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GENERAL SURVEY O F  E F F E C T S  

D.J.Kuenen 

One of t h e  c h a r a c t e r i s t i c s  of mankind is summarized by t h e  word "Cul ture" .  
It  i m p l i e s  o u r  way o f  l i f e ,  o u r  soc ia l  s t r u c t u r e ,  o u r  h i s t o r y ,  t h e  way we l i v e  
and  f e e d  o u r s e l v e s  and  o u r  c o n c e p t s  of t h e  f u t u r e .  It c o n c e r n s  t h e  r e l a t i o n  we 
have w i t h  e a c h  o t h e r  and  w i t h  t h e  wor ld  a r o u n d  u s .  

H i s t o r y ,  r e l i g i o n ,  e s t h e t i c s ,  e t h i c s  and  many r e l a t e d  c o n c e p t s  a r e  commonly 
used  words a l t h o u g h  t h e i r  i n t e r p r e t a t i o n  h a s  o f t e n  v a r i e d  depending  upon t h e  
p e r i o d  and  t h e  t y p e  of c u l t u r e  we l i v e  i n .  

It is c o m p a r a t i v e l y  new t h a t  t h e  word e n v i r o n m e n t  h a s  become a household  
word. Our a t t i t u d e  toward  
t u r e  and  is a n  i s s u e  i n  o u r  d a i l y  l i f e  a n d  work. Environment  is  becoming a n  e v e r  
growing  c o n c e r n  a l l  o v e r  t h e  w o r l d .  The problems have  m a i n l y  o r i g i n a t e d  i n  t h e  
t e c h n o l o g i c a l l y  
remote r e g i o n s  of t h e  e a r t h ,  e v e n  as  fa r  a s  t h e  p o l a r  a r e a s  b o t h  i n  t h e  n o r t h  
and t h e  s o u t h .  

o u r  e n v i r o n m e n t  is now a n  e x p l i c i t  p a r t  of o u r  c u l -  

advanced  c o u n t r i e s ,  b u t  are now a c o n c e r n  r i g h t  i n t o  t h e  most 

Envi ronment  h a s  l o n g  been  a n  o b j e c t  of s t u d y  i n  b i o l o g y  and it is g r a t i f y i n g  
f o r  t h e  b i o l o g i s t s  t h a t  much of t h e  work t h a t  h a s  been  done ,  h a s  now a c q u i r e d  a 
much w i d e r  s i g n i f i c a n c e .  The i n v e s t i g a t i o n  o f  t h e  r e l a t i o n s  between organisms 
and t h e  p h y s i c a l ,  c h e m i c a l  and b i o l o g i c a l  s t r u c t u r e  i n  which t h e y  f u n c t i o n ,  
which s i n c e  a hundred  y e a r s  is c a l l e d  e c o l o g y ,  i s  now a wide s p r e a d o c c u p a t i o n .  
Not o n l y  b i o l o g i s t s ,  b u t  a l s o  many o t h e r s  b e g i n  t o  realise t h e  i m p o r t a n c e  o f  
t h i s  d i s c i p l i n e  f o r  t h e  f u t u r e  of mankind. 

I t  is  much less s p e c t a c u l a r  t h a n  as t ronomy w i t h  its b r e a t h t a k i n g  view o f  t h e  

u n i v e r s e ,  o r  t h a n  m o l e c u l a r  b i o l o g y  w i t h  i ts a s t o u n d i n g  i n s i g h t  i n t o  t h e  working  
of l i v i n g  o r g a n i s m s .  It  d o e s  n o t  r e q u i r e  e x p e n s i v e  o r  c o m p l i c a t e d  i n s t r u m e n t a -  
t i o n .  The r e s u l t s  are o b t a i n e d  m o s t l y  by many y e a r s  of p a i n s t a k i n g  and o f t e n  un- 
o b t r u s i v e  work,  which d o e s  n o t  i m p r e s s  t h e  layman. But  t h e  r e s u l t s  a r e  of t h e  
u t m o s t  i m p o r t a n c e  fo r  d e c i d i n g  how we are g o i n g  t o  s h a p e  o u r  f u t u r e .  

One o f  t h e c h a r a c t e r i s t i c s  o f  e c o l o g y  is t h a t  it r e q u i r e s  a m u l t i d i s c i p l i n a r y  
a p p r o a c h  and  t h a t  o n l y  a wide knowledge of t h e  i m p l i c a t i o n s  o f  d a t a  from o t h e r  
d i s c i p l i n e s  makes a d v a n c e s  p o s s i b l e .  The c o m p l e x i t y  of t h e  s u b j e c t  a l s o  makes 
t h e  f o r m u l a t i o n  of t h e  p r o b l e m s  more d i f f i c u l t  t h a n  i n  m o n o d i s c i p l i n a r y  re- 
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s e a r c h .  

The 20-odd p a p e r s  which h a v e  been  p r e s e n t e d  a t  t h i s  c o n f e r e n c e  show t h i s  a s -  
p e c t  c l e a r l y .  They have  been  p r e p a r e d  by s c i e n t i s t s  f rom w i d e l y  d i f f e r e n t  
f i e l d s ,  t h e y  a p p r o a c h  t h e  problem i n  d i f f e r e n t  ways and q u i t e  o f t e n  e x p l i c i t l y  
draw a t t e n t i o n  t o  t h e  n e c e s s i t y  o f  i n t e g r a t e d  s t u d i e s .  

I n  t h e  c o n t e x t  of o u r  c u l t u r a l  h e r i t a g e  it is p e r h a p s  t h e  most a s t o u n d i n g  
f a c t  t h a t  w e  have l e t  t h e  p o l l u t i o n  of t h e  a t m o s p h e r e  c o n t i n u e  t o  s u c h  a n  e x -  
t e n t  t h a t  ou r  p r o u d l y  c o n s e r v e d  monuments are f a l l i n g  t o  p i e c e s  a l l  o v e r  t h e  
wor ld .  The p a p e r s  which e x p l i c i t l y  a r e  c o n c e r n e d  w i t h  t h i s  item show t h a t  we 
now know how s e r i o u s .  is t h e  damage t o  our  b u i l d i n g s  and t o  o u r  a r c h i v e s ,  what  
t h e  c a u s e s  a r e  and  t h a t  we must  s t o p  i t .  The d e c i s i o n  t o  do so now is  o u r s .  

