

th e  d iffe re n c e s . " F e a tu re " a n d " p ro p e r ty " s e e m  to  b e  w o rd s  w ith  a  s o r t o f g e n e ra l 

m e a n in g , s o  th a t a  fe a tu re  (o r p ro p e r ty ) c a n  b e  e ith e r a  s tru c tu re , o r  a n  in te ra c t io n , o r  a  

b e h a v io r . D o e s  it  m a k e  s e n s e  to  c a ll a  la t tic e  s tru c tu re  a  b e h a v io r?

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

fe a t u r e s  [ l i k e  s o l i d i t y , l i q u i d i t y , a n d  t r a n s p a r e n c y ] a r e  caused by 
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th e  b e h a v io u r  o f  e le m e n ts  a t th e  m ic r o - le v e l, a n d  a t th e  s a m e  
t im e  w e  a c c e p t  th a t th e  s u r fa c e  p h e n o m e n a  just are f e a tu r e s  o f  
th e  v e r y  s y s te m s  in  q u e s t io n . I  th in k  th e  c le a r e s t  w a y  o f  s ta t in g  
th is  p o in t  is  to  s a y  th a t  th e  s u r fa c e  f e a tu r e  is  b o th  caused by th e  
b e h a v io u r  o f  m ic r o -e le m e n ts ,  a n d  a t  th e  s a m e  t im e  is  realised in 
th e  s y s te m  th a t  is  m a d e  u p  o f  th e  m ic r o -e le m e n ts . T h e r e  is  a  
c a u s e  a n d  e f fe c t  r e la t io n sh ip , b u t  a t th e  s a m e  t im e  th e  s u r fa c e  
f e a tu r e s  a r e  ju s t  h ig h e r  le v e l f e a tu r e s  o f  th e  v e r y  s y s te m  w h o se  
b e h a v io u r  a t  th e  m ic r o - le v e l  c a u s e s  th o s e  f e a tu r e s .

. . . s o m e o n e  m ig h t s a y  th a t l iq u id ity , s o l id ity , a n d  s o  o n  a r e  
id e n t ic a l w ith  f e a tu r e s  o f  th e  m ic r o - s tr u c tu r e . S o , fo r  e x a m p le , 
w e  m ig h t ju s t d e fin e  s o l id ity  a s th e  la t t ic e  s tr u c tu r e  o f th e  
m o le c u la r  a r r a n g e m e n t,  ju s t  a s h e a t  is  o f te n  id e n tif ie d  w ith  th e  
m e a n  k in e t ic  e n e r g y  o f  m o le c u le  m o v e m e n ts . T h is  p o in t  s e e m s  
to  m e  c o r r e c t. . . I t  is  a  c h a r a c te r is t ic  o f  th e  p r o g r e s s  o f  s c ie n c e  
th a t  a n  e x p r e s s io n  th a t  is  o r ig in a lly  d e fin e d  in  t e r m s  o f  s u r fa c e  
f e a tu r e s , f e a tu r e s  a c c e s s ib le  to  th e  s e n s e s , is  s u b s e q u e n tly  d e fin e d  
in  t e r m s  o f  th e  m ic r o - s tr u c tu r e  th a t  c a u s e s  th e  s u r fa c e  f e a tu r e s . 
T h u s , to  ta k e  th e  e x a m p le  o f  s o l id ity , th e  ta b le  in  f r o n t  o f  m e  is  
s o l id  in  th e  o r d in a r y  s e n s e  th a t i t  is  r ig id , i t  r e s is t s  p r e s s u r e , i t 
s u p p o r ts  b o o k s , i t  is  n o t  e a s ily  p e n e tr a b le  b y  m o s t  o th e r  o b je c t s  
s u c h  a s o th e r  ta b le s , a n d  s o  o n . S u c h  is th e  c o m m o n s e n s e  
n o t io n  o f s o l id ity . A n d  in  a  s c ie n t if ic  v e in  o n e  c a n  d e f in e  
s o lid ity a s w h a te v e r m ic r o - s tr u c tu r e c a u s e s th e s e g r o ss  
o b s e r v a b le  f e a tu r e s . S o  o n e  c a n  th e n  s a y  e ith e r  th a t  s o l id ity  ju s t  
is th e la t t ic e  s tr u c tu r e  o f th e  s y s te m  o f m o le c u le s a n d  th a t 
s o l id ity  s o  d e fin e d  c a u s e s , fo r  e x a m p le , r e s is ta n c e  to  to u c h  a n d  
p r e ss u r e . O r  o n e  c a n  s a y  th a t  s o l id ity  c o n s is ts  o f  s u c h  h ig h  le v e l 
f e a tu r e s  a s  r ig id ity  a n d  r e s is ta n c e  to  to u c h  a n d  p r e s s u r e  a n d  th a t 
i t  is  c a u s e d  b y  th e  b e h a v io u r  o f  e le m e n ts  a t  th e  m ic r o - le v e l .5 1

5 1  S e a rle ,  J o h n  R ., Minds, Brains and Science, C a m b r id g e , M a s s .: H a rv a rd  U n iv e rs ity  

P re s s , 1 9 8 4 ; p p . 2 0 -2 2 .

T h e  d e sk  a t  w h ic h  I a m  n o w  s it t in g , p o in ts  o u t  S e a r le , th e  d r in k in g  

g la s s  in  f r o n t o f  m e , a n d  th e  w a te r  w ith in  i t , a ll th r e e , a r e  o b je c t s  c o m p o s e d  o f  

m ic r o -p a r t ic le s . A n d  th e s e m ic r o -p a r t ic le s  h a v e f e a tu r e s o r  p r o p e r t ie s a t  

v a r io u s le v e ls , e .g . , a t th e  le v e l o f  th e  m o le c u le , a t th e  le v e l o f th e  a to m , a t  
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th e  le v e l o f  th e  s u b a to m ic . B u t p h y s ic a l o b je c t s , s u c h  a s  m y  d e s k , a lso  h a v e  

c e r ta in  o th e r  p r o p e r t ie s  o r  f e a tu r e s , l ik e  s o lid ity  ( th e  d e s k ) o r  l iq u id ity  ( th e  

w a te r ) o r  t r a n s p a r e n c y  ( th e  d r in k in g  g la s s , a n d  th e  w a te r ) . T h e s e  f e a tu r e s  a r e  

s u r fa c e  f e a tu r e s , g lo b a l f e a tu r e s , i .e , " fe a tu r e s  a c c e s s ib le  to  th e  s e n s e s ," " g r o s s  

o b s e r v a b le  f e a tu r e s ." N o w  m a n y  o f  th e s e  s u r fa c e  f e a tu r e s , c o n t in u e s  S e a r le ,  

c a n  b e c a u s a l ly  e x p la in e d  b y  c e r ta in  m o le c u la r , o r a to m ic , o r  s u b a to m ic  

f e a tu r e s , in  b r ie f , b y  c e r ta in  m ic r o - fe a tu r e s , o f  th e  p a r t ic le s  w h ic h  m a k e  u p  th e  

v e r y o b je c t s w h ic h h a v e th e se s u r fa c e f e a tu r e s . T h e c o m m o n p la c e  

(E d d in g to n ) o r m a c r o (S e a r le ) c a n  b e c a u s a l ly  e x p la in e d  b y  th e s c ie n tif c  

(E d d in g to n )  o r  m ic r o  (S e a r le ) . T h e  s o l id ity  o f  th e  ta b le , e x e m p lif ie s  S e a r le -  

th a t is , th e  fa c t " th a t i t is  r ig id , i t  r e s is ts  p r e s s u r e , i t  s u p p o r t s  b o o k s , i t  is  n o t  

e a s ily  p e n e tr a b le  b y  m o s t  o th e r  o b je c ts  s u c h  a s  o th e r  ta b le s , a n d  s o  o n " — c a n  

b e  " e x p la in e d  b y  th e  la t t ic e  s tr u c tu r e  o c c u p ie d  b y  th e  m o le c u le s "  o f  w h ic h  th e  

ta b le  is  c o m p o s e d . T h e  l iq u id ity  o f  th e  w a te r  c a n  b e  e x p la in e d  b y  th e  s o r t  o f  

in te r a c t io n  w h ic h  ta k e s  p la c e  a m o n g  H 2 O  m o le c u le s , i .e . , th e y  m o v e  f r e e ly  

a m o n g  th e m s e lv e s  w ith o u t  a n y  t e n d e n c y  to  s e p a r a te . T h e  t r a n sp a r e n c y  o f  th e  

d r in k in g  g la s s  (a n d  o f  th e  w a te r )  c a n  b e  e x p la in e d  (m y  g u e s s )  b y  th e  fa c t  th a t  

th e  q u a r k s a n d  le p to n s  w h ic h  c o m p o s e  i t a r e  s o  a r r a n g e d  th a t th e y  p e r m it  

l ig h t to  p a ss  b e tw e e n  th e m  (a n d  s o , th r o u g h  th e  g la s s ) , th e r e b y  m a k in g  th e  

g la ss  s e e -th r o u g h -a b le  b y  o u r  e y e s .

H a v in g  n o te d  th a t  th e  m a c r o  c a n  b e  e x p la in e d  b y  th e  m ic r o , S e a r le  p o in t s  

o u t th e  in te r e s t in g  a s p e c t o f th is s o r t o f e x p la n a tio n . T h e m a c r o  is b o th  

c a u s e d  b y th e  m ic r o  a n d  r e a l iz e d  in  th e  o b je c t  th a t  is  m a d e  u p  o f  th e  m ic r o . 

" I th in k ," e m p h a s iz e s  S e a r le , " th e  c le a r e s t w a y  o f  s ta t in g  th is  p o in t is  to  s a y  

th a t th e s u r fa c e f e a tu r e is b o th  caused by th e b e h a v io u r o f th e m ic r o ­

e le m e n ts , a n d  a t th e  s a m e  t im e  is realised in th e  s y s te m  th a t is  m a d e  u p  o f  

th e  m ic r o -e le m e n ts . T h e r e  is  a  c a u s e  a n d  e f fe c t  r e la t io n sh ip , b u t  a t  th e  s a m e  

t im e  th e  s u r fa c e  f e a tu r e s a r e  ju s t h ig h e r  le v e l f e a tu r e s o f th e  v e r y  s y s te m  

w h o s e  b e h a v io u r  a t  th e  m ic r o - le v e l c a u s e s th o s e  f e a tu r e s ." I n d e e d , c o n t in u e s  

S e a r le , o n e  c a n  e v e n  s a y  th a t  s o l id ity , l iq u id ity , t r a n s p a r e n c y , e tc . , a r e  id e n tic a l 

w ith  f e a tu r e s  o f  th e  m ic r o - s tr u c tu r e . T h u s , fo r  e x a m p le , s o lid ity  is  n o th in g  

b u t , is id e n t ic a l w ith , th e la t t ic e s tr u c tu r e o f th e a r r a n g e m e n t o f th e  
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m o le c u le s ; l iq u id ity  is  n o th in g  b u t , is  id e n t ic a l w ith , th e  f r e e  m o v e m e n t o f  

m o le c u le s a m o n g  th e m s e lv e s  w ith o u t a n y  t e n d e n c y  to  s e p a r a te . I t c a n  b e  

s a id , th u s , e ith e r  th a t  s o l id ity  is  n o th in g  b u t  th e  la t t ic e  s tr u c tu r e  o f  a  c o l le c t io n  

o f  m o le c u le s  (m ic r o ) , a n d  th a t , s o  d e f in e d ,  i t  is  th e  c a u s e  o f  r ig id ity , r e s is ta n c e  

to  p r e s su r e , im p e n e tr a b ili ty , e tc . (m a c r o ) ; o r  th a t  s o lid ity  c o n s is ts  o f  r ig id ity , 

r e s is ta n c e , im p e n e tr a b ili ty , e tc . (m a c r o ) , a n d  th a t , s o  d e f in e d , i t is  th e  e f fe c t  o f  

th e  la t t ic e  s tr u c tu r e  (m ic r o ) . M a c r o - fe a tu r e s  a r e  b o th  c a u s e d  b y , a n d  r e ta in e d  

in  ( r e a liz e d  in ) o n e  a n d  th e  s a m e  o b je c t -  c a u s e d  b y  c e r ta in  f e a tu r e s  o f  m ic r o ­

p a r t ic le s , a n d  a t  th e  s a m e  t im e  r e ta in e d  in  th e  o b je c t  th a t is  c o m p o s e d  o f  th e s e  

m ic r o -p a r t ic le s . I n  th e  la n g u a g e  o f  A q u in a s , th e  o b je c t (d e s k , d r in k in g  g la s s , 

w a te r ) is  ju s t  w h a t  i t  is  b e c a u s e  o f  th e  s p e c ia l tw o fo ld  c a u s a l ity  b e in g  e x e r c is e d  

b y  th e  m ix a b le s  w h ic h  e n te r  in to  i ts  m a k e -u p , i .e . , b y  i ts  c o m p o n e n t m ic r o ­

p a r t ic le s (q u a r k s , p r o to n s , n e u tr o n s , e le c tr o n s , a to m s , m o le c u le s ) , w h ic h  a r e  

n o t  o n ly 1 )  m a te r ia l c a u s e s  o f  a  s p e c ia l s o r t , i .e . , c a p a b le  o f  a g e n t  c a u sa l ity , 

b u t  a ls o 2 ) a g e n t  c a u s e s  o f  a s  s p e c ia l  s o r t , i .e . ,  c o n jo in e d  in s tr u m e n ta l a g e n t  

c a u se s . A s c o n jo in e d  in s tr u m e n ta l a g e n ts , th e  m ic r o -p a r t ic le s c a u s e  th e  

m a c r o - fe a tu r e s , a n d  a s m a te r ia l c a u s e s , th e y  r e ta in  th e se m a c r o - fe a tu r e s . 

M a c r o -fe a tu r e s  a r e  b o th  c a u se d  b y , a n d  r e a l iz e d  in , th is  p h y s ic a l o b je c t , ju s t 

b e c a u s e  th is  p h y s ic a l o b je c t is th e  s o r t o f  m ix e d  b o d y  w h ic h  i t  is -  ju s t 

b e c a u s e  i t is  th e  in t im a te ly  c o n jo in e d  (b y  m ix in g , i .e . , m ix tio ) c o l le c t io n  o f  

m ic r o -p a r t ic le s  w h ic h  i t  is .

8 .  N a h m a n id e s  th ir te e n th  c e n tu r y  th e o lo g ic a l B ig  B a n g*

5 2  F ro m  th e w o rd s " a  v e ry  s m a ll p la c e ," a n d " n o  la rg e r th a n ," it is c le a r th a t 

m a tte r , a t th is  b r ie fe s t in s ta n t fo llo w in g  c re a tio n , w a s  a lre a d y  c o rp o re a l, i .e ., a lre a d y  h a d  

d im e n s io n s .

