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waters. The oceans a r e  capable of absorbing l imi ted  and con t ro l l ed  q u a n t i t i e s  of 
wastes and, a s  such, r ep resen t  an important  resource.  But c a r e f u l  c o n t r o l  of  waste 
d i sposa l  is necessary.  Programmes must be maintained f o r  t h i s  purpose and 
i n i t i a t i v e  taken t o  r e g u l a t e  the e n t r y  of new contaminants t o  t h e  oceans. The 
e f f e c t s  of po l lu t ion  should be c a r e f u l l y  monitored, and our understanding of t h e  
f a t e  and e f f e c t s  of  p o l l u t a n t s  i n  t h e  oceans must be improved. This approach makes 
f o r  more accura te  p r e d i c t i o n s  and assessments and t h e r e f o r e  provides t h e  most 
e f f e c t i v e  means of ensur ing t h a t  t h e  h e a l t h  of  t h e  oceans is maintained. 
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non-living resources ,  which is used f o r  r ec rea t ion  and waste d i sposa l  and which 
plays  a fundamental r o l e  i n  maintaining present  condi t ions  for  l i f e  on t h e  ea r th .  
The r e p o r t  a l s o  pays a t t e n t i o n  t o  poss ib le  det r imenta l  e f f e c t s  of p o l l u t i o n  on t h e  
g loba l  marine ecosystem' a s  i t  r e l a t e s  t o  c l imate  and atmospheric condi t ions  
e s s e n t i a l  t o  man's su rv iva l .  Global a spec t s  a r e  emphasized, although t h e  importance 
of  l o c a l  problems is accepted and s e v e r a l  geographical a r e a s  have been examined and 
used f o r  model s t u d i e s  and assessments. 

The ocean cannot be regarded a s  an i s o l a t e d  e n t i t y  s i n c e  it i n t e r a c t s  
in t ima te ly  with t h e  atmosphere, t h e  s e a  f l o o r  and t h e  con t inen t s ,  from a l l  of  which 
it rece ives  inputs .  In  view of t h i s ,  t h e  considera t ion o f  processes t h a t  a f f e c t  t h e  
f luxes  both within t h e  marine environment and between t h e  ocean, con t inen t  and 
atmosphere has been given a major p lace  i n k h e  repor t .  This c o n s t i t u t e s  what has  
been c a l l e d  here t h e  in te r face - f lux  model approach. The b a s i c  philosophy has  been 
t h a t  i t  is necessary,  a s  s t a t e d  e a r l i e r ,  t o  t ake  i n t o  account t h e  i n t e r a c t i o n  o f  
physical ,  chemical, b i o l o g i c a l  and geological  processes i n  o rde r  t o  understand 
changes i n  t h e  marine condi t ions ,  t h e i r  causes and e f f e c t s .  

A f l u x  model approach, c o n s i s t i n g  of  two p a r t s ,  namely t h e  formulation of  an 
in te r face - f lux  model followed by t h e  modelling of biogeochemical f luxes  of  s e l e c t e d  
substances,  must be supplemented by considera t ion of ind iv idua l  substances  and 
geographical  regions.  Accordingly, t h e  production, inpu t ,  d i s t r i b u t i o n  and 
c h a r a c t e r i s t i c s  of ind iv idua l  p o l l u t a n t s  have been considered. Rather than t r e a t i n g  
a long list of  substances ,  f i v e  c a t e g o r i e s  have been s e l e c t e d  f o r  t h i s  f i r s t  r epor t :  
sewage, organochlorines,  petroleum, meta ls  and radionuclides.  In  t h i s  f i r s t  r e p o r t  
on t h e  h e a l t h  of t h e  oceans, a l imi ted  series of problems has been considered,  
o t h e r s  having been l e f t  f o r  subsequent r epor t s .  The carbon dioxide  problem, whi l s t  
recognized t o  be s i g n i f i c a n t ,  has  not  been d e a l t  with here s i n c e  it is c u r r e n t l y  
being examined by o t h e r  spec ia l i zed  bodies such a s  t h e  Spec ia l  Committee on Problems 
o f  t h e  Environment (SCOPE) and wi thin  t h e  World Climate Research Programme (WCRP) o f  
t h e  World Meteorological Organization (WMO). 

Considering t h a t  most marine environmental s t u d i e s  have been done i n  c o a s t a l  
zones, it was a l s o  decided t o  a s s e s s  t h e  s i t u a t i o n  i n  var ious  geographical  regions.  
Many po l lu t ion  problems, e.g. eut rophicat ion,  have been l o c a l i z e d  t o  r e s t r i c t e d  
a r e a s  of  t h e  c o a s t a l  zone. Although genera l i za t ions  can be made a s  t o  t h e  funct ion 
o f  t h e  n a t u r a l  system, po l lu t ion  problems should be considered on a case-by-case 
b a s i s -  I t  is unwise t o  ex t rapo la te  r e s u l t s  from one a r e a  of  t h e  globe t o  another.  
I t  should a l s o  be recognized t h a t  man's use of t h e  resources  o f  t h e  ocean can have a 
profound in f luence  on t h e  n a t u r a l  systems, a s  shown by t h e  e f f e c t s  o f  
over-exploi ta t ion of commercial f i s h e r i e s .  