A l l  t h i s  damage is  d u e  t o  a d i f f e r e n t  a s p e c t  o f  o u r  c u l t u r a l  a c h i e v e m e n t s ,  
which is  t h e  s a t i s f a c t i o n  of o u r  u r g e n t  w i s h  t o  i n c r e a s e  o u r  p e r s o n a l  comfor t :  
h e a t i n g  when it is c o l d ,  c o o l n e s s  when it i s  warm, l i g h t  when it is d a r k ,  t r a n s -  
p o r t  when w e  need i t  or  j u s t  t h i n k  it is f u n  t o  t r a v e l  a r o u n d ,  and  a l l  t h e  i n -  
s t r u m e n t a t i o n  and  g a d g e t s  which make up s u c h  a n  e s s e n t i a l  p a r t  o f  o u r  d a i l y  
l i f e .  We t a k e  t h e s e  a l l  f o r  g r a n t e d  and  we d o  n o t  r e a l i s e  how t h e i r  p r o d u c t i o n  
and  u s e  r e q u i r e  e n e r g y ,  and t h a t  e n e r g y  p r o d u c t i o n  is  t h e  main s o u r c e  f o r  t h e  
a i r  p o l l u t i o n .  

\Ye a r e  s o  e a g e r  t o  m a i n t a i n  and i n c r e a s e  t h e  q u a l i t y  o f  o u r  l i v i n g  c o n d i t i o n s  
h e r e  and  now, t h a t  we are n o t  w i l l i n g ,  o r  p e r h a p s  I s h o u l d  s a y  n o t  c a p a b l e  of  
r e a l i s i n g  t h e  f a c t  t h a t  we a r e  a c h i e v i n g  r e s u l t s  t h a t  are s p l e n d i d  i n  t h e  s h o r t  
term view b u t  w i l l  be  c a t a s t r o p h i c  i n  t h e  l o n g  r u n .  Mankind, i o r  l o n g  a g e s ,  h a s  
b e e n  l i v i n g  f rom day t o  day t r y i n g  t o  s t a y  a l i v e  and keep  t h e i r  f a m i l i e s  a l i v e  
i n  a v e r y  h o s t i l e  e n v i r o n m e n t .  Even t o d a y  fo r  m i l l i o n s  t h e  f u t u r e  d o e s  n o t  go 
much f a r t h e r  t h a n  t h e  e f fo r t  fo r  t h e  n e x t  meal .  T h i s  h a s  s t r u c t u r e d  o u r  way of  
t h i n k i n g  s o  s t r o n g l y  t h a t  it t a k e s  more t h a n  one  or two g e n e r a t i o n s  t o  l e a r n  
t h a t  we must  l o o k  much f a r t h e r  ahead .  I t  is n e c e s s a r y  t o  know what  w i l l  be  t h e  

consequences in the future of the things we  are doing t o d a y .  

T h i s  is  a problem where o u r  s o c i o l o g i s t s  and  p s y c h o l o g i s t s  s h o u l d  be urged  
t o  make f u r t h e r  s t u d i e s ,  i n  t h e  hope t h a t  u n d e r s t a n d i n g  why we behave a s  we do,  
w i l l  g i v e  u s  i n d i c a t i o n s  how t o  a l t e r  our  way o f  l i v i n g .  
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We h a v e  s e e n  how bad t h e  s i t u a t i o n  is w i t h  o u r  c u l t u r a l  envi ronment .  Let u s  
now l o o k  a t  o u r  n a t u r a l  e n v i r o n m e n t .  

It  is clear t h a t  t h e  two main t o p i c s  fo r  Northern-America and Europe a r e  t h e  
l a k e s  a n d  t h e  forests.  We know, of c o u r s e ,  t h a t  t h e  problem is much w i d e r  t h a n  
t h e s e  two keywords s u g g e s t .  

The a c i d i f i c a t i o n  of o l i g o t r o p h i c  l a k e s  and streams stems main ly  from s u l p h u r  
d i o x y d e - e m i s s i o n s  from b u r n i n g  f o s s i l  f u e l s .  O f  c o u r s e  d o u b t s  have been  e x p r e s -  
s e d  w h e t h e r  t h i s  r e a l l y  was t h e  c a u s e .  The main a l t e r n a t i v e  s u g g e s t e d  h a s  been 
t h a t  too l o n g  c o n t i n u e d  c u l t i v a t i o n  or c h a n g e s  i n  t h e  u s e  o f  c e r t a i n  s o i l s ,  h a s  
been  t h e  main c a u s e  fo r  a c i d i f i c a t i o n  of n a t u r a l  w a t e r s .  It is now c l e a r  t h a t  
t h i s  is n o t  t h e  case. S u f f i c i e n t  e v i d e n c e  is a v a i l a b l e  t o  show t h e  d i r e c t  rela- 
t i o n  be tween s u l p h u r  d i o x y d e - e m i s s i o n s  and  a c i d i f i c a t i o n  o f  waterbodies. 

Although it was n o t  ment ioned  d u r i n g  t h i s  c o n f e r e n c e  I draw y o u r  a t t e n t i o n  
t o  one  p a r t i c u l a r  item i n  t h e  p r o c e s s  o f  r e s o l v i n g  t h i s  q u e s t i o n .  

H y d r o b i o l o g i s t s  have  s i n c e  l o n g  e s t a b l i s h e d  t h a t  t h e  c o m p o s i t i o n  o f  t h e  m i -  
c r o f l o r a  of l a k e s  d e p e n d s  upon t h e  amounts  of n u t r i e n t s  p r e s e n t  and  t h e  a c i d i t y  
of t h e  w a t e r .  I n  p a r t i c u l a r  t h e  Diatoms show t h i s  r e l a t i o n  q u i t e  c l e a r l y  i n  
t h e i r  s p e c i e s  c o m p o s i t i o n .  These u n i c e l l u l a r  p l a n t s  have  s k e l e t o n s  o f  s i l i c i u m -  
oxyde. When t h e y  d i e  t h e i r  s k e l e t o n s  s i n k  t o  t h e  bot tom and remain  t h e r e  i n t a c t  
fo r  a v e r y  l o n g  time. By s t u d y i n g  bot tomsamples  t h e  s e q u e n c e  o f  Diatom popula-  
t i o n s  c a n  b e  t r a c e d  o v e r  v e r y  l o n g  p e r i o d s .  I n  t h i s  way it h a s  been  e s t a b l i s h e d  
t h a t  a c i d i f i c a t i o n  d o e s  n o t  c o r r e l a t e  w i t h  c h a n g e s  i n  a g r i c u l t u r a l  p r a c t i c e  b u t  
w i t h  t h e  i n c r e a s e  of f o s s i l  f u e l  b u r n i n g .  

