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Note: Th is  document is a rev iew o f  t he  p r o j e c t s  c a r r i e d  ou t ,  o r  planned t o  be - 
c a r r i e d  ou t ,  d u r i n g  t he  p i l o t  phase o f  MED POL, as w e l l  as o f  t h e  
i n s t i t u t i o n a l  arrangements and o t h e r  suppo r t i ng  measures used i n  t h e  
implementat ion of  these p r o j s c t s .  The annexes o f  t h e  document c o n t a i n  t h e  
"ope ra t i ona l  documents" f o r  seven o f  t h e  p r o j e c t s  and t h e  p r o j e c t  
d e s c r i p t i o n s  o f  t he  remain ing s i x  p r o j e c t s .  

The p r o j e c t s  descr ibed  i n  t h i s  document were planned and co-o rd ina ted  j o i n t l y  
by UNEP and t he  Food and A g r i c u l t u r e  Organ iza t ion  o f  t h e  Un i t ed  Nat ions  
(FAO), t h e  Un i t ed  Nat ions  Educat ional ,  S c i e n t i f i c  and C u l t u r a l  Organ iza t ion  
(UNESCO), t he  In te rgovernmenta l  Oceanographic Commission (IOC) o f  UNESCO, t h e  
World Hea l th  Organ iza t ion  (WHO), t he  World Me teo ro log i ca l  Organ iza t ion  (WMO) 
and t h e  I n t e r n a t i o n a l  Atomic Energy Agency (IAEA) under UNEP's  o v e r a l l  
co -o rd ina t i on  as p a r t  o f  t h e  Mediterranean A c t i o n  P lan  under p r o j e c t s  
FP/1301-74-07, FP/1106-75-06, FP/0503-75-06, FP/0503-75-07, FP/0503-75-08, 
FP/0503-76-01, FP/O503-76-03. FP/0503-76-04, FP/0503-76-05? FP/0503-76-09, 
and implemented by e i gh t y - t h ree  o f f i c i a l l y  des ignated n a t i o n a l  research 
cen t res  from s i x t e e n  Mediterranean S ta tes  and t h e  EEC. 

The des igna t i ons  employed and the p r e s e n t a t i o n  o f  t h e  m a t e r i a l  i n  t h i s  
document do n o t  imp ly  t h e  express ion o f  any o p i n i o n  whatsoever on t h e  p a r t  o f  
UNEP concern ing t h e  l e g a l  s t a t u s  o f  any State,  T e r r i t o r y ,  c i t y  o r  area o f  i t s  

a u t h o r i t i e s ,  or concern ing t he  d e l i m i t a t i o n  o f  t h e i r  f r o n t i e r s  o r  boundaries.  

For b i b l i o g r a p h i c  purposes t h i s  document may be c i t e d  as: 

FAO/UNESCO/IOC/WHO/WMO/IAEA/UNEP: Co-ordinated ~ e d i  ter ranean P o l l u t i o n  Mon i t o r i ng  
and Research Programme (MED POL) - Phase I: Programme Desc r i p t i on .  UNEP 
Regional  Seas Reports and S tud ies  No. 23. UNEP, 1983. 
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PREFACE 

The Regional Seas Programme was i n i t i a t e d  by UNEP i n  1974 w i t h  the  launching o f  t h e  
Mediterranean Act ion  P lan (MAP). Since then the Governing Counci l  o f  UNEP has 
repeated ly  endorsed a r e g i o n a l  approach t o  the  c o n t r o l  o f  marine p o l l u t i o n  and the 
management o f  marine and c o a s t a l  resources and has requested t h e  development o f  
r e g i o n a l  a c t i o n  plans. 

The Regional Seas Programme a t  present  inc ludes t e n  regions and has over 120 coas ta l  
S ta tes  p a r t i c i p a t i n g  i n  i t .  I t  i s  conceived as an ac t ion-or ien ted programme having 
concern n o t  on l y  f o r  t h e  consequences b u t  a l so  fo r  t he  causes o f  environmental 
problems through the management o f  marine and coas ta l  areas. Each r e g i o n a l  a c t i o n  
p l a n  i s  formulated according t o  the  needs of t h e  reg ion  as perceived by the  
Governments concerned. It is designed t o  l i n k  assessment o f  t h e  q u a l i t y  o f  t h e  
marine environment and the  causes o f  i t s  d e t e r i o r a t i o n  w i t h  a c t i v i t i e s  f o r  the  
management and development o f  t he  marine and coas ta l  environment. The a c t i o n  p lans 
promote t h e  p a r a l l e l  development o f  r e g i o n a l  l e g a l  agreements and o f  ac t ion-or ien ted 
programme a c t i v i t i e s .  