N a h m a n id e s ' a c c o u n t o f  th e  f ir s t  s e c o n d s  o f  th e  u n iv e r s e  r e a d s  
l ik e  th is : A t th e  b r ie fe s t in s ta n t fo l lo w in g  c r e a t io n  a ll th e  

m a tte r  o f  th e  u n iv e r s e  w a s  c o n c e n tr a te d  in  a  v e r y  s m a ll p la c e , 
n o  la r g e r  th a n  a  g r a in  o f  m u sta r d .5 2 T h e  m a tte r  a t  th is  t im e  w a s  
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s o  th in , s o  in ta n g ib le ,  th a t  i t  d id  n o t  h a v e  r e a l s u b s ta n c e .5 3 I t  d id  

h a v e , h o w e v e r , a  p o te n t ia l to  g a in  s u b s ta n c e  a n d  fo r m  a n d  to  

b e c o m e  ta n g ib le  m a tte r . F r o m  th e  in it ia l c o n c e n tr a t io n  o f  th is  

in ta n g ib le s u b s ta n c e in  i t s m in u te lo c a t io n , th e s u b s ta n c e  

e x p a n d e d , e x p a n d in g  th e  u n iv e r s e  a s  i t  d id  s o . A s th e  e x p a n s io n  

p r o g r e s se d , a  c h a n g e  in  th e  s u b s ta n c e  o c c u r r e d . T h is  in it ia l ly  

th in  n o n c o r p o r e a l5 4  s u b s ta n c e  to o k  o n  th e  ta n g ib le  a s p e c t s  o f  

m a tte r  a s  w e  k n o w  i t . F r o m  th is  in it ia l a c t  o f  c r e a t io n ,  f r o m  th is  

e th e r e a lly  th in  p s e u d o s u b s ta n c e , e v e r y th in g  th a t  h a s  e x is te d ,  o r  

w ill e v e r  e x is t , w a s , is , a n d  w ill b e  fo r m e d . [N a h m a n id e s , 

Commentary on the Torah, G e n e s is ,  1 ,1 ] .

5 3  " T o  h a v e  re a l s u b s ta n c e "  s e e m s  to  m e a n , h e re , to  b e  ta n g ib le , i .e ., to  b e  s o m e th in g  o n e  

c a n  g e t a  h o ld  o f —  s o lid , r ig id , re s is t in g  p re s s u re , im p e n e tra b le  b y  o th e r  b o d ie s , c a p a b le  o f  

s u p p o r tin g  o th e r  b o d ie s .

■ *■ · N o n c o rp o re a l" h e re  c a n n o t m e a n  w ith o u t d im e n s io n s . It m e a n s  e th e re a lly  th in , a s  

N a h m a n id e s  h im s e lf e x p lic itly  in d ic a te s  ju s t tw o  l in e s  b e lo w . F o r  e th e re a lly  th in , c a n  w e  

s a v : h re - lik e , o r a ir *lik e , m is t-lik e , fo g -lik e , s m o k e -lik e , v a p o r- lik e , s te a m -lik e , in  th a t 

it π  «mmIv  p a rt ib le , e a s ily  p e n e tra b le ?

In  th e  la n g u a g e  o f m a n ," i .e ., o rd in a ry , e v e ry d a y  la n g u a g e , b u t a s  g iv e n  a  c e r ta in  

p r e c is io n  lo r  th e o lo g ic a l p u rp o s e s —  a s  o p p o s e d  to  " in  s c ie n t if ic  te rm s ." S e e  S c h ro e d e r, 

( ..• •ra id l .. Genesis ami the Big Bang, N e w  Y o rk : B a n ta m  B o o k s , 1 9 9 (1 , p . 5 7 , w h e re h e  

w r ite s : O ld  T e s ta m e n t th e o lo g y  ta lk s  in  th e  la n g u a g e  o f m a n , w h ile  c u rre n t c o s m o lo g y  

m a k e s  its  s ta te m e n ts  in  s c ie n t if ic  te rm s ."

5 n Is  th e re  a n y  e x p la n a tio n  fo r th is ? Is  it ju s t th a t th e re  w a s  n o t e n o u g h  t im e  fo r  th e ir  

w o rk s  to  b e  c o p ie d , a n d  th e n  to  b e  b ro u g h t to  o n e  a n o th e r -  b y  fo o t  o r  b y  d o n k e y  o r  b y  h o rs e , 

o r b y w h a te v e r o th e r, c le a rly s lo w , m e a n s o f t ra n s p o rt a v a ila b le  a t th a t t im e ?  

N a h m a n id e s  w a s  in  S p a in  p r io r  to  1 2 6 3 , w h e n  h e  e n g a g e d in  B a rc e lo n a  (h is  o p p o n e n t w a s

N a h m a n id e s ' r e fe r e n c e  to  a  g r a in  o f  m u s ta r d  is  th e  t r a d it io n a l 

w a y  o f  s a y in g ,  " in  th e  la n g u a g e  o f  m a n ," 5 5  th e  t in ie s t  im a g in a b le  

s p e c k  o f  s p a c e . N a h m a n id e s  ta u g h t  th a t  a t  th e  b e g in n in g , a ll th a t  

is  o n  a n d  w ith in  th e  E a r th  a n d  a ll th e  h e a v e n s , in  fa c t a ll th e  

u n iv e r s e ,  w a s  s o m e h o w  p a c k e d , c o m p r e s se d , s q u e e z e d  in to  th is  

s p e c k  o f  s p a c e , th e  s iz e  o f  a  m u sta r d  g r a in . (S c h r o e d e r , G e r a ld  L ., 

Genesis and the Big Bang, N e w  Y o r k : B a n ta m  B o o k s , 1 9 9 0 ;  p p . 

6 4 -6 5 ) .

N a h m a n id e s , o r  M o s e s  b e n  N a h m a n  (1 1 9 4 -1 2 7 0 ) , w a s  a  c o n te m p o r a r y  o f  

S t. T h o m a s  A q u in a s  (1 2 2 5 -1 2 7 4 ) ; b u t  n e ith e r , i t s e e m s , k n e w  o f th e  w o r k  o f  

th e o th e r ;5 6 q u ite  u n lik e M a im o n id e s , o r  M o s e s b e n  M a im o n  (1 1 3 5 -1 2 0 4 ) , 
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w h o s e  w o r k  A q u in a s  k n e w  v e r y  w e ll , a n d  a d m ir e d  v e r y  m u c h .

W h a t  is  to  b e  m a d e  o f  N a h m a n id e s*  a c c o u n t  o f  th e  s ta te  o f  th e  u n iv e r s e  

ju s t th e  b r ie fe s t  in s ta n t  a fte r  i ts  c r e a t io n  b y  G o d ? I n  th e  b e g in n in g , th e  m a tte r  

o f th e p h y s ic a l w o r ld  w a s c a l le d  in to  b e in g  o u t o f n o th in g n e s s  b y  G o d 's  

c r e a t iv e a c t . A n d a t th e b r ie fe s t in s ta n t a f te r c r e a t io n , p o in t s o u t  

N a h m a n id e s , a ll th is  m a tte r  w a s  s o m e h o w  c o n c e n tr a te d , p a c k e d , s q u e e z e d ,  

c o m p r e ss e d  in to  a  " v e r y  s m a ll p la c e , n o  la r g e r  th a n  a  g r a in  o f  m u s ta r d ." A t  

th is t im e , m a tte r  w a s  a  v e r y  th in , in ta n g ib le , e th e r e a l (a g a in  w e  a s k , c a n  o n e  

s a y , f ir e - l ik e , a ir - lik e , m is t- lik e , fo g - l ik e , v a p o r - l ik e , s m o k e - lik e , s te a m - lik e ? )  

p s e u d o -s u b s ta n c e . I t h a d  n o  r e a l s u b s ta n c e  ( ta n g ib i li ty ) ; b u t i t d id  h a v e  a  

p o te n t ia l to  ta k e  o n  s u b s ta n c e  a n d  fo r m  (d if fe r e n t ia t io n ) , to  b e c o m e  a  ta n g ib le  

a n d  d if f e r e n t ia te d  m a tte r . A n d  th e n , ju s t a fte r  th e b r ie fe s t in s ta n t a f te r  

c r e a t io n , c o n t in u e s N a h m a n id e s , th is m a tte r  b e g a n  to  e x p a n d  (u n d e r  G o d 's  

c r e a t iv e  d ir e c t io n , n o  d o u b t ) , c a u s in g  th a t in it ia l v e r y  s m a ll p la c e  to  b e g in  to  

e x p a n d  a s  w e ll , s o  a s  to  b e c o m e  th e  s p a c e  o f  th e  u n iv e r se  a s  w e  k n o w  i t , in  a ll 

i t s im m e n s ity , a u n iv e r s e  in  w h ic h , " a s th e  e x p a n s io n  p r o g r e s s e d ," th a t 

" in it ia l ly  th in  n o n c o r p o r e a l s u b s ta n c e  to o k  o n  th e  ta n g ib le  a s p e c t s  o f  m a tte r ."

I n  p u r s u in g  th e  q u e s t io n , W h a t  is  to  b e  m a d e  o f  N a h m a n id e s ' a c c o u n t? , 

i t w ill b e  h e lp fu l to  c o n s id e r  w h a t S c h r o e d e r h a s to  s a y  a b o u t i t ( if o n ly  

b e c a u se i t is f r o m  S c h r o e d e r th a t I f ir s t h e a r d  o f N a h m a n id e s ) ; th e n  to  

c o n s id e r  w h a t  A q u in a s  w o u ld  h a v e  (m ig h t  h a v e ) s a id  a b o u t i t , i f  h e  h a d  h a d  

th e  g o o d  fo r tu n e  o f  h a v in g  h e a r d  o f N a h m a n id e s , a n d  o f  h a v in g  k n o w n  h is  

w o r k , The Commentary on the Torah.

Ih e a p o s ta te  J e w , P a b lo  C h ris t ia n i) in  p e rh a p s th e m o s t fa m o u s  o f a ll th e m e d ie v a l 

J e w is h -C h r is t ia n  d e b a te s . T h is  d e b a te  w a s  h e ld  in  th e  p re s e n c e o f th e  S p a n is h k in g , 

J a m e s  o f A ra g o n , a n d  N a h m a n id e s  w a s  a s s u re d  b y  th e  k in g  th a t h e  c o u ld  s p e a k  w ith o u t  

fe a r  o f  c e n s o rs h ip  o r  re tr ib u t io n . N o n e th e le s s , in  s p ite  o f  a ll o f  K in g  J a m e s ' a s s u ra n c e s  a n d  

g o o d  in te n t io n s , N a h m a n id e s  d e c id e d  th a t it w o u ld  b e  p ru d e n t fo r h im  to  le a v e  S p a in . 

W h e n  th e  d e b a te s  w e re  o v e r, N a h m a n id e s  e m ig ra te d  to  P a le s t in e . (S e e T e h is h k in , R a b b i 

J o s e p h , Jewish Literacy, N e w  Y o rk : W illia m  M o rro w  a n d  C o m p a n y , In c ., 1 9 9 1 ; p p . 1 8 7 - 

1 8 8 ). F ro m  S p a in  to  F ra n c e  o r  G e rm a n y  o r  Ita ly , a n d  th e  o th e r  w a y  a ro u n d , b e fo re  1 2 6 3 ; 

a n d f ro m  P a le s t in e  a fte r th a t -  to o fa r a w a y , a n d  to o  l it t le  lim e , d u r in g  th e  l ife t im e  o f  

e a c h  o f th e m ?
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B u t f ir s t , a  p o in t  to  c le a r  u p  a b o u t  th e  m e a n in g  o f  th e  w o r d  " c r e a t io n ."  I t 

is  u s e d  b o th  s c ie n t if ic a l ly , n o te s  S c h r o e d e r ,  a n d  th e o lo g ic a lly : s c ie n tif ic a lly , to  

d e s ig n a te th e e v e n t k n o w n  to d a y  a s th e B ig B a n g , a n d  th e o lo g ic a l ly , to  

d e s ig n a te  th e  e v e n t  d e sc r ib e d  in  Genesis 1 , 1 : I n  th e  b e g in n in g , G o d  c r e a te d  

h e a v e n  a n d  e a r th . B u t th e s e tw o  e v e n ts , o n e  m u s t p o in t o u t, a r e  n o t o n e  

a n d  th e  s a m e  e v e n t ; a n d  S c h r o e d e r  d o e s  n o t  m a k e  th is  c le a r . I n d e e d , w h a t  h e  

w r ite s o n  p p . 5 6 -5 7 ~ w h ile  c o n s id e r in g  th e  q u e s t io n  h e  h a d  ju s t r a is e d , 

n a m e ly , W h a t w a s  h a p p e n in g  b e fo r e  th e  b e g in n in g , i .e . , b e fo r e  c r e a t io n ? , -  

s e e m s  to  ta k e  th e s e  tw o  c r e a t io n  e v e n ts  to  b e  o n e  a n d  th e  s a m e  th in g . H e  

ta lk s a b o u t e v e n ts " th a t p r e c e d e d  th e b e g in n in g , th a t is th e  c r e a t io n "  o f  

G e n e s is  1 , 1 ; a n d  th e n  r e fe r s  to  th e s e  s a m e  e v e n ts  a s  " e v e n ts  p r io r  to  th e  B ig  

B a n g ,"  s e e m in g  th e r e b y  to  id e n tify  th e  c r e a t io n  o f  G e n e s is  w ith  c r e a t io n  b y  

th e  B ig  B a n g . S c h r o e d e r  is  c o n c e r n e d  h e r e  to  p o in t  o u t  th a t  e v e n ts  b e fo r e  th e  

c r e a t io n  e v e n t , i f th e r e  a r e  a n y ,5 7  a r e  n o t a c c e s s ib le to  h u m a n  in v e s t ig a t io n ; 

u n lik e  e v e n ts  w h ic h  o c c u r  a f te r  th e  c r e a t io n  e v e n t , w h ic h  a r e .

S c h ro e d e r w o n d e rs  a b o u t th is  e x p lic itly , i.e ., a b o u t w h e th e r th e re  w e re  a n y  p re -  

c re a t io n  e v e n ts , a s  h e  a s k s , " B u t w h a t  w a s  h a p p e n in g  b e fo re  th e  b e g in n in g ? C a n  w e  s tu d y , 

e ith e r th e o lo g ic a lly  o r s c ie n t if ic a lly , w h a t th e re  w a s  b e fo re  th e  b e g in n in g , if a n y th in g ? "  

(S c h ro e d e r, G e ra ld  L ., Genesis and the Big Bang, p . 5 6 ) . N o tic e  th e  la s t tw o  w o rd s , i.e ., if  

a n y th in g .