From a s c i e n c e  p o l i c y  p o i n t  o f  view t h i s  is more s i g n i f i c a n t  t h a n  j u s t  t h i s  
s t u d y  itself i m p l i e s .  Such s t u d i e s  c a n  o n l y  be made by s p e c i a l i s t s  i n  Diatoms.  
T h i s  s i l e n t  g r o u p  of taxonomic  b i o l o g i s t s  h a s  been  working ,  h a r d l y  n o t i c e d  by 
t h e  community and  c e r t a i n l y  n o t  r e s p e c t e d  as i m p o r t a n t  p e o p l e .  Now t h e i r  a c c u -  
mula ted  knowledge h a s  made it p o s s i b l e  t o  d e m o n s t r a t e  a n  i m p o r t a n t  f a c t .  It is 
a n  u n e x p e c t e d  a p p l i c a t i o n  of what  f o r  a l o n g  time had been  c o n s i d e r e d  a p u r e l y  
s c i e n t i f i c  i n t e r e s t .  

And t h e n  a g a i n  j u s t  i d e n t i f y i n g  Diatoms is n o t  enough.  These  s t u d i e s  must  be  
combined w i t h  t h o s e  of s p e c i a l i s t s  who may h a v e  been  working  on p o l l e n ,  or c l i -  
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m a t e ,  o r  t h e  h i s t o r y  of a g r i c u l t u r e ,  or on  r a d i o c a r b o n  d a t i n g .  Only i n t e r d i s c i -  
p l i n a r y  e x c h a n g e  of knowlegde c a n  d e e p e n  o u r  i n s i g h t  i n  what  is g o i n g  o n  around 

us .  

Once h a v i n g  e s t a b l i s h e d  t h a t  SOz is s u c h  a n  i m p o r t a n t  f a c t o r ,  t h e  q u e s t i o n  
a r i s e s :  where d o e s  it come from. The t r a n s b o u n d a r y  t r a n s p o r t  of  a i r - p o l l u t a n t s  
h a s  b e e n  e s t a b l i s h e d  as  a f ac t  and  t h e  q u a n t a t i v e  d a t a  are becoming more and  more 
p r e c i s e .  

T h i s  is a problem f o r  t h e  pol icy-makers .  We know t h a t  c e r t a i n  t h i n g s  are hap- 

p e n i n g ,  b u t  we d o  n o t  y e t  know how t o  c o p e  w i t h  t h e  s i t u a t i o n .  The M i n i s t e r  i n  
h i s  o p e n i n g  s p e e c h  fo r  t h i s  c o n f e r e n c e  drew a t t e n t i o n  t o  t h i s  p o i n t .  The d a t a  
a r e  t h e r e  w i t h  s u f f i c i e n t  a c c u r a c y  t o  b e  a b a s i s  f o r  a p o l i t i c a l  s o l u t i o n .  

T h i s  c o n f e r e n c e  h a s  a s  a n  o v e r a l l  t i t l e  " A c i d i f i c a t i o n "  and we u s e  t h e  word 
e a s i l y  a l t h o u g h  n o t  a l w a y s  a c c u r a t e l y .  T h i s  s h o u l d  n o t  o b s c u r e  t h e  f a c t  t h a t  our  
problem is n o t  j u s t  t h e  a c i d i t y  a l o n e ,  b u t  t h a t  it is  a v e r y  c o m p l i c a t e d  q u e s t i o n  
w i t h  a g r e a t  many d i f f e r e n t  a s p e c t s .  
A p a r t  from t h e  d i r e c t  r e l a t i o n  between water and air, also, the soil is an im- 
p o r t a n t  s u b j e c t  f o r  o u r  c o n s i d e r a t i o n s .  And s o i l  is  a n  e x t r e m e l y  c o m p l i c a t e d  sy-  
stem w i t h  p h y s i c a l ,  c h e m i c a l  and  b i o l o g i c a l  components  and a l l  t h e i r  p l u r i f o r m  

i n t e r r e l a t i o n s .  

So i l s  d e v e l o p  from w e a t h e r i n g  r o c k s  a n d  t h e  r o c k  t h u s  is of pr ime impor tance  
for  t h e  s o i l  which it g e n c r a t e s .  The r e a c t i o n  of t h e  s o i l  t o  a c i d i f i c a t i o n  de-  
pends  t o  a l a r g e  e x t e n t  upon t h e  c o m p o s i t i o n  o f  t h e  u n d e r l y i n g  rock .  

I n  t h e  S c a n d i n a v i a n  c o u n t r i e s  t h e  r e c e n t l y  deve loped  p o s t - g l a c i a l  s o i l s  and 
waters a r e  much more s e n s i t i v e  t o  a c i d i f i c a t i o n  t h a n  many o f  t h e  Cent ra l -Euro-  
p e a n  s o i l s ,  which are d e r i v e d  from more b a s i c  r o c k s .  As you have h e a r d ,  i n  t h e  
n o r t h e r n  p a r t  o f  Europe  it is t h e  w a t e r s  t h a t  s u f f e r  most. I n  t h e  more c e n t r a l  
p a r t  it w i l l  be  t h e  s o i l s  which f i r s t  show t h e  n e g a t i v e  e f f e c t s  o f  a c i d  d e p o s i -  
t i o n .  P a r a l l e l  s i t u a t i o n  w i l l  no d o u b t  b e  found i n  North-America.  Obvious ly  t h e  
a t t e m p t s  a t  t h e  r e s t o r a t i o n  of t h e  damage w i l l  have  t o  be d i f f e r e n t  i n  t h e  d i f -  

f e r e n t  a r e a s .  