The Intergovernmental Meeting on the  P r o t e c t i o n  o f  the  Mediterranean convened by t h e  
Un i ted  Nat ions Environment Programme (UNEP) i n  Barcelona from 28 January t o  4 
February 1975 adopted an a c t i o n  p l a n  f o r  t h e  Mediterranean cover ing  four  main 
aspects (see sec t i on  on Background below). 

Fu r the r ing  the  recommendations made by t h e  Barcelona meeting, a number o f  exper t  
meetings took p lace w i t h  the  aim o f  de f i n ing  the  opera t i ona l  documents f o r  t he  
implementation o f  t he  Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and Research 
Programme ( t h e r e a f t e r  c a l l e d  MED POL). 

The p i l o t  phase o f  MED POL was developed between 1975 and 1980 and c o n s t i t u t e s  the  
most extensive co-ordinated environmental study ever made on the  Mediterranean Sea, 
c o n t r i b u t i n g  t o  the  management a c t i v i t i e s  ( i n c l u d i n g  l e g i s l a t i v e )  undertaken i n  the  
framework o f  t he  a c t i o n  p lan.  MED POL has now been extended i n t o  a long-term phase 
t h a t  w i l l  cover the  nex t  t e n  years a t  l e a s t  and should prov ide a d d i t i o n a l  
in format ion  on the  sources, l e v e l s  and e f f e c t s  o f  p o l l u t a n t s  i n  the  Mediterranean 
basin. 

The present  document i s  a review o f  the  p r o j e c t s  c a r r i e d  out, o r  planned t o  be 
c a r r i e d  out ,  dur ing  the  p i l o t  phase o f  MED POL, as w e l l  as o f  t h e  i n s t i t u t i o n a l  
arrangements and o ther  suppor t ing  measures used i n  the implementation o f  t he  
p ro jec ts .  The annexes o f  t he  document con ta in  the  "opera t iona l  documents" f o r  seven 
o f  t h e  p r o j e c t s  and the p r o j e c t  desc r ip t i ons  o f  t h e  remaining s i x  p ro jec ts .  

Th is  document is p a r t  o f  the  s e r i e s  t h a t  a l so  inc ludes the  f i n a l  r e p o r t  on t h e  p i l o t  
phase o f  ME0 POL and the i n d i v i d u a l  repo r t s  o f  about 200 p r i n c i p a l  i n v e s t i g a t o r s  who 
p a r t i c i p a t e d  i n  MED POL - PHASE I. 

The document was prepared by UNEP's Co-ordinating U n i t  f o r  the  Mediterranean Act ion  
P lan which acknowledges t h e  assistance o f  a l l  those persons and organ iza t ions  on 
whose c o n t r i b u t i o n s  the  success o f  ME0 POL depended. 
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I BACKGROUND 

Following t h e  adoption by t h e  United Nations Conference on t h e  Human Environment 
(Stockholm, 5-16 June 1972) o f  t h e  Action Plan  f o r  t h e  Human Environment, i nc lud ing  
t h e  General P r i n c i p l e s  f o r  Assessment and Control  o f  Marine P o l l u t i o n ,  t h e  United 
Nations General  Assembly decided t o  e s t a b l i s h  t h e  United Nations Environment 
Programme (UNEP) t o  "serve  a s  a f o c a l  poin f o r  environmental a c t i o n  and \/ co-ord ina t ion  wi th in  t h e  United Nations system." - 
The o rgan iza t ions  o f  t h e  United Nations system were i n v i t e d  " t o  adopt t h e  measures 
t h a t  may be requi red  t o  undertake concer ted  and co-ordinated programmes with regard  
t o  i n t e r n a t i o n a l  environmental  problems" and t h e  "intergovernmental  and 
non-governmental o r g a n i z a t i o n s  t h a t  have an i n t e r e s t  i n  t h e  f i e l d  of  t h e  
environment" were a l s o  i n v i t e d  " t o  lend t h e i r  f u l l  suppor t  and c o l l a b o r a t i o n  t o  t h e  
United Nations with a view t o  achiev ing  t h e  l a r g e s t  p o s s i b l e  degree o f  co-operat ion 
and co-ordinat ion".  