5 8  A lth o u g h  S c h ro e d e r d o e s  n o t, o n  p p . 5 6 -5 7 , m a k e  it c le a r th a t th e  c re a t io n  e v e n t 

d e s c r ib e d  in  G e n e s is  1 ,1 , is  n o t th e  s a m e  th in g  a s  th e  c re a t io n  e v e n t w e  d e s ig n a te  to d a y  a s

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

th e r e  w a s  n o th in g  in  e x is te n c e  b u t  G o d ; th u s  n o  p h y s ic a l m a tte r . A n d  th u s  

n o  p o s s ib i li ty o f  a n y  s o r t  o f  p h y s ic a l e v e n t  a t  a ll. B u t  b e fo r e  c r e a t io n  in  th e  

s c ie n t if ic  s e n s e , i .e . , b e fo r e  th e  B ig  B a n g , s o m e th in g  d id  e x is t , i .e . , th e  p r e -B ig  

B a n g  p a r t ic le , w h ic h  c o n ta in e d th e  o r ig in a l m a te r ia ls  o u t  o f  w h ic h  th e  w h o le  

p h y s ic a l u n iv e r s e  w a s to  e x p a n d . O r , is th a t a  m is u n d e r s ta n d in g  o f  w h a t 

s c ie n c e  s a y s ? I s  i t , r a th e r , th e  v ie w  o f  s c ie n c e  th a t  th e  o r ig in a l p a r t ic le  a n d  

th e  B ig  B a n g  c a m e  o n  th e  s c e n e  to g e th e r , s o  th a t  th e  o r ig in a l p a r t ic le  d id  n o t 

e x is t b e fo r e  th e  e x p lo s iv e  in s ta n t o f th e  B ig  B a n g ? I n  a n y  c a s e , w h e r e a s  

c r e a t io n  in  th e  th e o lo g ic a l s e n s e  is  c r e a t io  e x  n ih ilo  m a te r ia e ,5 8  a n d  b y  th e
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in f in it e  p o w e r  o f  G o d ; c r e a t io n  in  th e  s c ie n t if ic  s e n se  is  c r e a t io  e x  p a r t ic u la  

m a te r ia e , a n d  th e  p o w e r  o f  G o d  is  ir r e le v a n t . W h a t th e n , o n e  w a n ts  to  a s k , 

a c c o u n ts fo r  th e  e x is te n c e  o f th a t p a r t ic le o f m a tte r ? I s o n e  to  s a y  th a t i t 

a lw a y s  e x is te d , s in c e  s o m e th in g  m u s t  a lw a y s  h a v e  e x is te d  b e c a u s e  s o m e th in g  

e x is t s  r ig h t  n o w  (a n d  i t  m ig h t  a s  w e ll b e  th a t  p a r t ic le  w h ic h  a lw a y s  e x is te d , a s  

a n y th in g  e ls e , e .g . ,  G o d ,  s o m e  m ig h t  w a n t  to  s a y )?

9 .  S c h r o e d e r  o n  N a h m a n id e s  a c c o u n t  o f  th e  b e g in n in g  a n d  e x p a n s io n  o f  
th e  u n iv e r s e

*

th e  B ig  B a n g , h e  d o e s  re c o g n iz e  th a t th e  fo rm e r  is  a  c re a t io n  o u t o f  a b s o lu te  n o th in g n e s s . 

H e  w rite s : " T h e  c re a t io n  o f th e  h e a v e n s  a n d  th e  E a rth  f ro m  a b s o lu te  n o th in g  is  a l th e  ro o t 

o f  b ib lic a l fa ith  . . . T h e  H e b re w  w o rd  u s e d  fo r  c re a t io n , b a ra h , is  th e  o n ly  w o rd  in  th e  

H e b re w  la n g u a g e  th a t m e a n s  th e  c re a tio n  o f  s o m e th in g  f ro m  n o th in g . B ib lic a lly it is  

a p p lic a b le  o n ly  to  th e  a c t io n s  o f  G o d . It  is  th e  s e c o n d  w o rd  o f  th e  B ib le ." (S c h ro e d e r , u p  

cit., p . 6 2 ) .

5 9  A s  re g a rd s  th e  re a s o n  o f  th e o lo g ic a l t ra d it io n , S c h ro e d e r  w rite s : " B e c a u s e  th e  B ib le  

b e g in s w ith  a le t te r [ th e  H e b re w  le t te r b e th l th a t is  b o u n d e d  o n  a ll s id e s  e x c e p t th e  

fo rw a rd , s o  th e  e v e n ts  th a t o c c u r a fte r  'th e  b e g in n in g * a re  th o s e th a t a re  a c c e s s ib le  to  

h u m a n  in v e s t ig a t io n . S im ila r ly , th o s e  th a t p re c e d e d  th e  b e g in n in g , th a t is  th e  c re a t io n , 

a re  n o t o p e n  to  in v e s tig a tio n ." S c h ro e d e r, op. cit., p . 5 7 ) - A s  re g a rd s  th e  re a s o n  o f 

s c ie n c e , S c h ro e d e r w rite s : " T h is  m e le e  o f  ra n d o m  h ig h -e n e rg y  c o llis io n s [a m o n g  p a r tic le s  

o f  m a tte r, i.e ., q u a rk s  a n d  e le c tro n s , a n d  th e  p a c k e ts  o f e n e rg y w e  c a ll p h o to n s , b e h a v in g  

a c c o rd in g to E in s te in 's E = m c 2 , a t th e  e a rlie s t in s ta n t a fte r th e  B ig  D a n g  a b o u t w h ic h  

s c ie n t is ts  c a n  th e o riz e , i .e ., a b o u t 1 (H 3  s e c o n d s  a fte r  th e  s ta rt ] p re c lu d e d  a n y  p o s s ib ility  o f 

o rd e r in  th e  e n e rg y  o f p a rt ic le s  p re s e n t, o rd e r th a t w o u ld  h a v e  c o n ta in e d  in fo rm a tio n  

re la te d  to  w h a t p re c e d e d  th a t in s ta n t . W ith o u t o rd e r, in fo rm a tio n  c a n n o t b e  t ra n s fe rre d  

a c ro s s a  s e q u e n c e  o f t im e , a  te m p o ra l in te rfa c e , s e p a ra t in g  th e b e fo re * f ro m  th e  'a f te r '."  

(S c h ro e d e r, ibid., p p . 5 7 -5 8 ). " T h e  m a tte r a n d  s p a c e  o f th is  m o m e n t [ i .e ., o f th e  e a rlie s t  

in s ta n t a b o u t w h ic h  w e  c a n  th e o riz e ] w e re  s o  t ig h tly  p a c k e d , s o  d e n s e , th a t th e  v io le n t 

c o llis io n s  a m o n g  th e  p a r tic le s  o f  m a tte r  a n d  th o s e  p a c k e ts  o f  e n e rg y  w e  re fe r to  a s  p h o to n s  

w e re  c o n tin u a lly  s h a tte r in g  e a c h  o th e r  in to  a n d  o u t  o f  e x is te n c e . E n e rg y  a n d  m a tte r  w e re  in  

a  f lu id  in te rc h a n g e , ju s t a s  E in s te in 's  m o s t b a s ic  s ta te m e n t  o f re la t iv ity  im p lie s : E  =  m e 2  

a n d , e q u a lly  t ru e , m e 2  =  E . A t  th is  e a r ly  t im e , th e  E , th a t  is  th e  e n e rg y , o f  th e  p h o to n s  w a s  

c o n v e rt in g  in to  th e m , th e  m a s s , o f m e 2 , a n d  e q u a lly  ra p id ly , th is  v e ry m  o f th e  m e 2  w a s  

re c o n v e rt in g  to  E . " (S c h ro e d e r, ibid., p . 5 7 ) .

H a v in g  p o in te d  o u t  th a t  b o th  s c ie n c e  a n d  th e o lo g y  h a v e  c o m e  to  th e  

s a m e c o n c lu s io n ( th o u g h f r o m  d iff e r e n t d ir e c t io n s , i .e . , fo r d iff e r e n t 

r e a s o n s ) 5 9 a b o u t e v e n ts b e fo r e  . th e c r e a tio n  e v e n t , i .e . , a b o u t p r e -b e g in n in g  
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(p r e -c r e a t io n , p r e -B ig  B a n g ) e v e n ts —  n a m e ly , th e  c o n c lu s io n  th a t th e s e  

e v e n ts a r e n o t a c c e s s ib le , n o t o p e n , to h u m a n  in v e s t ig a t io n ; S c h r o e d e r  

m o v e s  o n  to  p o in t o u t w h a t s c ie n c e  a n d  th e o lo g y  h a v e  to  s a y  a b o u t e v e n ts  

a f te r  th e  c r e a t io n  e v e n t ; in  p a r tic u la r  to  p o in t o u t th a t th e  " p a r a lle l b e tw e e n  

th e o p in io n  o f p r e s e n t -d a y c o s m o lo g ic a l th e o r y a n d th e b ib lic a l t r a d it io n  

th a t p r e d a te s i t b y  o v e r a th o u s a n d y e a r s is s tr ik in g , a lm o s t u n n e r v in g  

. . . ," 6 0 — th e  t r a d it io n  th a t b e g a n  w ith  N a h m a n id e s in  th e th ir te e n th  

c e n tu r y .

6 0  S c h ro e d e r , ibid., p . 6 7 .

6 1  Z e ro  s iz e  is  v e ry  d if fic u lt to  a c c e p t, u n le s s  it is  ta k e n  to  re fe r to  th e  e x is te n c e  w h ic h  

m a tte r , a n d  th e  s p a c e  w h ic h  is  its  re c e p ta c le , h a d  in  G o d  b e fo re  G o d 's  c re a tiv e  a c t; fo r  a  

d im e n s io n le s s m a tte r a n d a d im e n s io n le s s s p a c e in th e p h y s ic a l w o rld  s e e m s a n  

im p o s s ib ility . M o re  l ik e ly , ta lk  o f z e ro  s iz e  a t th e  v e ry  b e g in n in g  is  re q u ire d  b y  th e  

m a th e m a tic s w h ic h  p h y s ic is ts u s e  in th e ir a tte m p t to  d e s c r ib e  th e  c o n d itio n  o f o u r  

u n iv e rs e  a t th a t v e ry  e a rly  t im e .

6 2  S c h ro e d e r, ibid., p . 6 3 .

A c c o r d in g  to  N a h m a n id e s , th e  c r e a t io n  o f th e  m a tte r  o f th e  p h y s ic a l  

u n iv e r s e , p o in t s  o u t  S c h r o e d e r , b r o u g h t  w ith  i t  b o th  t im e  a n d  s p a c e . P r io r  to  

th e  c r e a t io n  o f  th e  p h y s ic a l u n iv e r s e , th e r e  w a s  n e ith e r  t im e  n o r  s p a c e . A n d  

th is  m a k e s  s e n s e , o n e  w a n ts to  n o te , fo r  t im e  is  th e  m e a su r e  o f  th e  v a r io u s  

m o tio n s o r  c h a n g e s o f m a te r ia l th in g s ; a n d  s p a c e  is th e  r e a l, p e n e tr a b le , 

th r e e -d im e n s io n a l e m p t in e s s in  w h ic h  m a te r ia l th in g s e x is t , a n d  in  w h ic h  

th e ir  v a r io u s  m o t io n s  o r  c h a n g e s ta k e  p la c e . N o  m a tte r , th e r e fo r e  n o  m o tio n  

o r  c h a n g e , th e r e fo r e  n o  t im e . N o  m a tte r , th e r e fo r e  n o  s p a c e , i .e . , n o  r e a l 

p e n e tr a b le  e m p t in e s s  w h ic h , th o u g h  d if f e r e n t f r o m  m a tte r , is th a t p r e c is e ly  

in  w h ic h  m a tte r  e x is ts  a n d  c h a n g e s . B o th  s c ie n c e  a n d  th e th e o lo g y  o f th e  

b ib lic a l t r a d it io n  a g r e e  o n  th is .

B u t, a c c o r d in g  to  s c ie n c e , th e  m a tte r  p r e s e n t  a t th e  v e r y  b e g in n in g  " is 

p r e ss e d  in to  a  s p a c e  o f  z e r o  s iz e 6 1 a n d  in f in it e  d e n s ity ,"  w h e r e a s  a c c o r d in g  to  

b ib lic a l t r a d it io n , m a tte r  a t th e  b e g in n in g  w a s  c o n ta in e d  " in  a  t in y  b u t f in it e  

s p e c k  o f  s p a c e , a b o u t th e  s iz e  o f  a  g r a in  o f  m u s ta r d ." 6 2 N o  s iz e  ( s c ie n c e ) , a s  

o p p o s e d  to  s o m e  s iz e , th o u g h  v e r y  s m a ll (b ib lic a l t r a d it io n ) .
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A c c o r d in g  to  N a h m a n id e s -  w h o se  in s ig h t  d e p e n d s  o n  th r e e  th in g s , a s  

S c h r o e d e r  s e e s  i t , n a m e ly 1 ) o n  w h a t  h a s  b e e n  r e v e a le d  in  th e  B ib le , 2 ) o n  a  

s tu d y  o f  th e  n a tu r a l s c ie n c e s , a n d 3 ) o n  h a v in g  r e c e iv e d  w h a t  N a h m a n id e s  

c a l ls  a  " h id d e n  w is d o m ,"  w h ic h  a p p e a r s  to  b e  s o m e  s o r t  o f  " g r a c e "  o r  f r e e  g if t  

f r o m  G o d  a s  o n e  s tu d ie s  th e  S c r ip tu r e s 6 3 - th is  b e g in n in g  m a tte r  w a s  v e r y  

t in y , a s  w e ll a s  v e r y  th in  ( i .e . , in ta n g ib le ,  w ith o u t  s u b s ta n c e , e th e r e a l) . I t h a d  

n o n e th e le s s , a p o te n t ia l to e x p a n d , a n d  a t th e s a m e t im e to ta k e o n ,*  

s o m e h o w , s u b s ta n c e  ( ta n g ib il ity ) a n d  fo r m  (d iff e r e n t ia t io n ) , a n d  to  g iv e  r is e  

to  e v e r y th in g  w h ic h  w a s , is , a n d  e v e r  w ill  b e .6 4 G o d  c r e a te d  (b a r a h ) th is  t in y  

s p e c k  o f th in  m a tte r , th is  t in y  s p e c k  o f  s u p e r -r a r e f ie d  m a tte r , o u t o f n o th in g  

( c r e a t io e x n ih ilo m a te r ia e ) ; a n d g a v e i t th is e x p lo s iv e , e x p a n d in g ,  

c o n d e n s in g  o r  s u b s ta n c e -a c q u ir in g , a n d  d if f e r e n tia t in g  p o te n t ia l (o r  n a tu r e ) .

6 3  S c h ro e d e r, ibid., p . 6 4 . T h is  f re e  g if t f ro m  G o d  m ig h t  b e  a  s p e c ia l s o rt o f  c ro w n in g  

s u p e rn a tu ra l p o w e r  o f in s ig h t , a d d e d  to  th e  n a tu ra l p o w e r o f in s ig h t w h ic h  th e o lo g ia n s  

d e v e lo p  b e c a u s e  o f a  lo n g  fa m ilia r ity w ith  th e ir  f ie ld . L o n g  fa m ilia r ity  w ith  a  g iv e n  

f ie ld — w h e th e r th e o lo g y  o r p h ilo s o p h y  o r s c ie n c e , o r w h a te v e r - p ro d u c e s  in  th e  

fa ith fu l a n d  d ilig e n t in v e s t ig a to r , a s  is  w e ll k n o w n , a  n a tu ra l p o w e r  o f in s ig h t o f a  v e ry  

s p e c ia l a n d  e x tra o rd in a ry  s o rt .

6 4  S c h ro e d e r, ibid., p . 6 5 .