T h e r e  is a time l a g  i n  a l l  t h e s e  p r o c e s s e s .  Not o n l y  d o e s  it t a k e  time for  
t h e  damage t o  manifest itself c l e a r l y ,  we now a l s o  know t h a t  e v e n  i f  we r e d u c e  
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t h e  amount of acia p r o d u c t s  which are e m i t t e d  i n t o  t h e  a t m o s p h e r e ,  it w i l l  n o t  
h a v e  a d i r e c t  effect  on  t h e  water and  even later 

t h i s  time l a g  it becomes t h e  more u r g e n t  t o  ac t  as  s o o n  a s  is p o s s i b l e .  
3n t h e  so i l .  Because of j u s t  

P e r c o l a t i n g  w a t e r  g e t s  i n t o  a q u i f e r s  a n d  o t h e r  underground w a t e r  b o d i e s  and 
t h u s  i n t o  d r i n k i n g  water. Through t h i s  r o u t e  human h e a l t h  is d i r e c t l y  t h r e a t e -  
ned.  Both i n  s o i l s ,  i n c l u d i n g  u n d e r - w a t e r  so i l s ,  and i n  p i p i n g  s y s t e m s ,  m e t a l s  
d i s s o l v e  due  t o  t h e  a c i d i t y  of t h e  w a t e r .  P a r t i c u l a r l y  a luminium and c o p p e r  a r e  
t h e  o n e s  most d a n g e r o u s l y  i n v o l v e d .  It  means t h a t  t h e  t o x i c i t y  o f  water c a n  i n -  
c r e a s e  up t o  a d a n g e r o u s  l e v e l .  It  i s  t h e  d i r e c t  c a u s e  of f i s h  m o r t a l i t y  and a 
p o t e n t i a l ,  i f  n o t  a c t u a l ,  d a n g e r  fo r  t h e  h e a l t h  of o t h e r  o r g a n i s m s  i n c l u d i n g  
man. 

As r e g a r d s  forests it is much more d i f f i c u l t  t o  g i v e  a d e t a i l e d  p i c t u r e  of 
o u r  knowledge. While  on  t h e  one hand it is a g r e e d  t h a t  s o m e t h i n g  u n i q u e  and s p e c -  
t a c u l a r  is t a k i n g  p l a c e  i n  l a r g e  a r e a s  o f  t h e  n o r t h e r n  t e m p e r a t e  z o n e ,  t h e r e  is 
some d i f f e r e n c e  of o p i n i o n  a s  t o  t h e  i n t e r p r e t a t i o n  of t h e  phenomenon. Accord ing  
t o  some w e  s h o u l d  b e  more aware  o f  t h e  fact  t h a t  t h e r e  is a c o n t i n u o u s  p r o c e s s  
o f  d e c r e a s e  and i n c r e a s e  i n  t h e  s t a t e  of h e a l t h  o f  f o r e s t s ,  a pendulum of  q u a l i -  
t y  which u n d e r l i e s  t h e  o b s e r v e d  f a c t s  o f  t h e  p r e s e n t  y e a r s .  

As d a t a  from r e s e a r c h ,  however ,  a c c u m u l a t e  it becomes more and more clear 
t h a t ,  though t h i s  may well be  a l e g i t i m a t e  p o i n t  o f  v iew,  w e  must a c c e p t  t h a t  
now s o m e t h i n g  o u t  of t h e  normal  is t a k i n g  p l a c e .  T h e r e  is now g e n e r a l  agreement  
t h a t  a i r  p o l l u t i o n  is t h e  main c a u s e  of t h e  l a r g e  scale d i e - b a c k  o f  t h e  forests. 

But  t h e r e  are still  q u i t e  a number of i m p o r t a n t  q u e s t i o n s  t o  be  answered .  The 
r e l a t i v e  s i g n i f i c a n c e  of f a c t o r s  i n v o l v e d  is n o t  a s s e s s e d  i n  t h e  same way by 
d i f f e r e n t  e x p e r t s .  

We would l i k e  t o  g e t  a n s w e r s  t o  o u r  q u e s t i o n s  q u i c k l y  and  a c c u r a t e l y .  Unhap- 
p i l y  t h a t  c a n  n o t  a l w a y s  b e  a c h i e v e d .  T h e r e  a r e  t o o  many e l e m e n t s  i n v o l v e d ;  d i f -  
f e r e n t  s p e c i e s  of trees and o t h e r  p l a n t s ,  d i f f e r e n t  s o i l s  and w a t e r  r e g i m e s ,  
climatic c o n d i t i o n s  and  a t m o s p h e r i c  p r o c e s s e s  make a n  a n a l y s i s  no e a s y  m a t t e r  
and r e q u i r e  time. A l l  t h e  same t h e  p a p e r s  a l r e a d y  p r o v i d e  u s  w i t h  a w e a l t h  of  
i n f o r m a t i o n  p r e s e n t e d  d u r i n g  t h i s  c o n f e r e n c e ,  t o  which I have  b e e n  c o n t i n u o u s -  
l y  r e f e r r i n g  and  w i l l  c o n t i n u e  t o  do so. 
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Q u i t e  c l e a r l y  t h e r e  are p e r i o d s  of good growth  and  p e r i o d s  of  s t a g n a n t  growt t  
and h i g h e r  m o r t a l i t y  i n  forests due  t o  t h e  v e r y  i n t r i c a t e  s y s t e m  o f  e x t e r n a l  
and i n t e r n a l  reac t ions  i n  a l l  the  sepera te  organisms involved. 

The word stress h a s  b e e n  i n t r o d u c e d  i n  t h e  p r e s e n t a t i o n s  and it is a u s e f u l  
c o n c e p t .  It d e n o t e s  t h e  fact  t h a t  we f i n d  s i m i l a r  phenomena i n  trees and i n  
s t a n d s  which c a n n o t  a l w a y s  be d i r e c t l y  a s s i g n e d  t o  s p e c i f i c  c a u s e s .  Drought ,  
h i g h  water t a b l e ,  i n s e c t s ,  f u n g u s  and  b a c t e r i a l  d i s e a s e s ,  g r a d u a l  c h a n g e s  i n  t h e  
s o i l c o n d i t i o n a n d  climatic v a r i a t i o n s  a l l  h a v e  t h e i r  i n f l u e n c e  on  trees and t h e y  
e x e r t  t h e i r  i n f l u e n c e  s i m u l t a n e o u s l y .  A t  t h e  same time t h e s e  d i f f e r e n t  factors 
a r e  i n t e r r e l a t e d  i n  a way which we d o  n o t  y e t  c o m p l e t e l y  u n d e r s t a n d .  To a n a l y s e  
them, e x p e r i m e n t s  have  t o  be  per formed.  Only a good s c i e n t i s t  c a n  i n t e r p r e t  t h e -  
se r e s u l t s  f o r  t h e  b e n e f i t  of e x t r a p o l a t i o n  t o  g e n e r a l  c o n c l u s i o n s .  To g e t  re- 
s u l t s  which have wide a p p l i c a t i o n  we need v e r y  e x t e n s i v e  e x p e r i m e n t s  w i t h  a 
g r e a t  v a r i a t i o n  i n  f a c t o r s  a s  r e g a r d s  s o i l ,  c l i m a t i c  factors and  s p e c i e s  o f  
p l a n t s .  
The v a r i a t i o n  of r e s i s t a n c e  t o  n e g a t i v e  effects h a s  been  d i s c u s s e d .  Although 
s e l e c t i o n  of r e s i s t a n t  v a r i a t i e s  is a n  e f for t  we s h o u l d  n o t  n e g l e c t ,  it d o e s  
n o t  seem t o  be  a way t h a t  w i l l  s o l v e  a l l  o u r  problems i n  good time. 