The r e p o r t  is addressed t o  s c i e n t i f i c  admin i s t ra to r s  and decision-makers 
concerned with t h e  s t a t e  of t h e  marine environment and its protect ion.  I t  is 
accompanied by a Technical Supplement (IOC, i n  prep.) t o  be published by t h e  United 
Nations Educational ,  S c i e n t i f i c  and Cul tu ra l  Organization (UNESCO). This volume is 
composed of papers which have been w r i t t e n  by ind iv idua l  s c i e n t i s t s ,  and which were 
used by t h e  Task Groups mentioned i n  the  preface.  I t  provides background mate r i a l  
and working papers,  inc luding re fe rences  t o  t h e  open l i t e r a t u r e ,  t h a t  were 
considered by t h e  Group when making t h e  s ta tements  and judgements presented i n .  t h e  
repor t .  The following chap te r s  a r e  f a c t u a l  and t e c h n i c a l ,  and t h e  main conclusions 
have been drawn together  i n  t h e  execut ive  summary which orecedes t h i s  chapter .  
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Figure 111.4 : Preliminary global phosphorus flow chart. The units are Tg (million 
metric tons) per year (based on Pierrou 1976, in SCOPE 1976) 



However, t h e  increased phosphorus may a l s o  have an e f f e c t .  Sea-water 
composition can play a very important  p a r t  i n  a l t e r i n g  t h e  nitrogen/phosphorus r a t i o  
i n  phytoplankton c u l t u r e s ,  and i n  changing t h e  s p e c i e s  composition o f  the  
phytoplankton comnunity. Such a l t e r a t i o n s  might be respons ib le  f o r  inc reas ing  t h e  
frequency of  undesi rable  e f f e c t s ,  f o r  example, t h e  red  t i d e s  t h a t  can d i s r u p t  
c o a s t a l  waters  ( s e e  chapter  IV). 

111.4 Concluding remarks 

The example o f  t h e  geochemical cyc le  of mercury described above toge the r  with 
s t u d i e s  o f  o t h e r  elements undertaken by the Group, and published i n  t h e  Technical 
Supplement (IOC, i n  prep. ) , enab les  c e r t a i n  genera l  conclus ions  t o  be reached: 

(1 )  Man-made sources  have s u b s t a n t i a l l y  increased t h e  f l u x  o f  many elements t o  the  
marine environment v i a  t h e  atmosphere, su r face  run-off and d i r e c t  discharge.  

(2) The increased f l u x e s  t o  t h e  marine environment (except v i a  t h e  atmospheric 
rou te )  g ive  rise mainly t o  increased l o c a l  concentra t ions .  

(3) Di rec t  acu te  t o x i c  e f f e c t s  may r e s u l t  from t h e s e  increased concentra t ions ,  
e s p e c i a l l y  when they are accompanied by changes i n  l o c a l  condi t ions .  In 
extreme cases ,  t h e s e  may give  rise t o  l o c a l  problems t h a t  may reach epidemic 
propor t ions ,  a s  f o r  example, a t  Minamata, where t h e  sequence o f  increased 
mercury f l u x ,  increased l o c a l  concentra t ion,  and increased production of 
methylmercury, combined with a s p e c i a l  human d i e t ,  has  been unequivocably 
'quant i f ied .  

(4) Chronic and o t h e r  longer-term e f f e c t s  a r e  more d i f f i c u l t  t o  . s u b s t a n t i a t e  a s  
occurr ing on any major s c a l e  i n  t h e  marine environment, al though s p e c i f i c  
e f f e c t s  such a s  t h e  i n h i b i t i o n  o f  enzyme metabolism by reac t ion  o f  heavy metals  
with p a r t i c u l a r  enzymes have been detected.  



























































































There a r e  no major i n d u s t r i a l  d ischarges  con ta in ing  meta ls  and no opera t ing 
metal-ore mines. However, a r s e n i c  a r i s e s  i n  t h e  water from geothermal developments. 
There is one aluminium smel ter  i n  t h e  North I s l and  and one is planned f o r  t h e  South 
I s l and ,  and f l u o r i d e s  a r e  thus  discharged both t o  t h e  a i r  and i n  t h e i r  l i q u i d  
e f f luen t s .  

Fishery production has  increased i n  r ecen t  yea r s  and now amounts t o  60 - 
80,000 tonnes/yr. S ince  adoption of a 200 mile EFZ i n  1978 t h e  ca tch  has included 
an inc reas ing  propor t ion of  deep water spec ies  such a s  sk ip jack  tuna. Catches of 
rock-lobster ,  mainly i n  c o a s t a l  waters,  have decl ined i n  r ecen t  yea r s  but t h i s  is 
believed t o  be due t o  f i s h i n g  p ressure  r a t h e r  than po l lu t ion .  Generally,  t h e  l e v e l s  
o f  p o l l u t a n t s  found i n  marine organisms have been found t o  be low, except c l o s e  t o  
known p o l l u t i o n  sources ,  e.g. average mercury i n  snapper (30 per cen t  o f  ca tch  1975) 
was 0.25 mq/kg. 


















