W h a t to d a y 's  c o s m o lo g is ts s a y a b o u t th e  p h y s ic a l u n iv e r s e , e m p h a s iz e s  

S c h r o e d e r , is v e r y  m u c h  l ik e  w h a t N a h m a n id e s h a d  s a id - th e r e is a  

b e g in n in g  m a tte r  w h ic h  is  v e r y  s m a ll a n d  v e r y  r a r e f ie d  a n d  u n d iff e r e n t ia te d , 

fo llo w e d  b y  a n  e x p a n s io n  w h ic h  c o n d e n s e s th is m a tte r in to  m u lt ip le a n d  

d if f e r e n t ia te d fo r m s . B u t u n lik e N a h m a n id e s , to d a y ’s c o s m o lo g is t s a d d  

m a n y  d e ta i ls , m a th e m a tic a l ly  e x p r e s s e d  a n d  w ith  in c r e d ib le  p r e c is io n , w h ic h  

N a h m a n id e s , in th e th ir te e n th  c e n tu r y (n o t e le s c o p e s a n d n o p a r tic le  

a c c e le r a to r s ) , q u ite  u n d e r s ta n d a b ly  c o u ld  n o t  h a v e  d o n e . S c h r o e d e r  p r e s e n ts  

s o m e  o f th e s e  d e ta ils in  w h a t h e  c a l ls c o s m o lo g y 's  " d e s c r ip t io n  . . .  fo r  th a t 

s a m e e a r ly  t im e in  o u r  e v o lu t io n ,"  i .e . , th e t im e o f N a h m a n id e s*  g r a in  o f  

m u s ta r d  a t  th e  b r ie fe s t  in s ta n t  fo l lo w in g  c r e a t io n :
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T h e p r e s e n t u n iv e r s e , a c c o r d in g to c u r r e n t c o s m o lo g ic a l 
u n d e r s ta n d in g , is  th e  r e s u lt o f  a  B ig  B a n g , a  m a s s iv e  e x p a n s io n  
f r o m  a  s in g le  p o in t . . . . . . . . . . . . . . . . . . a t  th e  b r ie fe s t  in s ta n t  fo l lo w in g  th e

b e g in n in g ,  a t  a b o u t  I O* 4 3  s e c o n d s  a f te r  th e  s ta r t, . . .  th e  u n iv e r s e  
w a s . . .  th e  s iz e  o f  a  s p e c k  o f  d u s t . . .

6 5  D o e s “ in f in ite ly  s m a ll"  m e a n z e ro  s iz e ?

6 6  D o e s  " in fin ite ly  h ig h  d e n s ity " im p ly z e ro  s iz e ?

6 7  D o e s " p u re  e n e rg y " im p ly  z e ro  s iz e ? D id  th e  h ig h  p re s s u re  a n d  h ig h  te m p e ra tu re  in  

th is  c o re  h a v e  th e  e ffe c t o f  s q u e e z in g a ll th e  d im e n s io n a lity  o u t o f  m a tte r ~ o u t o f  a ll th e  

fu n d a m e n ta l p a r tic le s , l ik e  q u a rk s  a n d  le p to n s ?

A t th is e a r ly  t im e , a ll m a tte r w a s c o n c e n tr a te d in to o n e  

m in is c u le c o r e lo c a t io n . T h e t e m p e r a tu r e w a s 1 0 3 2 ° K  (1 0 0  

m illio n  m illio n  m ill io n  m ill io n  m ill io n  d e g r e e s  K e lv in ). . .

. . . P h y s ic s  a n d  m a th e m a t ic s , a s  w e  k n o w  th e m  to d a y , c a n n o t  
d e a l w ith  t im e s  e a r l ie r  th a n  I O* 4 3  s e c o n d s a f te r  th e  b e g in n in g .  
P r io r  to  th a t t im e , th e  t e m p e r a tu r e s a n d  d e n s it ie s o f m a tte r  
e x c e e d e d  th o s e  th a t  c a n  b e  d e s c r ib e d  b y  th e la w s o f n a tu r e a s  
w e  n o w  u n d e r s ta n d  th e m  . . .

A s th e  s tu d y  o f e v e n ts fo llo w in g  th e B ig  B a n g  is e x te n d e d  
m a th e m a t ic a l ly  to  e a r l ie r  t im e s , th e  s iz e  o f  th e  u n iv e r s e  s h r in k s  
to w a r d  z e r o  a n d , in v e r s e ly , th e  t e m p e r a tu r e  a n d  d e n s ity  in c r e a se  
to w a r d  in f in ity . T h e  a c tu a l in s ta n t o f  th e  b e g in n in g  e n v is io n s , 
fo r  p h y s ic is t s , a  m o m e n t w h e n  a n  in f in it e ly  s m a ll6 5  p o in t o f  
s p a c e  w a s  p a c k e d  w ith  m a tte r  s q u e e z e d  to  a n  in f in it e ly  h ig h  
d e n s ity .6 6 T h is c o n d ito n  o f in f in it ie s is r e fe r r e d  to a s a  
s in g u la r ity , a n d  s in g u la r it ie s  c a n n o t  b e  t r e a te d  b y  c o n v e n t io n a l  
m a th e m a t ic s . . .

I n  v e r y  e a r ly  t im e s , m a tte r  w a s  n o t  m a tte r  a s  w e  k n o w  i t . T h e  
h ig h  p r e s su r e  a n d  t e m p e r a tu r e in  th is c o r e  h a d  r e d u c e d  a ll 
m a tte r  to  i t s  fo r m  a s  p u r e  e n e r g y .6 7 T h e  c o n c e p t  o f  m a tte r , e v e n  
o f  th e  t in y  th e o r e t ic a l fu n d a m e n ta l p a r t ic le s  c a l le d  q u a r k s , h a s  
n o m e a n in g fo r th e t e m p e r a tu r e , p r e s s u r e , a n d s p a c ia l 
d im e n s io n s  th a t  a r e  s p e c u la te d  to  h a v e  e x is te d  a t  th is  v e r y  e a r ly  
t im e . T h e r e  w a s e x q u is it e ly  h o t e n e r g y  a n d  v e r y  l it t le  e ls e . 
W ith in  th e in it ia l c o r e lo c a t io n , a n  e x p lo s io n  o r  in f la t io n  
o c c u r r e d  th a t  fo r c e d  th e  e n e r g y -m a tte r  o u t  in  a ll d ir e c t io n s . T h e  
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c a u s e o f  th is  in f la t io n  is  n o t  d e a r .6 8 S o m e  s c ie n t is t s  p o s it th a t 
m u tu a l r e p u ls io n  a m o n g a ll th a t w a s p r e s e n t o c c u r r e d , 
s o m e th in g  a k in  to  a  fo r c e  o f  a n tig r a v ity  6 9 T h e  t e r m  in f la t io n  is  
u s e d  d e lib e r a te ly . I t  im p lie s  th a t  th e  fo r c e s 7 0  th a t  p u s h e d  b a c k  
th e  b o u n d a r ie s  o f  s p a c e  to  th e  s iz e  o f  a  g r a p e fu it 7 1 c a m e  f r o m  
w ith in . T h e r e  w a s  n o  w ith o u t T h e r e  w a s  a n d  is  th e  u n iv e r s e  
a n d  th e  s p a c e  i t o c c u p ie s . T h a t w a s  a n d  is th e  to ta li ty  o f a ll 

p h y s ic a l  e x is te n c e .

6 8  N o t  d e a r? W h y  n o t? B e c a u s e  th is  e x p lo s io n o r  in f la t io n  c a n n o t b e  c a u s e d  e x c e p t b y  

G o d ’s  c re a t iv e  a c t? Is  th is  in tr in s ic a lly  c a u s e d  in f la t io n , i .e ., c a u s e d  b y  fo rc e s  f ro m  w ith in  

th e  in it ia l c o re , s im u lta n e o u s  w ith  th e  e x it o f th is  c o re  f ro m  w ith in  G o d , a t H is  c re a t iv e  

a c t?

6 9  Is  a n tig ra v ity  e v e n  a  p o s s ib ility ? Is  it a  fo rc e  in  th e  re a lm  o f  a n tim a tte r? A n d  d o e s  

th is  im p ly  th a t m a tte r , a s  w e  k n o w  it , is  d e riv e d  f ro m  a n tim a tte r; a n d  th a t a n tim a tte r  is  

th e re fo re  m o re  fu n d a m e n ta l th a n m a tte r?

7 0  A re  th e s e  fo rc e s  in  s o m e  w a y  c o n n e c te d  w ith  w h a t  L e d e rm a n  c a lls  th e  G o d  P a rt ic le ?

7 1  H o w  m a n y  s e c o n d s  o ld  w a s  th e  u n iv e rs e  w h e n  th e  b o u n d a r ie s  o f  s p a c e  h a d  e x p a n d e d  

f ro m  th e  s iz e  o f  a  g ra in o f m u s ta rd  to  th a t  o f  a  g ra p e fru it? H o w  m u c h  o ld e r th a n  1 0  

s e c o n d s ?

7 2  D o e s  " e a r ly  u n iv e rs e "  h e re  m e a n : f ro m  z e ro  s iz e  to  g ra p e fru it  s iz e ? A n d  h o w  lo n g  

d id  it ta k e  th e  u n iv e rs e  to  b e c o m e  th e  s iz e  o f  a  g ra p e fru it?

C o n c u r r e n t  w ith  th e  e x p a n s io n  th e r e  w a s  a  lo w e r in g  o f  p r e ss u r e  
a n d  t e m p e r a tu r e . A t  th e s e  m o r e  m o d e r a te , e x p a n d e d  c o n d it io n s  
(a  m e r e  b il lio n  b il lio n  b il lio n  d e g r e e s  K e lv in ) , e n e r g y  c o u ld  n o w  
c o n d e n s e  in to  th e  t in ie s t  o f  p a r t ic le s ,  th e  th e o r e t ic a l q u a r k s  a n d  
th e  k n o w n  e le c tr o n s . T h is  to o k  p la c e  in  a c c o r d  w ith  E in s te in 's  
la w , E  =  m e 2 , w h ic h  s ta te s th a t e n e r g y  a n d  m a s s a r e  a c tu a lly  
d if f e r e n t s ta te s o f a  s in g le  e n e r g y -m a t te r  c o n tin u u m , ju s t a s  
w a te r , s te a m , a n d  ic e  a r e  a ll c o m p o s e d  o f  a  s in g le  e n t ity , H 2 0 . 
E n e r g y  is  m a tte r  in  i t s  in ta n g ib le  fo r m ;  m a tte r  is  e n e r g y  in  i t s  
ta n g ib le  fo r m .

A s  th is  e x p a n s io n  p r o g r e s s e d  o u t , a w a y  f r o m  th e  c o r e , p r e s s u r e s  
a n d t e m p e r a tu r e s f e ll . C o n d it io n s b e c a m e le s s h a r s h . T h e  
t r a n s it io n  o f  e n e r g y  to  th e  m o r e  s u b s ta n tiv e  fo r m s  o f  ta n g ib le  
m a tte r  c o n tin u e d . T h e  m a te r ia l u n iv e r s e  a s  w e  u n d e r s ta n d  i t 
c a m e  in to  b e in g . T h e  e n t ir e  p r o c e s s  is  r e fe r r e d  to  a s th e B ig  
B a n g . T h u s fa r , th e  c o s m o lo g ic a l d e sc r ip t io n  o f th e e a r ly  
u n iv e r s e . 7 2 (S c h r o e d e r , Genesis and the Big Bang, pp. 6 5 -6 7 ) .
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S c h r o e d e r  e n d s  h is  r e f le c t io n s  o n  N a h m a n id e s ' th e o lo g ic a l B ig  B a n g  

a c c o u n t b y n o t in g th a t " r e v e la t io n , a t le a s t a s w e  h a v e  i t to d a y , d id  n o t  

p r o v id e d e ta i ls " (p . 6 8 ) fo r o u r u n d e r s ta n d in g o f th e c r e a t io n a n d  

d e v e lo p m e n t o f  o u r  p h y s ic a l u n iv e r s e . P h y s ic s  a n d  c o s m o lo g y  p r o v id e d  

th e s e  d e ta ils . N o n e th e le s s , r e v e la t io n  d id  p r o v id e , fo r  i t s  d il ig e n t  a n d  p a t ie n t  

a n d  p r a y e r fu l s tu d e n ts , th e t r u th  a b o u t c r e a t io n  a n d  e x p a n s io n , a t r u th  

a c c e p te d  n o t  o n  th e  b a s is  o f  d is c o v e r y  a n d  p r o o f , b u t  o n  th e  b a s is  o f  fa ith -  

" fa ith  in  th e  a c c u r a c y  o f r e v e la t io n  e v e n  w h e n  i t p r e c e d e s th e  a d v a n c e s o f  

s c ie n c e  th a t e v e n tu a lly  c o m e  to  c o n f ir m  i t ." (p . 6 8 ) .

S tu d y  th e  B ib le , c o u n s e ls  N a h m a n id e s -  d ilig e n t ly , p a t ie n t ly , p r a y e r fu lly .  

S tu d y  th e  s c ie n c e s , h e  c o n t in u e s — p e r s e v e r in g ly , p a in s ta k in g ly , d e e p ly .  

H a v e  fa ith , h e  a d d s -  h u m b ly , s e n s it iv e ly , u n sw e r v in g ly . T h e  B ib le  w ill 

g iv e  u s  t r u th  a b o u t th e  p h y s ic a l  w o r ld . T h e  s c ie n c e s  w ill c o n fir m  th is  t r u th ;  

a n d , w e  to d a y  m ig h t  h a s te n  to  n o te ,  a d d  a  w e a lth  o f  m a th e m a t ic a lly  e x p r e s s e d  

d e ta i ls . F a ith  c o n f ir m e d , a n d  g iv e n  d e ta i l , b y  th e  s c ie n c e s . S t. A u g u s t in e ?  

F id e s  q u a e r e n s in te lle c tu m ? F a ith  s e e k in g  u n d e r s ta n d in g —  u n d e r s ta n d in g  

f r o m  th e s c ie n c e s , f r o m  m a th e m a t ic s , f r o m  p h ilo so p h y , f r o m  a ll th a t th e  

n a tu r a l p o w e r s  o f  th e  h u m a n  m in d  c a n  d isc o v e r  a n d  p r o v e . L ik e  r e v e la t io n , 

o n e  m u s t a c k n o w le d g e  w ith  N a h m a n id e s (a n d  w ith  A q u in a s ) , th e  h u m a n  

m in d , to o , is f r o m  G o d .

1 0 .  W h a t  A q u in a s  m ig h t  h a v e  s a id  a b o u t  N a h m a n id e s ' a c c o u n t

W h a t , n o w , m ig h t A q u in a s h a v e s a id a b o u t th e u n iv e r s e o f  

N a h m a n id e s , a  u n iv e r s e  w h ic h , in  a ll i t s p r e s e n t im m e n s ity  a n d  d iv e r s ity , 

e x p a n d e d  o u t  o f  th e  t in ie s t  im a g in a b le  s p e c k  o f  s p a c e , n o  la r g e r  th a t  a  g r a in  o f  

m u s ta r d , in to  w h ic h , a t th e  b e g in n in g , a ll o f i t s m a tte r  h a d  b e e n  s o m e h o w  

c o m p r e s s e d ? W o u ld  A q u in a s  h a v e  a c c e p te d  s u c h  a n  a c c o u n t?