Nuch o f  t h e  i n f o r m a t i o n  p r e s e n t e d  h e r e  d u r i n g  t h e s e  d a y s  shows t h e  complexi -  

t y .  We c a n  s t u d y  t h e  c o m p o s i t i o n  and  i n f l u e n c e  of t h e  s u r r o u n d i n g  a i r  i n  which 
open- top  chambers  now p l a y  a n  i m p o r t a n t  role. Combina t ions  o f  sulphur-oxidants 

l i k e  ozone, c a n  be  i n t r o d u c e d  i n  t h e  e x p e r i m e n t s ,  w h i c h ,  however ,  w i l l  t a k e  
many y e a r s  t o  c o m p l e t e .  

I n  a number of c o u n t r i e s ,  i n c l u d i n g  t h e  USA, USSR and BRO,' ozone  h a s  been  
shown t o  be  a major f a c t o r .  S u l p h u r - d i o x y d e  a l o n e  d o e s  n o t  g i v e  t h e  damage we 
o b s e r v e  i n  t h e  f i e l d  u n l e s s  we u s e  v e r y  h i g h  concentrations. But together  with 

n i t r o g e n - o x y d e s  and  h y d r o c a r b o n s  it d o e s .  The c o m p l e x i t y  of t h e  s t r u c t u r e  and 
f u n c t i o n  o f  p l a n t s  makes it n e c e s s a r y  t o  p e r f o r m  l o n g  term e x p e r i m e n t s ,  under  
c a r e f u l l y  c o n t r o l l e d  c o n d i t i o n s .  Only i n  t h i s  way c a n  we u n r a v e l  t h e  p h y s i o l o -  
g i c a l  p r o c e s s e s .  It  is n e c e s s a r y  t o  s t u d y  t h e  m i c r o s c o p i c  s t r u c t u r e s  i n  which 
t h e s e  p r o c e s s e s  t a k e  p l a c e  a l so .  The s t r u c t u r a l  c h a n g e s  t h a t  can be observed 

g i v e  u s  a b e t t e r  p o s s i b i l i t y  t o  expla in  what is  happening i n  the  p lan ts .  

F u r t h e r  t h e r e  are t h e  s o i l  a n d  its c h a n g i n g  c o n d i t i o n s ,  t h a t  have s t r o n g  i n -  
t e r c o n n e c t i o n s  w i t h  t h e  p h y s i o l o g y  of t h e  p l a n t s .  You must  a l l o w  me h e r e  a g a i n  
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t o  draw a t t e n t i o n  t o  t h e  fact  t h a t  o n l y  d e c a d e s  of fundamenta l  r e s e a r c h  h a v e  g i -  
ven  u s  t h e  c o n c e p t s ,  knowledge and t o o l s  t o  a p p r o a c h  t h e  problem o f  f o r e s t  d i e -  
back  i n  a n  a d e q u a t e  way. 

The s o i l  is a s  y e t  p o o r l y  u n d e r s t o o d .  We need t o  know more a b o u t  t h e  i n f l u e n -  
ce of a c i d i f i c a t i o n  on  t h e  o r g a n i s m s  i n  t h e  s o i l  and  t h e i r  f u n c t i o n i n g .  Our l a c k  
o f  knowledge is a g r e a t  drawback ,  a s  t h e s e  b i o t i c  e l e m e n t s  a r e  so  v e r y  i m p o r t a n t  
i n  s o i l  p r o c e s s e s ,  i n c l u d i n g  t h e  p r o d u c t i o n  o f  m i n e r a l  n u t r i e n t s  for  t h e  p l a n t s .  
We need a g r e a t  w e a l t h  of d a t a  t o  g i v e  a more p r e c i s e  e x p l a n a t i o n  of what  we ob- 

s e r v e ,  and t o  be  a b l e  t o  f o r e s e e  what  w i l l  b e  t h e  e f f e c t  of  o u r  a t t e m p t s  t o  i m -  
p r o v e  t h e  s i t u a t i o n .  I n  p a r t i c u l a r  t h e  rnycorrh iza ,  so  i m p o r t a n t  f o r  many tree 
s p e c i e s ,  may s u f f e r  c o n s i d e r a b l y  from c h a n g e s  i n  a c i d i t y  and changes i n  the 
f u n c t i o n s  of t h e  s o i l  u n d e r  i n f l u e n c e  of p o l l u t a n t s .  

I n  some of  t h e  p a p e r s  a t t e n t i o n  h a s  b e e n  drawn t o  t h e  problem of  how t o  mea- 
s u r e  items i n  t h e  b i o t i c  and a b i o t i c  components  of o u r  ecosys tems.  We need 

s t a n d a r d  t e c h n i q u e s  where  p o s s i b l e ,  w e  need methods a p p l i c a b l e  under  v e r y  d i v e r -  
se c i r c u m s t a n c e s ,  we 
blems.  

p a r t i c u l a r l y  need t e c h n i q u e s  t o  h e l p  u n r a v e l  complex pro- 

We h a v e  b e e n  t o l d  q u i t e  c l e a r l y  i n  t h e  las t  few y e a r s  t h a t  t h e  d r y  d e p o s i -  
t i o n  is a s  i m p o r t a n t  a fac tor  a s  t h e  w e t  d e p o s i t i o n .  We now know a l s o  t h a t  d r y  

d e p o s i t i o n  may d i s s o l v e  i n  dew and t h u s  create h i g h  c o n c e n t r a t i o n s  o f  t o x i c  
components  on  t h e  l e a v e s  and  i n  t h e  r u n - o f f  a l o n g  t h e  t r u n k  o f  t h e  tree. Thus 
c o n s i d e r a b l e  amounts  o f  t h e s e  s u b s t a n c e s  are d i r e c t l y  t r a n s p o r t e d  t o  t h e  s o i l .  

C o n s i d e r a t i o n  h a s  b e e n  g i v e n  t o  t h e  r e l a t i o n  between n a t u r a l  and man-made 
a c i d i f i c a t i o n .  Al though n a t u r a l  a c i d i f i c a t i o n  o c c u r s  w i d e l y ,  t h e  r a t e s  are slow 
a s  compared w i t h  what  man-made a c i d i f i c a t i o n  is d o i n g  now. The n a t u r a l  p r o c e s s  
c a n n o t  be  used  as  a n  e x c u s e  n o t  t o  do a n y t h i n g  a b o u t  o u r  p o l l u t i o n .  

S u m a r i z i n g  it is  o b v i o u s  t h a t  a i r  p o l l u t i o n  is r e s p o n s i b l e  fo r  s u c h  a major  
p a r t  o f  t h e  damage t o  t h e  forests t h a t  f u r t h e r  p o l l u t i o n  s h o u l d  be  s t o p p e d  and 
t h a t  it must  s t o p  soon.  A s  o n e  s p e a k e r  p u t  it: "We s h o u l d  n o t  c o n t i n u e  t o  e x -  
p e r i m e n t  w i t h  n a t u r e " .  

I n  r e c e n t  times we h a v e  l e a r n e d  t o  u s e  m a t h e m a t i c a l  models  t o  h e l p  s o l v e  p r o -  
blems a n d  h e l p  f i n d  p r a c t i c a l  s o l u t i o n s ,  p a r t i c u l a r l y  w i t h  a view of  f u t u r e  de-  
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velopments .  T h a t  i s  t o  s a y  some o f  u s  have l e a r n e d  t o  work w i t h  them, and o t h e r s ,  
though n o t  c a p a b l e  of b u i l d i n g  them or h a n d l i n g  them, have  l e a r n e d  t o  a p p r e c i a t e  
t h e i r  v e r y  g r e a t  v a l u e .  P a r t i c u l a r l y  i n  e n v i r o n m e n t a l  p roblems m o d e l l i n g  h a s  
h e l p e d  a g r e a t  d e a l  t o  clear o u r  minds. I n  t h e  s e a r c h  fo r  ways t o  r e s o l v e  d i f f e -  
r e n c e s  i n  f u t u r o l o g i c a l  c o n s i d e r a t i o n s  t h e y  a r e  a n  i m p o r t a n t  too l . .  A t t e n t i o n  h a s  
been  g i v e n  t o  i ts ro le  i n  o u r  p r e s e n t  c o n c e r n  and  t h e  c o n c l u s i o n s  a r e  i m p o r t a n t .  
They show u s  what  w i l l  happen i f  w e  do n o t  u s e  t h e  knowledge we have a v a i l a b l e ,  
a n d  how t h a t  knowledge,  if p r o p e r l y  h a n d l e d ,  w i l l  t e l l  u s  what t o  do.  Here a g a i n  
we a r e  q u i t e  u n a v o i d a b l y  c o n f r o n t e d  w i t h  t h e  f a c t  t h a t  p o s t p o n i n g  a c t i o n  for  t h e  
s a k e  o f  s h o r t  term g a i n s  w i l l  l e a d  u s  t o  a s i t u a t i o n  w i t h  s e r i o u s  and o f t e n  i r -  
r e p a r a b l e  l o n g  term l o s s e s .  

T h i s  b r i n g s  u s  t o  t h e  economic a s p e c t  of o u r  problem. S e v e r a l  c a l c u l a t i o n s  
have  been  p r e s e n t e d .  They a r e  e s t i m a t e s  a n d  do n o t  c l a i m  p r e c i s i o n .  The f i g u r e s  
a r e  a l r e a d y  c o n s i d e r a b l e  and t h e  t r e n d  i n  t h e  estimates is  c e r t a i n l y  a n  i n c r e a -  
s i n g  one.  T h i s  s h o u l d  be  e n e r g e t i c a l l y  p u r s u e d  b e c a u s e  w e  need more v a l u e s  e x -  
p r e s s e d  i n  money, b e c a u s e  money is a word t h a t  may c o n v i n c e  t h o s e  who have n o t  
y e t  a p p r e c i a t e d  t h e  damage which is b e i n g  done .  

We know now t h a t  damage t o  modern b u i l d i n g s  and m e t a l  c o n s t r u c t i o n s  c a n  be re- 
duced  w i t h  g r e a t  c o s t s  by p r o t e c t i n g  c o v e r s ,  b u t  t h i s  d o e s  n o t  h e l p  u s  much i n  
s o l v i n g  t h e  whole  of t h e  problem,  t h e  d a n g e r s  fo r  w a t e r ,  s o i l s ,  p l a n t s  and hu- 
man welfare. It d o e s  h e l p  u s  t o  r e a l i z e  how e x t e n s i v e  t h e  o v e r a l l  damage is. 

The cos t  of t h e  d i s t r i b u t i o n  of l i m e  where  i t  has been  a p p l i e d  i n  a g r i c u l t u -  

re, forests and  i n  l a k e s  i n  c e r t a i n  p a r t s  o f  S c a n d i n a v i a  and  e l s e w h e r e ,  a l r e a d y  
shows t h e  amounts  we h a v e  t o  spend t o  correct a f r a c t i o n  of t h e  damage which has  
been  i n f l i c t e d .  The damage t o  a g r i c u l t u r e  is a l r e a d y  e s t i m a t e d  by some resear- 
c h e r s  t o  b e  a b o u t  10% and i n  a number of c a s e s  up t o  40%, of  t h e  p o s s i b l e  pro-  

d u c t i o n ,  t r u l y  a t e r r i f y i n g  f i g u r e .  Long term s t u d i e s  w i l l  have  t o  g i v e  u s  more 
p r e c i s e  d a t a .  But  economic  c o n s i d e r a t i o n s  make it q u i t e  o b v i o u s  t h a t  any  s e n s i -  
b l e  a p p r o a c h  w i l l  h a v e  t o  b e  i n t e r n a t i o n a l  s o  a s  t o  g e t  maximum v a l u e  f o r  t h e  
n a t i o n a l  e f fo r t .  

One of t h e  aims of t h i s  c o n f e r e n c e  is t o  b r i n g  t o g e t h e r  r e s e a r c h - s c i e n t i s t s  
a n d  p o l i c y - m a k e r s ,  w i t h  t h e  common c o n c e r n  o f  what  t o  d o  a b o u t  t h e  p o l l u t i o n  
of o u r  e n v i r o n m e n t .  
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A problem t h a t  t h e n  p r e s e n t s  i t se l f  is how t o  t r a n s l a t e  t h e  r e s u l t s  of  re- 
s e a r c h  i n t o  d a t a  that p o l i c y - m a k e r s  c a n  u s e  i n  t h e i r  work. 