O n e  m ig h t  b e g in  h e r e  b y  m a k in g  tw o  p o in t s : 1 ) th a t th e  c r e a t io n  e v e n t  

d e s c r ib e d  in  Genesis 1 , 1 is , fo r  A q u in a s  a s  i t  is  fo r  N a h m a n id e s , a  c r e a t io n  e x  
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n ih ilo  m a te r ia e , a  c r e a t io n  o u t  o f  a b so lu te ly  n o  m a tte r , b y  th e  in f in it e  p o w e r  

o f  G o d , a n d  th a t  a lo n e ; a n d 2 ) th a t , a c c o r d in g  to  A q u in a s , th e  fo u r  e le m e n ts  

a n d  th e  h e a v e n ly  b o d ie s  w e r e  b r o u g h t in to  e x is te n c e  o n  th e  f ir s t o f th e  s ix  

d a y s , a n d  in  th e  f ir s t  o f  th e  th r e e  w o r k s , i .e .,  in  th e  w o r k  o f  c r e a t io n , a n d  in  a n  

in s ta n t — a s  to  th e ir  s u b s ta n c e , o f  c o u r s e , a n d  in  m a n y  w a y s  fa r  f r o m  fu l ly  

fo r m e d ; a n d  th a t  e v e r y th in g  e ls e  th a t  w a s  p r o d u c e d  b y  G o d  d u r in g  th e  f ir s t  s ix  

d a y s  w a s  p r o d u c e d  b y  H im  in  th e  s e c o n d  a n d  th ir d  o f  th e  th r e e  w o r k s , i .e . , in  

th e w o r k  o f d is t in c t io n a n d  a d o r n m e n t , a n d  in  s u c h  a w a y th a t th e  

p r o d u c t io n  o f  th e s e  th in g s  w a s  b y  m e a n s o f  c e r ta in  s o r t s  o f  c h a n g e s o u t o f  

p r io r  m a te r ia ls , a n d  s o  w a s  p r o d u c e d , n o t  in  a n  in s ta n t , b u t  o v e r  a  p e r io d  o f  

t im e .

T h e  im p lic a t io n s  o f  th e  f ir s t p o in t , to g e th e r  w ith  w h a t A q u in a s  s a y s  

e x p lic it ly  a b o u t th e  s e c o n d  p o in t (a lr e a d y  d e s c r ib e d  in  s o m e  d e ta i l, a b o v e  in  

s e c t io n s 8 -1 0 , o n  p p . 1 9 2 -2 2 7 ) m a k e  i t q u ite  c le a r  th a t A q u in a s  w o u ld  h a v e  

a c c e p te d  N a h m a n id e s ’ " e x p a n d in g  g r a in  o f  m u s ta r d ” a c c o u n t . O r , i f th a t is  

to o  s tr o n g , th a t w h a t  A q u in a s  s a y s , b o th  im p lic it ly  a n d  e x p lic it ly , a b o u t th e  

c r e a t io n , d is t in c t io n , a n d  a d o r n m e n t o f  th e  f ir s t  s ix  d a y s  is  c o m p a t ib le  w ith  

N a h m a n id e s*  a c c o u n t , o r  a t  le a s t  n o t  in c o m p a t ib le  w ith  i t .

T h e  f ir s t  p o in t : C r e a t io n  a s  d e sc r ib e d  in  Genesis 1 ,1  is c r e a t io n o u t o f  
a b s o lu te ly  n o  m a tte r

W h a t d o e s  th is  s o r t o f  c r e a t io n  im p ly ? I t im p lie s  th a t in  th e  b e g in n in g  

in s ta n t o f th e  e x is te n c e  o f th e  p h y s ic a l u n iv e r s e , ju s t a f te r  th e  f ir s t n o w  o f  

t im e , ju s t a f te r  i t h a d  b e e n  c r e a te d  b y  G o d —  e v e r y th in g  w h ic h  c a m e  in to  

e x is te n c e m u s t h a v e b e e n  in  s o m e w a y  a ll to g e th e r , a ll to g e th e r in  th e  

m in u te s t p o ss ib le  p a r t ic le  o f m a tte r . T h e  u n iv e r s e , in  th a t f ir s t in s ta n t o f  

t im e , m u s t h a v e  b e e n  s o  s m a ll th a t i t c o u ld  n o t p o s s ib ly  h a v e  b e e n  a n y  

s m a lle r . I n d e e d , i t m u s t h a v e  b e e n  e v e n  s m a lle r  th a n  N a h m a n id e s*  g r a in  o f  

m u sta r d ; u n le s s , a s  S c h r o e d e r  s u g g e s t s , th e  e x p r e s s io n  " g r a in  o f  m u s ta r d ” b e  
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ta k e n  to  m e a n  th e  t in ie s t im a g in a b le  s p e c k ,7 3 a n d  e v e n  s o , n o t th e t in ie s t  

im a g in a b le  to  u s , b u t  th e  t in ie s t  im a g in a b le  in  i t s e lf , i .e . , s u c h  in  i ts e lf  th a t i t  

c o u ld  n o t  p o s s ib ly  h a v e  b e e n  a n y  t in ie r .

S c h ro e d e r, Genesis and the Big Bang, p . 6 5 .

T o  c la r ify  th e  im m e d ia te ly  p r e c e d in g . - - W ith in  th e ir  c a u s e , " b e fo r e ”  

th e y  w e r e  b r o u g h t  in to  b e in g  ( i.e . , w ith in  G o d , a n d  o n ly  G o d , s in c e  th e r e  w a s  

n o  p r e -e x is t in g  m a tte r ) , th e  th in g s  th a t  c a m e  in to  e x is te n c e  in  th a t f ir s t  in s ta n t  

o f t im e , i .e . , th e  fo u r  e le m e n ts a n d  th e h e a v e n ly  b o d ie s , m u s t h a v e  b e e n  

g a th e r e d  to g e th e r  a s  th o u g h  w ith in  a  m a th e m a tic a l p o in t , s in c e  G o d  is  a  p u r e  

s p ir it , a  th in g  w ith o u t  d im e n s io n s . T h e r e  w ith in  G o d , th e s e  th in g s to o k  u p  

n o  s p a c e  a t a ll; th e r e  w a s  n o  s p a c e  fo r  th e m  to  ta k e  u p . T h e y  w e r e  th e r e , 

w ith in  G o d 's in f in it e  p o w e r  to  c a l l th e m  in to  e x is te n c e , b u t n o t a s w ith in  

s o m e  p r e -e x is t in g  m a tte r , n o r  th e r e fo r e  a s  w ith  d im e n s io n s , n o r  th e r e fo r e  a s  

ta k in g  u p  a n y  s p a c e . T h e r e  w a s  th e n  o n ly  G o d , n o th in g  b u t  G o d ; n o  m a tte r , 

n o  d im e n s io n s , n o  s p a c e , n o th in g  a t  a ll o u ts id e  o f  G o d  a s  d is t in c t f r o m  G o d , 

fo r  G o d  h a d  n o t y e t c r e a te d . N o r  w a s th e r e  w ith in G o d  a n y  m a tte r , o r  

d im e n s io n s , o r  s p a c e , a s  p a r t  o f  H is  n a tu r e , fo r  G o d  is  a  p u r e  s p ir it . A s  s o o n  a s  

G o d  u tte r e d  H is  c r e a t in g  w o r d , F ia n t  (L e t  th e m  c o m e  to  b e ) , th e  in f in it e  p o w e r  

o f  th e s e  w o r d s  h u r le d  th e s e  th in g s , i .e . , th e  fo u r  e le m e n ts  a n d  th e  h e a v e n ly  

b o d ie s , o u t f r o m  w ith in  H im s e lf , h u r le d  th e m  o u t in to  th e ir  o w n  e x is te n c e , 

a n d  in  a ll d ir e c t io n s , w ith  a n  e m e r g in g  m o tio n  w h ic h  b e g a n  to  a c c e le r a te  in to  

a  s p a c e  w h ic h  c a m e  to  b e  w ith  th e m , a n d  w h ic h  ( s p a c e )  b e g a n  to  e x p a n d  in  a ll 

d ir e c t io n s  w ith  a n  a c c e le r a t in g  s p e e d  w h ic h  e q u a lle d  th e  a c c e le r a t in g  s p e e d  o f  

th e ir  m o tio n . B u t " b e fo r e "  th is , th e s e  th in g s h a d  b e e n  w ith in  G o d , f r o m  

fo r e v e r , w ith o u t m o t io n  a n d  w ith o u t d im e n s io n s . A n d  s o , w h e n  th e y  

e m e r g e d  in to  th e ir  o w n  e x is te n c e , th e  m o t io n  w ith  w h ic h  th e y  e m e r g e d  w a s  a  

m o t io n  w h ic h  h a d  to  b e g in , a n d  th e  d im e n s io n s  w h ic h  th e y  to o k  o n  h a d  to  

b e g in  to  b e  ta k e n  o n . N o w , th e  a c c e le r a t io n  o f  m o t io n  ta k e s  t im e ;  a n d  ta k in g  

o n  d im e n s io n s ta k e s t im e , to o . I n  th e  b e g in n in g  in s ta n t o f i ts e x is te n c e ,  

th e r e fo r e , th e  m a te r ia l u n iv e r s e —  a  u n iv e r s e  ju s t  e m e r g in g  o u t o f  i t s  p r io r  

d im e n s io n le s s e x is te n c e in  G o d — m u s t h a v e  b e e n  a s  s m a ll a s i t c o u ld  
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p o s s ib ly  h a v e  b e e n , th e  t in ie s t  p o s s ib le  in  i t s e lf , a s  n o te d  ju s t  a b o v e ; a n d  th e  

m o tio n  b y  w h ic h  i t  b e g a n  to  e x it i ts  p r io r  m o t io n le s s  e x is te n c e  w ith in  G o d  

m u s t h a v e  b e e n  a s  s lo w  a s i t c o u ld  p o s s ib ly  h a v e  b e e n . I n  th a t b e g in n in g  

in s ta n t , th e s e  th in g s  m u s t  h a v e  b e e n  in  s o m e  w a y  a ll to g e th e r  in  a  p a r t ic le  o f  

m a tte r  s o  s m a ll (a n d  th is  p a r t ic le  in  a  s p a c e  ju s t  a s  s m a ll) th a t i t c o u ld  n o t in  

p r in c ip le  h a v e  b e e n  a n y  s m a lle r  (o r  a n y  b ig g e r ) ; a n d  th e  e m e r g in g  m o t io n  o f  

e a c h  o f  th e s e  th in g s  m u s t  h a v e  b e e n  s o  s lo w  th a t , th o u g h  i t  w a s  o n  i ts  w a y  to  

a c c e le r a t io n , i t  c o u ld  n o t  in  p r in c ip le  h a v e  b e e n , in  th a t f ir s t  m o m e n t o f  t im e , 

a n y  s lo w e r  (o r  a n y  fa s te r ) . T h is  w a s  th e  m o m e n t o f  N a h m a n id e s*  g r a in  o f  

m u s ta r d . B u t th e n , i .e . , in  th e  v e r y  n e x t m o m e n t , a n d  c o n t in u in g in  a ll 

s u c c e e d in g  m o m e n ts  r ig h t u p  to  th e  p r e s e n t t im e , th e  e th e r e a l m a tte r  in  th a t 

t in y  p la c e  " e x p a n d e d ,"  a s  N a h m a n id e s p u t i t , " e x p a n d in g  th e  u n iv e r s e  a s  i t  

d id  s o , . .  . [a n d  f r o m  i t ] e v e r y th in g  th a t  h a s  e x is te d , o r  w ill e v e r  e x is t , w a s , is  

a n d  w ill  b e  fo r m e d ."  (a b o v e , p . 2 9 8 ) . Q u ite  d e a r ly , A q u in a s  a n d  N a h m a n id e s  

a r e  q u ite  in  a c c o r d . T h is  b r in g s  u s  to  th e  s e c o n d  p o in t .

T h e  s e c o n d  p o in t : T h e  fo u r  e le m e n ts  a n d  th e  h e a v e n ly  b o d ie s w e r e  
c r e a te d  o n  th e  f ir s t  d a y , o u t o f  a b s o lu te ly  n o  p r io r  m a tte r , a n d  in  a n  
in s ta n t; a ll o th e r  p h y s ic a l th in g s  w h ic h  c a m e  to  b e  d u r in g  th e  f ir s t  s ix  
d a y s , a n d  a f te r  th o s e  d a y s to  th e  p r e s e n t , w e r e  p r o d u c e d , n o t in  a n  
in s ta n t , b u t  o v e r  a  p e r io d  o f  t im e , a n d  o u t  o f  p r io r  m a tte r

A  b r ie f  r e c a p  o f  w h a t  A q u in a s  s a y s  e x p lic it ly  a b o u t  th is  s e c o n d  p o in t  

(a lr e a d y  s e e n  a b o v e  a t  s o m e  le n g th , o n  p p . 1 9 2 -2 2 7 ) w ill b e  a  c o n v e n ie n t a n d  

h e lp fu l w a y  to  p r o c e e d .

. . .  i t  b e lo n g s  to  th e  work of creation to  p r o d u c e  th e  s u b s ta n c e  o f  
th e  e le m e n ts ,  w h e r e a s  i t  b e lo n g s  to  th e  work of distinction a n d  
of adornment to  fo r m  c e r ta in  th in g s  o u t  o f  th e  a lr e a d y  e x is t in g  
e le m e n ts . . . (a b o v e , p . 2 0 7 )

. . .  th r e e  th in g s  w e r e  m e n tio n e d  [ in  th e  S c r ip tu r e s ) in  th e  work 
of creation, n a m e ly  h e a v e n  a n d  w a te r  a n d  e a r th . A n d  th e s e
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s a m e  th r e e  th in g s  w e r e  g iv e n  s o m e  fo r m  d u r in g  th e  th r e e  d a y s  
o f  th e  work of distinction................ A n d  s im ila r ly [ th e s e s a m e

th r e e  th in g s  w e r e  a d o r n e d ] in  [ th e  th r e e  d a y s o f ] th e  work of 
adornment... (a b o v e , p . 2 0 8 )

T h r e e  th in g s , n o te  th e  S c r ip tu r e s , w e r e  b r o u g h t in to  b e in g  a s  p e r ta in in g  

to  th e  o p u s  c r e a t io n is , n a m e ly  h e a v e n  a n d  w a te r  a n d  e a r th . W a te r  a n d  e a r th , 

ta k e n  to g e th e r , a r e  b e in g  c o n tr a s te d  w ith  h e a v e n , n o te s A q u in a s , a n d  th u s  

q u ite  o b v io u s ly  in c lu d e  in  s o m e  w a y  a ll t e r r e s tr ia l b o d ie s , m ix e d  b o d ie s  a s  

w e ll a s  e le m e n ts . A n d  s o , s in c e  " it  b e lo n g s  to  th e  w o r k  o f  c r e a t io n  to  p r o d u c e  

th e  s u b s ta n c e  o f th e  e le m e n ts ,"  o n e  c a n  c o n c lu d e  th a t a ll m ix e d  b o d ie s  w e r e  

in  s o m e  w a y ( i .e . , a s  in  th e ir p r e -e x is t in g  m a tte r , a n d  in  th e ir  p a r t ia l a g e n t  

c a u s e ) th e r e  in  th e  s u b s ta n c e  o f  th e  fo u r  e le m e n ts , w h e n  th e se  e le m e n ts  f ir s t 

b e g a n  to  e x is t . W ith  h e a v e n  a n d  th e  fo u r  e le m e n ts , e f fe c ts o f th e o p u s  

c r e a tio n is , a lr e a d y  in  e x is te n c e  o n  th e  f ir s t d a y , th e  o p u s d is t in c t io n is w a s  

b e g u n , a n d  o n  th a t s a m e  f ir s t  d a y ;  c o n t in u in g  o n  th e  s e c o n d  a n d  th ir d  d a y s , 

fo l lo w e d  b y  th e  o p u s  o m a tu s  o n  d a y s  fo u r  th r o u g h  s ix .

_ _ th e  w o r k  o f  d is t in c t io n  a n d  o f  a d o r n m e n t p r o c e e d s  a c c o r d in g  
to  c e r ta in  c h a n g e s  in  c r e a tu r e s , a n d  th e se  c h a n g e s  a r e  measured 
by time. B u t th e  w o r k  o f  c r e a t io n  c o n s is ts  in  a  d iv in e  a c t io n ,  
a n d  in  th a t a lo n e , a n d  th is a c t io n  p r o d u c e s th e  s u b s ta n c e  o f  
th in g s  in an instant... (a b o v e ,  p . 2 2 4 )

T h e  fo u r  e le m e n ts  a n d  th e  h e a v e n ly  b o d ie s , p r o d u c ts o f th e  o p u s  

c r e a t io n is , w e r e  c r e a te d  b y  G o d  o n  th e  f ir s t  d a y  o u t  o f  a b s o lu te  n o th in g n e ss , 

a n d  in  a n  in s ta n t . B u t th e  th in g s  m a d e  b y  G o d  a s  p r o d u c ts  o f th e  o p u s  

d is t in c t io n is a n d  th e  o p u s  o m a tu s , w e r e  m a d e  b y  H im  b y  m e a n s  o f  c e r ta in  

s o r ts o f c h a n g e s o u t o f a lr e a d y e x is t in g  m a te r ia ls (b a s ic a lly th e fo u r  

e le m e n ts ) , a n d  s o  w e r e  p r o d u c e d  o v e r  a  p e r io d  o f  t im e , n a m e ly  th a t  o f  th e  

s ix  d a y s .
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. . .  G o d  c r e a te d  a ll th in g s  a ll to g e th e r  [ i.e . , a t  th e  s a m e  t im e ] , a s  
r e g a r d s  th e ir  s u b s ta n c e ,  b u t  th e ir  s u b s ta n c e  in  a  w a y  n o t  y e t  fu l ly  
fo r m e d . A s  r e g a r d s th e ir  b e in g  m o r e  fu l ly  fo r m e d , h o w e v e r , 
w h ic h  c a m e  a b o u t b y  d is t in c t io n  a n d  a d o r n m e n t , th is  d id  n o t  
ta k e p la c e a ll to g e th e r [ i .e . , n o t  a t  th e  s a m e  t im e ] . . . (a b o v e , 

p .  2 2 5 )

T h e  s u b s ta n c e  o f  a ll th in g s  (a n d  n o t o n ly  o f  th e  h e a v e n ly  b o d ie s  a n d  

th e fo u r e le m e n ts ) w a s c r e a te d a ll to g e th e r , th o u g h in  s o m e w a y - -  

q u o d a m m o d o —  n o t  y e t  fu l ly  fo r m e d . T h e  s u b s ta n c e s  o f  th e  h e a v e n ly  b o d ie s  

a n d  o f  th e  fo u r  e le m e n ts  w e r e  th e r e  a s  a c tu a lly  e x is t in g , b u t  n o t y e t  w ith  a ll 

th e ir p o w e r s ; w h e r e a s th e  s u b s ta n c e s o f a ll o th e r  th in g s w e r e  th e r e  o n ly  

p o te n t i  a l  i t e r , i .e . , o n ly  in  th e p o w e r  o f th e  h e a v e n ly  b o d ie s a n d  o f th e  

e le m e n ts to  p r o d u c e  th e m  o v e r  t im e .

. . . n o th in g  w h ic h  w a s  m a d e  b y  G o d  a f te r w a r d s [ i .e . , a f te r  th e  
s e v e n th  d a y ] is  to ta lly  n e w ;  in d e e d  a ll s u c h  th in g s  h a d  p r e c e d e d  
in  s o m e  w a y  in  th e  w o r k s  o f  th e  s ix  d a y s . S o m e  o f  th e m  h a d  p r e*  
e x is te d  m a te r ia lly , a s  th e  w o m a n  h a d  in  th e  r ib  o f  A d a m  o u t o f  
w h ic h  G o d  fo r m e d  h e r . O th e r s  p r e -e x is te d  in  th e  w o r k s  o f  th e  
s ix  d a y s  not only m a te r ia l ly ,  but also c a u sa l ly , a s  th e  in d iv id u a ls  
w h ic h  a r e n o w  b e in g  g e n e r a te d ; th e y  w e r e  th e r e  c a u s a l ly  in  th e  
f ir s t in d iv id u a ls o f  th e ir  s p e c ie s . A n d  n e w  s p e c ie s  to o , i f  a n y  
a p p e a r e d , p r e -e x is te d  in  c e r ta in  a c t iv e  p r in c ip le s , ju s t a s th e  
a n im a ls g e n e r a te d  f r o m  p u tr e fa c t io n  a r e p r o d u c e d  f r o m  th e  
p o w e r s  o f  th e  s ta r s  a n d  o f  th e  e le m e n ts ,  which (powers) they hail 
received in the beginning... (a b o v e , p . 2 2 0 )

N o n e  o f  th e  th in g s  m a d e  b y  G o d  a f te r  th e  s e v e n th  d a y  is  to ta l ly  n e w , 

p o in t s  o u t  A q u in a s . S o m e  o f  th e s e  th in g s  p r e -e x is te d  m a te r ia l ly  in  th e  w o r k s  

o f th e  s ix  d a y s ; fo r e x a m p le , o b s e r v e s A q u in a s , th e w o m a n  w h o m  G o d  

fo r m e d  o u t  o f  th e  r ib  o f  A d a m , w h o m  H e  h a d  m a d e  e a r l ie r  o u t  o f  th e  s lim e  o f  

th e  e a r th . A q u in a s  c o u ld  h a v e  a d d e d  th a t a ll th in g s  w h ic h  c a m e  to  b e  (a n d  

c o n t in u e  to  c o m e  to  b e ) a f te r  th e  s e v e n th  d a y , p r e -e x is te d  m a te r ia l ly  in  th e  

fo u r  e le m e n ts , a n d  in  c e r ta in  a p p r o p r ia te  m ix e d  b o d ie s  p r o d u c e d  o u t o f th e  
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fo u r e le m e n ts d u r in g  th e w o r k  o f th e s ix  d a y s . C e r ta in  o th e r th in g s ,  

c o n t in u e s  A q u in a s , p r e -e x is te d  in  th e  w o r k s  o f  th e  s ix  d a y s  c a u s a l ly , i .e . , in  

th e  p o w e r  o f  th e ir  a g e n t  c a u se s  to  p r o d u c e  th e m , a s  w e ll a s  m a te r ia lly . F o r  

e x a m p le , a ll th e  in d iv id u a ls  w h ic h  a r e  b e in g  g e n e r a te d  a t th e  p r e s e n t t im e , 

w e r e  th e r e  in  th e  f ir s t in d iv id u a ls  o f th e ir  s p e c ie s - - th e r e , n o t o n ly  a s  in  

th e ir  m a tte r , b u t  a ls o  a s  in  th e  p r o d u c t iv e  p o w e r  o f  th e ir  a g e n t  c a u s e s . A n d  i f  

a n y  n e w  s p e c ie s  c a m e  in to  e x is te n c e  s in c e  th e  s e v e n th  d a y , c o n t in u e s  A q u in a s  

( th is r e fe r e n c e  to  n e w  s p e c ie s  is  q u ite  in te r e s t in g , a n d  in  a  w a y  s u r p r is in g ) , 

th e s e  to o  w e r e  th e r e  in  th e  w o r k s  o f th e  s ix  d a y s , in  c e r ta in  a c t iv e  (a g e n t)  

c a u s e s , a s  w e ll a s  in  th e  m a tte r  o f  th e  fo u r  e le m e n ts  a n d  o f  c e r ta in  a p p r o p r ia te  

m ix e d  b o d ie s . S im ila r ly , a d d s A q u in a s , a ll a n im a ls g e n e r a te d f r o m  

p u tr e fa c t io n  ( lik e  m a g g o ts , th e  le g le s s  la r v a e  o f  th e  h o u s e f ly ) a n d  e v e n  n e w  

( in te r e s t in g  a n d  s u r p r is in g )  s p e c ie s  o f  a n im a ls  s o  g e n e r a te d , i f  a n y  c a m e  to  b e , 

c a m e to  b e f r o m  th e  p o w e r s o f th e  s ta r s (a c t iv e  p o w e r s ) a n d  o f th e  fo u r  

e le m e n ts  (a c t iv e  a n d  m a te r ia l p o w e r s ) , w h ic h  (p o w e r s ) th e y  ( th e  s ta r s  a n d  th e  

e le m e n ts ) h a d  r e c e iv e d  f r o m  G o d  in  th e  v e r y  b e g in n in g —  in  p r im a  r e r u m  

in s t i tu t io n e . I n d e e d , o n e  c a n  a d d , th e  s a m e  c a n  b e  s a id  a b o u t  a ll n e w  s p e c ie s , 

w h e th e r  o f  a n im a ls o r  o f  p la n ts . M o r e o v e r , e v e r y  n e w  l iv in g  th in g , in  a n y  

s e n s e  o f  " n e w ,"  w h e th e r  i t  b e  s im p ly  a  n e w  in d iv id u a l (o f  a  s p e c ie s  a lr e a d y  in  

e x is te n c e  a s  a  r e s u lt  o f  th e  w o r k  o f  th e  s ix  d a y s )  o r  e v e n  a  n e w  s p e c ie s ,  c a m e  to  

b e  f r o m  th e  p o w e r s  (a c t iv e ) o f  th e  h e a v e n ly  b o d ie s  a n d  o f  th e  fo u r  e le m e n ts  

(a c t iv e  a n d  m a te r ia l) . A n d  n o t  o n ly  l iv in g  th in g s , o n e  c a n  a d d  fu r th e r , b u t  

n o n - l iv in g  th in g s  a s  w e ll . T h a t is , e v e n  a ll n e w  e le m e n ts , i f  a n y  c a m e  to  b e , 

a n d  a ll n e w  m ix e d  b o d ie s  a s  w e ll, c a m e  to  b e  o u t o f  th e  o r ig in a l e le m e n ts , 

in a s m u c h  a s  th e y  ( th e  o r ig in a l e le m e n ts ) h a d  r e c e iv e d  f r o m  G o d —  in  p r im a  

r e r u m  in s t i tu t io n e —  a  n a tu r e  s u c h  th a t th e y  w e r e  to  p r o v id e  th e  m a te r ia ls ,  

a s w e ll a s th e  a g e n t p o w e r s , w h ic h  a r e  r e q u ir e d  ( in  c o n ju n c t io n  w ith  th e  

a g e n t p o w e r s o f th e h e a v e n ly b o d ie s ) fo r th e o r d e r ly , d e v e lo p m e n ta l ,  

u n fo ld in g , e v o lv in g  p r o d u c tio n  o f  a ll o th e r  p h y s ic a l th in g s , in  th e  w h o le  o f  

th e  p h y s ic a l u n iv e r s e , o u t  to  th e  fu r th e s t  r e a c h e s  o f  s p a c e .
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T h u s — f r o m  w h a t  A q u in a s  s a y s , b o th  im p lic it ly  a n d  e x p lic it ly , a b o u t  

th e  c r e a t io n , d is t in c t io n , a n d  a d o r n m e n t  o f  th e  f ir s t  s ix  d a y s - i t is  q u ite  

c le a r  th a t  in  th e  b e g in n in g  in s ta n t  o f  th e  e x is te n c e  o f  th e  p h y s ic a l u n iv e r s e , a ll 

b o d ily  th in g s  w e r e  th e r e  in  s o m e  w a y , a n d  a ll to g e th e r , in  a  p a r t ic le  o f  m a tte r  

s o  s m a ll th a t  i t  c o u ld  n o t  p o s s ib ly  h a v e  b e e n  a n y  s m a lle r . T h e  f ir s t th r e e , i .e . , 

h e a v e n  a n d  w a te r  a n d  e a r th ,7 4  w e r e  th e r e  in  o n e  w a y  ~  i .e . , th e y  w e r e  th e r e  

a s  a c tu a lly  e x is t in g  s u b s ta n c e s , b u t  fa r  f r o m  fu lly  fo r m e d ; a n d  th e  l ig h t o f  th e  

s u n  w a s  th e r e , a n d  o f  o th e r  h e a v e n ly  b o d ie s  a s  w e ll,7 5  c o m in g  to  b e  la te r  o n  

d u r in g  th e  w o r k  o f  th e  f ir s t  d a y , b u t  s t il l to  a c q u ir e , o n  a  la te r  d a y ( i .e . , o n  th e  

fo u r th  d a y ) , th e ir s p e c ia l p o w e r s fo r p r o d u c in g  p a r tic u la r  e f fe c t s . T h e  

f ir m a m e n t , to o , w a s  th e r e , a n d  th e  w a te r s  w h ic h  c a m e  to  b e  b o th  a b o v e  i t a n d  

b e lo w  i t ( c o m in g  to  b e  a s  th e  w o r k  o f  th e  s e c o n d  d a y ) , b u t  in  a n o th e r  w a y -  

i .e . , a s  in  th e ir  a g e n t  a n d  m a te r ia l  c a u s e s . A n d  in  th a t s a m e  w a y , th e  s e a  to o  

w a s  th e r e , a n d  th e  d r y  la n d  ( e m e r g in g  a s  th e  w o r k  o f  th e  th ir d  d a y ) ; in  th a t  

s a m e  w a y , th e  l ig h t-g iv in g  b o d ie s  (o r  a t  le a s t  th e ir  s p e c ia l p o w e r s )  w h ic h  w e r e  

to  a d o r n  h e a v e n , w e r e  th e r e 7 6  ( e m e r g in g  a s  th e  w o r k  o f  th e  fo u r th  d a y ); in  

th a t s a m e  w a y , th e  b ir d s  a n d  th e  f is h e s , w h ic h  w e r e  to  a d o r n  th e  a ir  a n d  

w a te r , w e r e  th e r e ( e m e r g in g  a s  th e  w o r k  o f  th e  f if th  d a y ) ;  in  th a t s a m e  w a y , 

th e  a n im a ls , a n d  m a n 's  b o d y  a s  w e ll , w h ic h  w e r e  to  a d o r n  th e  e a r th , w e r e  

th e r e  ( c o m in g  to  b e  a s  th e  w o r k  o f  th e  s ix th  d a y ) . A ll th e s e  th in g s  w e r e  th e r e  

-  in  th e  m a te r ia l a n d  th e  a g e n t  c a u s a l ity  o f  th e  fo u r  e le m e n ts , in  p a r t; a n d  in  

o th e r  p a r t , in  th e  a g e n t  c a u s a l ity  o f  th e  h e a v e n ly  b o d ie s . B u t th e  h u m a n  s o u l  

w a s  n o t th e r e  in  a n y  w a y  a t  a ll. M a n 's  s o u l c a m e  to  b e  in  m a n 's  b o d y  o n  th e  

s ix th  d a y , in d e e d , b u t  b y  a  d ir e c t  a n d  s p e c ia l c r e a t iv e  a c t  o f  G o d .