One p a r t  i s  t h e  q u e s t i o n  how t o  use the  so-called fundamental research. This 

e s s e n t i a l  p a r t  of what  many of u s  are t r y i n g  t o  a c h i e v e  is o f t e n  c o n s i d e r e d  j u s t  
t h e  hobby o f  some u n r e a l i s t i c  s c i e n t i s t  of t h e  o l d  s c h o o l .  It is s t r a n g e  t h a t  
t h i s  o p i n i o n  s t i l l  g o e s  r o u n d ,  b e c a u s e  s u f f i c i e n t  e v i d e n c e  h a s  been p r e s e n t e d  t o  
show t h a t  t e c h n i c a l  improvements  i n  o u r  way of l i f e  are b a s e d  upon a p p l i e d  s c i e n .  

ce, which c a n n o t  expand w i t h o u t  f u n d a m e n t a l  knowledge of p h y s i c s ,  c h e m i s t r y  and 
b i o l o g y .  The o b s e r v a t i o n  t h a t  soc ia l  s c i e n c e s  c a n n o t  a l w a y s  h e l p  t o  answer  ques-  
t i o n s ,  t o  some e x t e n t  m i g h t  be  due  t o  t h e  fact  t h a t  t h e y  have  n o t  had time t o  
d e v e l o p  t h e i r  b a s i c  s y s t e m  o f  t h i n k i n g .  N a t u r a l  s c i e n c e s ,  as  we now u n d e r s t a n d  

t h a t  c o n c e p t ,  are some t h r e e  c e n t u r i e s  o l d ,  s o c i a l  sciences,  however, only about 

t h r e e  q u a r t e r s  of a c e n t u r y .  

R e s t r i c t i o n  of f u n d a m e n t a l  s c i e n t i f i c  r e s e a r c h  is a p o l i c y  which s t i l l  p e r -  
sists i n  a number of c o u n t r i e s  and  w i l l ,  w i t h i n  a d e c a d e ,  r e d u c e  t h e  p r o d u c t i v i -  
t y  of a p p l i e d  s c i e n c e  and  t e c h n o l o g y .  Those who come a f t e r  u s  w i l l  n o t  be g r a t e -  
f u l  f o r  s u c h  a p o l i c y .  

I would l i k e  t o  draw y o u r  a t t e n t i o n  t o  o n e  s p e c i f i c  p o i n t .  I t  is t h e  funda-  
m e n t a l  d i f f e r e n c e  i n  ways o f  t h i n k i n g  be tween t h e  s c i e n t i s t  who p r o d u c e s  t h e  re- 
s u l t s  a n d  t h e  p o l i c y - m a k e r ,  who h a s  t o  work w i t h  t h e  r e s u l t s  of s c i e n t i f i c  re- 
s e a r c h .  

For s c i e n c e  it is e s s e n t i a l  t h a t  t h e r e  be  a d i v e r s i t y  of o p i n i o n .  It is  be-  
c a u s e  of d o u b t  a b o u t  a n  answer  t o  a q u e s t i o n  t h a t  s c i e n c e  and  s c i e n t i t i c  re- 
s e a r c h  p r o c e e d .  The moment t h a t  d o u b t  v a n i s h e s ,  t h a t  p a r t  of s c i e n c e  s t o p s  dead .  
The h i s t o r y  of n a t u r a l  s c i e n c e s  shows u s  how many u n c e r t a i n t i e s  which seemed t o  
b e  r e s o l v e d ,  l a t e r ,  on  closer s c r u n i t y ,  were shown t o  be  u n c e r t a i n t i e s  a l l  t h e  

same. 

The c o n s c i e n t i o u s  r e s e a r c h  worker  is a l w a y s  r e l u c t a n t  t o  s u p p l y  s i m p l e  quan-  
t i t a t i v e  d a t a .  He is aware of t h e  c o n t e x t  w i t h i n  which s u c h  d a t a  are v a l i d .  It 
is h i s  r e s p o n s i b i l i t y  fo r  t h e  q u a l i t y  of h i s  d a t a  that 

come u p  w i t h  p r e c i s e  v a l u e s .  
What h e  h a s  t o  l e a r n  is t o  h e l p  t h e  pol icy-maker  t o  i n t e r p r e t  t h e s e  d a t a  i n  t h e  
r i g h t  way. T h i s  i m p l i e s  t h a t  h e  s h o u l d  f o r m u l a t e  p r e c i s e l y  how far  wrong h e  c o u l c  

makes him h e s i t a t e  t o  
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p o s s i b l y  be.  He c a n n o t  and  need n o t  b e  a 100% cer ta in .  He w i l l  have t o  ex- 

p r e s s  h i s  o p i n i o n ,  s t a t i n g  a s  a c c u r a t e l y  a s  p o s s i b l e  t h e  r e l i a b i l i t y  of  h i s  re- 
s u l t s .  The e s t i m a t i o n  o f  a c c u r a c y  is a n  a c c e p t e d  p a r t  of s c i e n t i f i c  p r o c e d u r e .  
The g i v e n  d a t a  s h o u l d  be  f o r m u l a t e d  i n  s u c h  a way t h a t  t h e  pol icy-maker  knows 
what  h e  is  g e t t i n g  and  what  i t  is worth.  
It is w o r t h w h i l e  m e n t i o n i n g  t h a t  t h e  model-makers e x p l i c i t l y  i n t r o d u c e  un- 

c e r t a i n t i e s  i n t o  t h e  p r e s e n t a t i o n  of t h e i r  r e s u l t s .  

I n  t h e  r e l a t i v e l y  new f i e l d  o f  e n v i r o n m e n t a l  r e s e a r c h  t h i s  phenomenon is 
o n l y  too e v i d e n t .  The c o m p l e x i t y  of  t h e  problems t h a t  r a n g e  f a r  i n t o  t h e  f i e l d s  
of s o c i o l o g y ,  p s y c h o l o g y ,  m e d i c i n e  and  a l l  n a t u r a l  s c i e n c e s , m a k e s  it d i f f i c u l t  
t o  g i v e  s t r a i g h t - f o r w a r d  a n s w e r s  t o  sometimes seemingly  s i m p l e  q u e s t i o n s .  But  

d u r i n g  t h i s  c o n f e r e n c e  w e  h a v e  a l r e a d y  h e a r d  a number o f  more p r e c i s e  v a l u e s  
which a c c o r d i n g  t o  t h e  r e s e a r c h  w o r k e r s  w i l l  have  t o  be  minimum s t a n d a r d s  f o r  
q u a l i t y  or maximum v a l u e s  f o r  p o l l u t a n t s .  It  is  worth n o t i n g  t h a t  t h e  same ap-  
p l i e s  t o  o t h e r  f i e l d s  of r e s e a r c h  and t h e  a p p l i c a t i o n  of t h e  r e s u l t s , a n d  t h a t  
i n  t h o s e  f i e l d s  w e  have  l e a r n e d  t o  l i v e  w i t h  t h i s  s i t u a t i o n .  