7 4  S e e  a b o v e , p p .  2 0 8 -2 0 9 .

7 5  S e e a b o v e , p . 2 0 9 , e s p e c ia lly  fo o tn o te  4 5 ; a ls o  p . 2 1 3 , w ith  s p e c ia l a tte n t io n  to  

fo o tn o te  4 9 .

7 6  S e e  a b o v e , p p . 2 Π -2 1 2 ,  fo r  tw o  v ie w s  o n  th e  p ro d u c tio n  o f  h e a v e n ly  b o d ie s  o th e r  th a n  

th e  s u n .
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A n d  s o , a s  a  f in a l c o m m e n t  fo r  th is  r e c a p  (b e g u n  a b o v e  o n  p . 3 0 9 ) .

J u s t a f te r  th e  in s ta n t  o f  c r e a t io n , a c c o r d in g  to  A q u in a s , th e  fo u r  e le m e n ts  ( th e  

a q u a  e t t e r r a  o f  th e  f ir s t th r e e ) 7 7  w e r e  th e r e ; a n d  th e  h e a v e n s , to o , w ith  th e ir  

l ig h t -e m itt in g  b o d ie s  ( th e  c a e lu m  o f  th e  f ir s t  th r e e ) w e r e  th e r e —  a s  a c tu a lly  

e x is t in g  s u b s ta n c e s , b u t fa r  f r o m  b e in g  fu l ly  fo r m e d , fa r  f r o m  b e in g  in  fu ll 

p o s s e s s io n  o f a ll th e ir  d is t in c t iv e  p o w e r s fo r p r o d u c in g  p a r t ic u la r e f fe c t s . 

T h e y  w e r e  b e g in n in g  to  e m e r g e , b e g in n in g  to  b e  h u r le d  o u t  o f , b a n g e d  o u t  o f , 

th e ir  fo r m e r  m o t io n le s s a n d  d im e n s io n le s s  e x is te n c e  w ith in  G o d . A n d  th e n  

in  th e  v e r y  n e x t  in s ta n t , th e y  ( th e  f ir s t  th r e e ) w e r e  ta k e n  u p  in to  a  p r o c e s s  o f  

e x p a n d in g  o u t o f th a t u n im a g in a b ly  s m a ll q u a s i-p o in t o f th e f ir s t in s ta n t  

a f te r c r e a tio n  in to a th r e e -d im e n s io n a l e x is te n c e w h ic h  w a s b e c o m in g  

u n im a g in a b ly  e v e r  m o r e  v a s t; th e y  w e r e  m o v in g  to w a r d  b e c o m in g  m o r e  a n d  

m o r e  fu l ly  fo r m e d , a n d  to w a r d  b e c o m in g  m o r e  a n d  m o r e  fu l ly  e m p o w e r e d  to  

p r o d u c e  p a r t ic u la r  e f fe c t s —  th r o u g h o u t th e  th r e e  d a y s  o f  d is t in c t io n  a n d  th e  

th r e e d a y s o f a d o r n m e n t , a n d  b e y o n d  th a t in to th e p r e s e n t t im e . T h e  

h e a v e n ly  b o d ie s  w e r e  ta k e n  u p  in to  a  p r o c e s s o f  a c q u ir in g  p a r t ic u la r  l ig h t ­

e m it t in g  p o w e r s , o f  m o v in g  a w a y  f r o m  o n e  a n o th e r , a n d  o f a c q u ir in g  th e ir  

v a r io u s  lo c a t io n s  in  r e la t io n  to  o n e  a n o th e r . A n d  th e  p la n e t E a r th  w a s  ta k e n  

u p  in to  a  p r o c e s s  o f  d e v e lo p in g  i t s  o c e a n s , a n d  i t s  c o n t in e n ts , a n d  th e  f e w  

p r im it iv e  l i f e  fo r m s  o u t o f  w h ic h  th e  m u ltip le  a n d  c o m p le x  l i f e  fo r m s  w h ic h  

a r e  n o w  in e x is te n c e e m e r g e d a n d e v o lv e d 7 8 —  T h u s A q u in a s . P e n n in g  

7 7  S e e  A b o v e , p p . 2 0 8 *2 0 9 .

7 8  It o u g h t to  b e  n o te d  th a t D a rw in , a t le a s t  in  w o rd  if n o t  in  t ru th , ta k e s  p le a s u re , a t th e  

e n d  o f h is  Origin of Species, in  th e  " g ra n d e u r,"  a s  h e  p u ts  it , o f th e  w a y  in  w h ic h  th e  

C re a to r b re a th e d  th e  s e v e ra l p o w e rs  o f  l ife  in to  a  fe w  fo rm s  o r  in to  o n e , a n d  h o w  f ro m  s o  

s im p le  a b e g in n in g  e n d le s s m o s t b e a u tifu l a n d  w o n d e r fu l fo rm s  o f l ife  h a v e  b e e n , a n d  

c o n tin u e  to  b e , e v o lv e d . - " It is  in te re s tin g  to  c o n te m p la te  a  ta n g le d  b a n k , c lo th e d  w ith  

m a n y  p la n ts  o f m a n y  k in d s , w ith  b ird s  s in g in g  o n  th e  b u s h e s , w ith  v a r io u s  in s e c ts  f litt in g  

a b o u t, a n d w ith  w o rm s  c ra w lin g th ro u g h  th e d a m p  e a rth , a n d  to  re f le c t th a t th e s e  

e la b o ra te ly  c o n s tru c te d fo rm s , s o  d if fe re n t f ro m  e a c h  o th e r , a n d  d e p e n d e n t u p o n  e a c h  o th e r  

in  s o  c o m p le x  a  m a n n e r , h a v e  a ll b e e n  p ro d u c e d  b y  la w s  a c t in g  a ro u n d  u s . T h e s e  la w s , ta k e n  

in  th e  la rg e s t  s e n s e , b e in g  G ro w th  w ith  R e p ro d u c tio n , In h e rita n c e  . .. ,  V a r ia b ility  . .. , a  

R a tio  o f In c re a s e  . . . , a  S tru g g le  fo r L ife . . . , N a tu ra l S e le c t io n  . . . , D iv e rg e n c e  o f  

C h a ra c te r . . . , E x tin c t io n  o f le s s -im p ro v e d  fo rm s . T h u s , f ro m  th e  w a r o f n a tu re , f ro m  

fa m in e  a n d  d e a th , th e  m o s t e x a lte d  o b je c t w h ic h  w e  a re  c a p a b le  o f  c o n c e iv in g , n a m e ly , th e  

p ro d u c tio n  of th e  h ig h e r  a n im a ls , d ire c tly  fo llo w s . T h e re  is  g ra n d e u r  in  th is  v ie w  o f  l ife ,
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d e ta i ls r e m a r k a b ly in  a c c o r d  w ith  N a h m a n id e s . D e ta ils w h ic h  p r o v id e  a  

s tr ik in g  c o m p le m e n t to , a  s tr ik in g  f il lin g  o u t o f , N a h m a n id e s*  s im p le  a n d  

u n d e ta i le d  a c c o u n t . C o n s id e r a b ly  m o r e  th a n  ju s t  n o t  in c o m p a t ib le  w ith  th a t 

a c c o u n t . C o n s id e r a b ly  m o r e  th a n  s im p ly  c o m p a t ib le  w ith  i t . I n d e e d , d e ta i ls  

w h ic h  f i ll o u t N a h m a n id e s*  a c c o u n t a s th o u g h  N a h m a n id e s h im s e lf h a d  

w r it te n  th e m .

w ith  its  s e v e ra l p o w e rs , h a v in g  b e e n  o rig in a lly  b re a th e d  b y  th e  C re a to r  in to  a  fe w  fo rm s  

o r in to  o n e ; a n d  th a t , w h ils t th is  p la n e t h a s  g o n e  c y c lin g  o n  a c c o rd in g  to  th e  f ix e d  la w  o t 

g ra v ity , f ro m  s o  s im p le  a  b e g in n in g  e n d le s s  fo rm s  m o s t  b e a u tifu l a n d  m o s t  w o n d e r fu l h a v e  

b e e n , a n d  a re  b e in g  e v o lv e d ." (D a rw in , C h a r le s , The Origin of Species (A b rid g e d  a n d  

In tro d u c e d  b y  P h ilip  A p p le m a n ), N e w  Y o rk : W .W . N o rto n  a n d  C o m p a n y , 1 9 7 5 ; p . 1 2 3 ) .
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d e fin it io n  o f , 2 6 7  
g lu o n ,

a s  t r a n s m itte r  o f  th e  s tr o n g  
n u c le a r  fo r c e ,  2 6 4 ,2 6 5  

g r a v ita t io n a l  fo r c e ,  2 6 6
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d e f in it io n  o f , 2 6 7  

m a g n e t ic  fo r c e , 
d e f in it io n  o f , 2 6 8  

o r ig in  o f  fo r c e s  in  s u b a to m ic  p a r t id e s , 
2 8 1 -2 8 3

p h o to n , a s  t r a n s m it te r  o f  e le c tr o ­

m a g n e t ic  fo r c e , 2 6 4 -2 6 5

s tr o n g  n u c le a r  fo r c e , 2 6 4 ,2 6 5  
d e f in it io n  o f ,  2 6 8

w e a k  n u c le a r  fo r c e , 2 6 6

d e f in it io n  o f , 2 6 8

F o r m , 1 0 ,1 7 ,1 8

a c tu a lity  o f  m a tte r , 7  
a s  o n e  o f  th e  th r e e  p r in d p le s  o f  

n a tu r e , 2 ,3 4 -3 6 ,  3 9 -4 1

a s  per se p r in d p le , 1 5 -1 9 ,2 1 -2 3  
a c c id e n ta l fo r m , 6 -8 ,1 0 -1 1 ,1 1 4 ,1 1 5  
h o w  a c c id e n ta l  fo r m  d if fe r s  f r o m  

s u b s ta n t ia l  fo r m , 2 3 1

a r t if ic ia l fo r m s  a s  a c c id e n ta l fo r m s , 
1 0 -1 1

d is t in g u is h e d  f r o m  m a tte r  a n d  
p r iv a t io n ,  2 3 -2 5

p r io r ity  a n d  p o s te r io r ity  o f , 6 5  
s a m e n e s s  a n d  d if fe r e n c e  o f , 9 0 ,9 1  
s e n s ib le  fo r m , 1 4 9 -1 5 1

s u b s ta n t ia l fo r m , 6 -8 ,5 4 ,5 5 ,1 0 5 -1 2 6 ,  
1 2 9 -1 3 3 ,1 3 6 ,1 6 3 ,1 6 6 ,1 6 7  
a s  s o u r c e  o f  a c tu a l  e x is te n c e  a n d  

k n o w a b ili ty ,  2 8

a c c o u n t  o f  w h a t  a  s u b s ta n t ia l  fo r m  
is , 2 2 8 -2 3 1

i t s  e d u c t io n  f r o m  m a tte r ,  2 2 8 ,2 3 1 -  
2 4 1

g r a d e s  o f , 1 6 4 ,1 6 5

h o w  i t  d if fe r s  f r o m  a c c id e n ta l 
fo r m , 2 3 1

h o w  i t  d if f e r s  f r o m  e s se n c e ,  2 2 9  
in c o r r u p tib il i ty  a n d  in g e n e r a b il ity

o f , 2 9 ,3 0

in  r e la t io n  to  th r e e  d im e n s io n a lity  
a n d  th e  " s m a ll"  B ig  B a n g , 1 6 6 , 
2 2 4 ,2 5 3 ,2 8 3

G e n e r a t io n .

See C h a n g e

T h e  h e a v e n s  a n d  th e  h e a v e n ly  b o d ie s , 
c a u sa l ity  o f , 2 0 5 -2 1 9 ,2 2 3  
c ir c u la r  m o t io n  o f , 2 0 3  
c la s s if ic a t io n  o f  th e  h e a v e n s , 1 9 9  
in c o r r u p t ib il ity  a n d  in g e n e r a b ili ty  o f , 

1 8 5 , 2 0 0 -2 0 5  
m a tte r  o f ,  2 0 0  
n a tu r e  o f , 1 9 9 -2 0 5  
th r e e  b a s ic  c h a r a c te r is t ic s  o f , 2 0 2 ,2 0 3

I n c o r r u p t ib il ity  a n d  in g e n e r a b il ity , 
o f  th e  h e a v e n s  a n d  th e  h e a v e n ly  

b o d ie s , 1 8 5 , 2 0 0 -2 0 5

o f  p r im e  m a tte r  a n d  s u b s ta n t ia l fo r m , 
2 9 ,3 0

I n d iv is ib il ity , 
in  fo r m , 4 7 ,4 8 ,5 0  
in  k in d , 1 0 3 ,1 0 4 -1 0 6  
in  q u a n tity ,  3 0 , 3 1 ,4 7 ,4 8 ,5 2  
in  s p e c ie s ,  4 7 ,4 8 ,5 1 ,5 3  
in to  p a r ts ,  5 3  
o f  e le m e n ts , 5 3 ,5 4

I n g r e d ie n t ,  
a c tu a l  in g r e d ie n t  o f  th e  e s s e n c e , 1 3 3  
m a tte r  a n d  fo r m  a s  in g r e d ie n ts , 1 7  
o f  th e  e s se n c e ,  4 2 ,9 9 ,1 3 1 ,1 3 2  
v ir tu a l in g r e d ie n t  o f  th e  e s se n c e ,  1 3 3

I n s tr u m e n t,  
c o n jo in e d  in s tr u m e n t , 1 4 2 ,1 4 3  
s e p a r a te d  in s tr u m e n t , 1 4 2

M a c r o -p r o p e r t ie s , 2 9 4 -2 9 7  
M a n ,

d e f in it io n  o f , 1 5 3

M a s s ,

d e fin it io n  o f , 2 6 2  
g r a v ita t io n a l m a s s , 

d e f in it io n  o f , 2 6 3  
in e r t ia l m a s s , 

d e f in it io n  o f ,  2 6 3  
r e la t iv is t ic  m a s s , 

d e f in it io n  o f ,  2 6 3  
r e s t  m a s s ,

d e fin it io n  o f , 2 6 3  
M a tte r , 1 0 ,1 7 ,1 9 ,1 0 8 -1 1 0 , 
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a s  c o n c o m ita n t  to  p r iv a t io n , 1 8  
a s  o n e  o f  th e  th r e e  p r in c ip le s  o f  

n a tu r e , 2 ,3 4 -3 6 ,3 9 -4 1

a s  per se p r in c ip le , 1 5 -1 9 ,2 1 -2 3  
d e s ig n a te d  m a tte r ,  9 1  
d is p o s it io n  o f  m a tte r , 1 0 9 ,1 1 0  
d is t in g u is h e d  f r o m  fo r m  a n d  

p r iv a t io n ,  2 3 -2 5

e d u c t io n  o f  s u b s ta n tia l fo r m s  f r o m , 
2 2 8 ,2 3 1 -2 4 1

i t s  r o le  in  s u b s ta n tia l c h a n g e ,  2 2 9  
m a tte r  in  w h ic h , 3 -5  
m a tte r  o u t  o f  w h ic h ,  3 -5  
o f  th e  h e a v e n s  a n d  h e a v e n ly  b o d ie s , 

2 0 0

p o te n tia l ity  fo r  fo r m , 7

p r im e  m a tte r , 3 -6 ,5 4 ,1 2 9 -1 3 3 ,1 3 6 , 
1 6 6 ,1 6 7

a s  n o t  h a v in g  e x is te n c e  per se, 
3 1 -3 3

a s  u n k n o w a b le  p e r  s e , 2 7  
in c o r r u p tib il i ty  a n d  
in g e n e r a b il ity  o f ,  2 9 -3  
n u m e r ic a l o n e n e s s  o f , 3 0 ,3 1  
r e c e p tiv ity  o f , 1 6 0  
r e la te d  to  th e  n e u tr in o ,  2 8 4 -2 8 6  
r e la te d  to  th e  r is h o n ,  2 8 6 -2 8 8  
s im p ly  p r im e  m a tte r  d is t in g u is h e d  

f r o m  r e la t iv e ly  p r im e  m a tte r , 
2 5 -2 9

p r io r ity  a n d  p o s te r io r ity  o f , 6 5  
r o le  o f , in  g e n e r a t io n ,  8  
s a m e n e s s  a n d  d if fe r e n c e  o f , 9 0 ,9 1  

M e a n  q u a lity .