An e n g i n e e r  who h a s  t o  b u i l d  a b r i d g e ,  d e s i g n  a b u i l d i n g  o r  l a y  down a n  a i r -  
f i e l d ,  c a r e f u l l y  c a l c u l a t e s  h i s  d e s i g n ,  i n t r o d u c i n g  a l l  t h e  d a t a  h e  n e e d s  con- 
c e r n i n g  t h e  m a t e r i a l s  and  t h e  c o n s t r u c t i o n  t o  be  rised, i n c l u d i n g  o f  c o u r s e  t h e  
d a t a  on t h e  l o c a l  s i t u a t i o n  of  t h e  s i te .  
Having done t h i s  h e  t h e n  m u l t i p l i e s  t h e  outcome w i t h  a f a c t o r  2 or 3 t o  be  on 

t h e  safe s i d e ,  and t h e n  hands  i n  h i s  p r o j e c t .  

T h i s  is q u i t e  o p p o s i t e  t o  t h e  r e a c t i o n  of many who have  t o  t a k e  d e c i s i o n s  
c o n c e r n i n g  t h e  f u t u r e  of o u r  envi ronment .  I f  t h e  c o n c l u s i o n  of a s e r i o u s  s t u d y  

r e s u l t s  i n  a c e r t a i n  v a l u e  t o  b e  r e a c h e d  i n  o r d e r  t o  o b t a i n  a n  a c c e p t a b l e  si- 
t u a t i o n  p o l i c y - m a k e r s  t e n d  t o  m u l t i p l y  by f or e v e n  less. They do so a s  t o  ob- 
t a i n  a v a l u e  which conforms t o  what  t h e y  b e l i e v e  c o u l d  be  done.  I t  w i l l  be  one 

t h a t  d o e s  n o t  conform t o  t h e  r e l e v a n t  d a t a  o f  t h e  r e s e a r c h .  

The r e s u l t  is t h a t  q u i t e  g e n e r a l l y  t h e  m e a s u r e s  of c o n t r o l  of e n v i r o n m e n t a l  
s i t u a t i o n s  f a l l  f a r  b e h i n d  t h e  n e c e s s a r y  minimum. The French  have  a n  a p p r o p r i a -  

t e  e x p r e s s i o n  for  t h i s  way of  t h i n k i n g :  "Aprds nous l e  dbluge" .  It is b e c a u s e  we 
a r e  a p t  t o  l e t  t h e  s h o r t  term f a c t s  p r e v a i l  o v e r  t h e  l o n g  term c o n s e q u e n c e s .  
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I n  o t h e r  f i e l d s  o f  r e s e a r c h  on  l a r g e  scale problems,  we f i n d  a s i m i l a r  s i t u a -  
t i o n .  I t a k e  o n e  example.  
I n  economic s t u d i e s  considerable m i s t a k e s  a r e  b e i n g  made b e c a u s e  of i n h e r e n t  un- 
c e r t a i n t i e s  i n  estimates of f u t u r e  deve lopments .  Ten y e a r s  a g o  companies  and  go- 
vernments  i n v e s t e d  m i l l i o n s  i n  r e s e a r c h  on a l t e r n a t i v e  e n e r g y  r e s o u r c e s :  wind ,  
solar e n e r g y ,  waves and t i d e s ,  b e c a u s e  o f  t h e  r i s i n g  o i l  p r i c e s .  Now b e i n g  t a k e n  

unawares ,  and  n o t  f o r e w a r n e d  by t h e  e c o n o m i s t s , o n  a s p e c t a c u l a r  f a l l  i n  o i l  
p r i c e s ,  much of t h i s  i n i t i a l  r e s e a r c h  is b e i n g  d i s c o n t i n u e d .  It  r e s u l t s  i n  a n  
d e p l o r a b l e  w a s t e  of money and  time, n o t  t o  s p e a k  of t h e  f r u s t r a t i o n  o f  t h o s e  who 
had p u t  t h e i r  minds o n  h e l p i n g  s o l v e  what  seemed u r g e n t  problems.  It is  g r a t i f y -  

i n g  t h a t  a t  l e a s t  some r e s p o n s i b l e  p e o p l e  c o n s i d e r  c o n t i n u a t i o n  of t h a t  k i n d  of 
work w o r t h w h i l e .  

Now it is  q u i t e  o b v i o u s  t h a t  a l o n g  t e r m  p o l i c y  fo r  t h e  e n v i r o n m e n t  c a n  be  
b a s e d  o n  v e r y  s o l i d  p r o g n o s e s  a s  compared t o  economic p r o g n o s e s .  

We know t h a t  t h e  e n v i r o n m e n t  is s e r i o u s l y  damaged by s u l p h u r d i o x y d e ,  n i t r o -  
gen-oxydes and  h y d r o c a r b o n s .  We know t h a t  t h e  e m i s s i o n  of ammonia i n  some areas 
is a s e r i o u s  t h r e a t  t o  p l a n t  l i f e  too. We know t h a t  a l l  t h e s e  s u b s t a n c e s  c a n  be  
r e d u c e d  and we know t h a t  t h e  more we r e d u c e  them t h e  b e t t e r  a r e  t h e  e x p e c t a t i o n s  
f o r  t h e  f u t u r e .  I f  you h a v e  l i s t e n e d  t o  t h e  p a p e r s  p r e s e n t e d  h e r e  you must  a g r e e  
t h a t  t h i s  'is a f a i r  d e s c r i p t i o n  of t h e  s i t u a t i o n .  It is t h e  message which t h e  
scientistshere,assembled f rom a l a r g e  number o f  c o u n t r i e s  from Europe and Nor th  
America,have t o  g i v e  t o  t h e  pol icy-makers .  We t r u s t  t h e  message w i l l  be  under -  
s t o o d  and t h a t  t h e  i n t e r n a t i o n a l  c o o p e r a t i o n  fo r  a c l e a r l y  common i n t e r e s t  w i l l  

b e  promoted.  

It is w o r t h w h i l e  t o  d o  s o m e t h i n g  f o r  t h e w o r l d w e  have  i n  t r u s t  fo r  f u t u r e  ge- 

n e r a t i o n s .  