See Q u a lity  
M ic r o -p r o p e r t ie s ,  2 9 4 -2 9 7  
M ix in g , 1 6 8

a s  o p p o s e d  to  s im p le  a g g r e g a t io n  
a n d  c o m p o s it io n  in  a  g iv e n  o r d e r , 
1 6 8

d is t in c t io n  b e tw e e n  " m ix is "  a n d  
" s y n th e s is "  in  A r is to t le , 2 6 9 , 2 7 0  

m ix a b ili ty ,  2 7 3 -2 7 8  
m ix in g  a c c o r d in g  to  s e n se ,  1 0 8 -1 1 5 , 

1 2 0

r e la te d  to  m ic r o -p r o p e r t ie s  a n d  m a c r o ­

p r o p e r t ie s ,  2 9 7

t r u e  m ix in g , 1 0 8 -1 1 5 ,1 2 0 ,1 2 1  
p r o to n  a s  a  t r u e  m ix in g  o f  q u a r k s , 2 4 7

w h a t  is  a  " m ix is " ? , 2 6 9 -2 7

M o v e d  m o v e r s ,  8 7

" N a tu r e ,"

m e a n in g  o f , in  th e  t it le ,  De Principiis 
Naturae, 1 2 -1 4

N e c e s s ity , 
n e c e s s ity  o f  d e a th , 6 6 ,6 9 -7 1  
a b s o lu te , 6 6 -6 9 ,7 1  
c o n d it io n a l , 6 6 -6 8  
f r o m  th e  a g e n t , 6 7 , 6 8  
f r o m  th e  e n d , 6 6 -6 8  
f r o m  th e  fo r m , 6 8  
f r o m  m a tte r , 6 6 -6 8

O r g a n e d  ("organicum"), 1 4 4 ,1 4 5

P a r t , 
a c c id e n ta l p a r t , 1 3 4 -1 3 6  
e s s e n t ia l p a r t , 1 3 4 -1 3 6  
q u a n t ita t iv e  p a r t, 5 2 ,5 3 , 1 1 1

P a r t ic le , 
a to m o s ,  a - to m  (D e m o c r it e a n  a to m ), 2 5 5  
e le c tr o n , 

d e f in it io n  o f , 2 6 1  
g e n e r a l  d e s c r ip t io n  o f , 2 5 5  

fo r c e  t r a n s m itt in g  p a r tic le , 2 5 5 ,2 5 6  
g lu o n , 

d e f in it io n  o f , 2 6 5  
g e n e r a l d e s c r ip t io n  o f , 2 5 5  

g r a v ito n , 
d e f in it io n  o f ,  2 6 6  
g e n e r a l d e sc r ip t io n  o f ,  2 5 5  

le p to n , 
g e n u s  o f ,  2 5 4  
s p e c if ic  d if f e r e n c e  o f , 2 5 4  

m a tte r  p a r t ic le , 2 5 5 ,2 5 6  
n e u tr in o ,

g e n e r a l d e s c r ip t io n  o f ,  2 5 5  
r e la te d  to  p r im e  m a tte r , 2 8 4 -2 8 6

3 2 3



p h o to n ,

d e fin it io n  o f , 2 6 5

g e n e r a l  d e s c r ip t io n  o f , 2 5 5  
p r o to n ,

a s  a  m ix e d  b o d y , 2 4 7 ,2 7 5 ,2 7 6  
q u a r k ,

a s  a g e n t  a n d  m a te r ia l c a u s e ,  2 5 0 -  
2 5 2

a s  e le m e n t,  2 5 0 -2 5 2  
d im e n s io n s  o f ,  2 5 6 -2 6 9  
d is p o s it io n a l  p r e s e n c e  o f , 2 5 0 -2 5 2  
g e n e r a l  d e s c r ip t io n  o f , 2 5 5  
g e n u s  o f ,  2 5 4  
in s tr u m e n ta l  p r e s e n c e  o f , 2 5 0 -2 5 2  
r e tr ie v a b le  p r e s e n c e  o f , 2 5 0 -2 5 2  
s p e c if ic  d if f e r e n c e  o f , 2 5 4  
v ir tu a l p r e s e n c e  o f , in  a  p r o to n , 

2 4 6 , 2 4 7 ,2 5 0 -2 5 2 ,2 7 5 ,2 7 6

d -q u a r k , 
d e f in it io n  o f , 2 6 0

u -q u a r k , 
d e f in it io n  o f , 2 6 0  

r e a c t io n  p a r t ic le , 2 5 5 ,2 5 6  
r is h o n ,  r e la te d  to  p r im e  m a tte r , 2 8 6 -  

2 8 8

W*  p a r t ic le , 
d e f in it io n  o f , 2 6 6  
g e n e r a l d e s c r ip t io n  o f ,  2 5 5

W ’ p a r t ic le , 
d e f in it io n  o f , 2 6 6  
g e n e r a l d e s c r ip t io n  o f , 2 5 5

Z ° p a r t ic le , 
d e f in it io n  o f , 2 6 6  
g e n e r a l  d e s c r ip t io n  o f , 2 5 5  

P a s s iv e  q u a lity .

See Q u a lity  
Per accidens r e d u c e d  to  per se, 3 9 -4 3  
Perse e x is te n c e ,3 1 -3 3  
P o te n t ia l ity , 1 7 ,2 0 , 6 3 , 6 4  

p o te n t ia l  e x is te n c e ,  1 -5 ,7 ,3 1 -3 3  
p r io r ity  a n d  p o s te r io r ity  o f , 6 5  
p u r e  p o te n c y , 5 5

P o w e r , 1 2 2

a c t iv e  p o w e r ,  5 5

P r e d ic a t io n ,

a n a lo g ic a l ,  9 1 -9 4

e q u iv o c a l , 9 2 ,9 3  
o f  u n iv e r s a ls , 7 9 ,8 0  
u n iv o c a l ,  9 2 , 9 3

P r e s e n c e , 
d is p o s it io n a l p r e s e n c e , 1 4 0 ,2 5 0 -2 5 2  
in s tr u m e n ta l p r e s e n c e , 1 4 0 ,1 4 1 ,2 5 0 -  

2 5 2

r e tr ie v a b le  p r e s e n c e ,  2 5 0 -2 5 2  
v ir tu a l  p r e s e n c e , 1 3 3 ,2 4 6 ,2 4 7 ,2 5 0 -  

2 5 2 , 2 7 5 ,2 7 6

P r im e  m a tte r .

See M a tte r

P r in c ip le , 5 6 , 9 9  
d is t in g u is h e d  f r o m  c a u s e , 3 9 -4 1 ,  4 3 -4 6  
p r in c ip le s  o f  n a tu r e :  m a tte r , fo r m  a n d  

p r iv a t io n , 2 ,3 4 -3 6 ,3 9 -4 1

P r io r ity  a n d  p o s te r io r ity , 
in  c o m p le te n e s s ,  6 3 -6 5  
in  e x is te n c e , 6 4  
in  g e n e r a t io n ,  6 3 -6 5  
in  p e r fe c t io n , 6 3 -6 5  
in  s u b s ta n c e ,  6 3 -6 5  
in  t im e ,  6 3 -6 5  
o f  a c tu a lity ,  6 5  
o f  c a u s e  a n d  e f fe c t , 6 3 -6 7 , 7 5 -7 9

P r iv a tio n ,

a s  c o n c o m ita n t  to  m a tte r , 1 8  
a s  o n e  o f  th e  th r e e  p r in c ip le s  o f  

n a tu r e , 2 ,1 0 ,  3 4 -3 6 ,3 9 -4 1 , 9 9

a s  per accidens p r in c ip le , 1 5 -1 9 ,2 1 -2 3  
a s  p r in c ip le  o f  g e n e r a t io n ,  8 ,1 5 -2 3  
d is t in g u is h e d  f r o m  fo r m  a n d  m a tte r ,

2 3 -2 5

P r o p e r ty , 
m a c r o -p r o p e r t ie s , 2 9 4 -2 9 7  
m ic r o -p r o p e r t ie s ,  2 9 4 -2 9 7

P r o to n , 
a s  a  m ix e d  b o d y , 2 4 7 ,2 7 5 , 2 7 6

Q u a lity ,

a c t iv e  q u a lity , 1 0 5 ,1 0 6 ,1 0 8 ,1 1 2 ,1 2 1 ,  
1 2 3

o f  a  m ix e d  b o d y , 1 2 2  
o f  a  s im p le  b o d y , 1 2 2  
o f  a n  e le m e n t , 1 2 3 -1 2 5  
p a s s iv e  q u a lity , 1 0 5 , 1 0 6 , 1 0 8 ,1 1 2 , 1 2 1 , 

1 2 3
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m e a n  q u a lity , 1 0 5 ,1 0 7 ,1 0 8 ,1 1 2 , 
1 2 1 ,1 2 3 ,1 2 5 ,1 2 6  
o f  q u a r k s  in  a  p r o to n , 2 4 7

Q u a n t ity , 1 0 8 ,1 0 9

q u a n tita t iv e  d iv is ib i l ity  a n d  in d iv is ­

ib il i ty , 3 0 ,  3 1 , 4 7 ,  4 8 , 5 2 -5 4  
q u a n t ita t iv e  p a r t ,  5 2 ,5 3 , 1 1 1

S p a c e , 
o r ig in  o f ,  3 0 8  

S p in , 
d e fin it io n  o f , 2 6 5  

S u b je c t ,  3 -5  
S u b sta n tia l e x is te n c e , 1 -5  
S u b s ta n t ia l  fo r m . 

See F o r m

R a d iu s ,

d e f in it io n  o f , 2 6 2

R ish o n , 2 8 6 -2 8 8

S a m e n e s s ,

a n a lo g ic a l , 9 0 , 9 1 ,9 3 , 9 4 -9 9  
in  g e n u s ,  9 0 , 9 1 , 9 7 -9 9  
in  n u m b e r ,  9 0 ,9 1 ,9 7 -9 9  
in  s p e c ie s ,  9 0 ,9 1 ,9 7 -9 9

" S m a ll”  B ig  B a n g ,

in  r e la t io n  to  s u b s ta n t ia l fo r m  a n d  
th r e e -d im e n s io n a lity ,  1 6 6 ,  2 2 4 , 
2 5 3 , 2 8 3

S o u l, 6 1 , 1 4 4 ,1 6 4

a s  s e lf -m o v in g , 1 4 7  
d e fin it io n  o f , 1 4 5  
in te lle c tu a l s o u l  d is t in g u is h e d  

f r o m  s e n s it iv e  a n d  v e g e ta b le  
s o u ls ,  a s  r e q u ir in g  m o r e  th a n  th e  
r e c e p t iv e  a n d  a g e n t  c a u se s  o f  th e  
p h y s ic a l w o r ld  fo r  i t s  p r o d u c t io n ,  
2 3 6 -2 3 8

p r o d u c t io n  o f , 2 3 6 , 2 3 7  
r a t io n a l  s o u l, 1 4 6 ,1 4 7  
s e n s it iv e  s o u l , 1 4 6 -1 5 1  
v e g e ta b le  s o u l , 1 4 7 ,1 4 8 ,1 5 1

Terminus a quo (o f  a  c h a n g e ) , 1 1 ,1 6 -1 8 , 
2 0 ,2 2 ,  2 5 ,2 8 , 5 8

Terminus ad quern (o f  a  c h a n g e ) , 1 1 ,1 6 , 
1 7 ,2 0 ,2 2 ,2 5 ,3 4 -3 6 ,5 4 ,5 5 ,5 8

T im e ,  8 6 ,8 7 ,3 1 0

in  th e  c r e a t io n  o f  th in g s , 2 2 4 , 2 2 5

o r ig in  o f ,  3 0 8

p a r t  o f  th e  w o r k  o f  c r e a t io n , 1 9 8  
T r e e  o f  P o r p h y r y ,  8 1

U n m o v e d  M o v e r ,  8 7

W a te r ,

a c c o u n t  o f  th e  e s se n c e  o f , 1 7 1 -1 8 3

W e ig h t,

d e f in it io n  o f , 2 6 2

W o r k  o f  a d o r n m e n t  (opus ornatus), 1 9 2 -

1 9 5 , 1 9 7 , 2 0 7 ,  2 0 8 , 2 1 3 -2 1 9 , 2 2 6 , 3 0 9 , 
3 1 0

a s  p r o d u c t iv e  o f  m ix e d  b o d ie s , 1 Q 9  
W o r k  o f  c r e a t io n  (opus creationis). 1 9 2 -

1 9 5 ,1 9 7 ,  2 0 7 -2 0 9 , 3 0 9 , 3 1 0

th e  e le m e n ts , th e  e m p y r e a n  h e a v e n , 
th e  a n g e ls ,  a n d  t im e , a s  p a r t s  o f , 1 9 9  

W o r k  o f  d is t in c tio n  (opus distinctionis), 1 9 2 -1 9 5 , 
1 9 7 , 2 0 7 -2 1 2 ,2 2 6 ,3 0 9 , 3 1 0

a s  p r o d u c tiv e  o f  m ix e d  b o d ie s , 1 9 9

3 2 5