The Governing Council o f  UNEP chose "Oceans" a s  one of  t h e  p r i o r i t y  a r e a s  i n  which 
it  would focus e f f o r t s  t o  f u l f i l  i ts  c a t a l y t i c  and co-ordinat inq ro l e .  While it  was 
recognized t h a t  t h e  environment has d e t e r i o r a t e d  cons iderably  i n  many a r e a s  o f  t h e  
g lobe ,  t h e  Mediterranean reg ion  was s e l e c t e d  by UNEP a s  a "concent ra t ion  a rea"  where 
i t  would a t tempt ,  through t h e  Regional Seas Programme Ac t iv i ty  Cent re ,  c r ea t ed  i n  
1974, t o  a s s i s t  t h e  c o a s t a l  S t a t e s  i n  t h e  implementation o f  an ambit ious and 
c o n s i s t e n t  Action Plan. 

Concern had been expressed on numerous occas ions  dur ing  t h e  l a t e  1960s over t h e  
s t a t e  o f  t h e  Mediterranean Sea and i n  1972 as p a r t  o f  t h e i r  j o i n t  programme of  
Co-operative I n v e s t i g a t i o n s  i n  t h e  Mediterranean (CIM), t h e  Food and A g r i c u l t u r a l  
Organiza t ion  of  t h e  United Nations (FAO), through its General F i s h e r i e s  Council f o r  
t h e  Mediterranean (GFCM), t h e  I n t e r n a t i o n a l  Commission f o r  t h e  S c i e n t i f i c  
Explora t ion  of  t h e  Mediterranean Sea (ICSEM) and t h e  Intergovernmental  Oceanographic 
Commission (IOC), prepared t h e  f i r s t  comprehensive review of  t h e  s t a t e  of  marine 
p o l l u t i o n  i n  t h e  Mediterranean. A s  a follow-up, i n  1974 FA0 (GFCM) organized two 
c o n s u l t a t i o n  meetings on t h e  p r o t e c t i o n  of  l i v i n g  r e sou rces  and f i s h e r i e s  from 
p o l l u t i o n  i n  t h e  Mediterranean. Proposa ls  f o r  a s tudy  o f  t h e  impact of  human 
a c t i v i t y  on t h e  development o f  t h e  c o a s t a l  marine environment i n  t h e  Eas te rn  
Mediterranean had meanwhile been drawn up a t  an I n t e r n a t i o n a l  B io log ica l  Programme 
(IBP)/UNESCO meeting i n  1973 (Malta) .  

1974 proved t o  be an impor tan t  t u rn ing  p o i n t  f o r  t h e  Mediterranean. I t  was by then  
obvious t h a t  f i s h e r i e s  were n o t  t h e  only  i n t e r e s t s  l i k e l y  t o  be a f f ec t ed .  In  
September, an I n t e r n a t i o n a l  Workshop on Marine P o l l u t i o n  i n  t h e  Mediterranean was 
held  i n  Monaco. This  workshop, sponsored by FA0 (GFCM), IOC,  ICSEM and UNEP, 
reviewed major p o l l u t i o n  problems of  t h e  a r e a  and recommended co-operat ive p r o j e c t s .  
A t  a meeting of  t h e  GFCM working pa r ty  on Marine P o l l u t i o n ,  which immediately 
followed t h i s  workshop, p l a n s  were drawn up f o r  t h e  implementation of fou r  o f  t he se  
p i l o t  p r o j e c t s  dea l ing  with p r o t e c t i o n  of  l i v i n g  r e sou rces  and f i s h e r i e s .  These 

I/ United Nations General Assembly Resolut ion 2997 (XXVII). - 



were subsequently inc luded  i n  t h e  environmental  assessment component o f  t h e  
Mediterranean Action Plan  ( s e e  Ou t l i ne  of  t h e  Programme below). 

I n  l a t e  1974 UNEP e s t a b l i s h e d  a " task  fo rcew o f  s e l e c t e d  s c i e n t i s t s ,  e x p e r t s  and 
government o f f i c i a l s  who jo ined  with r e p r e s e n t a t i v e s  of FAO, t h e  World Heal th 
Organiza t ion  (WHO), t h e  Inter-Governmental Maritime Consu l t a t i ve  Organizat ion 
(IMCO), and IOC t o  draw up t h e  elements  of an a c t i o n  p lan  f o r  t h e  region.  An 
Intergovernmental  Meeting was convened by UN P i n  January 1975 which 1 6  c o a s t a l  5 / S t a t e s  a t tended .  The a c t i o n  p lan  was approved- and p l ans  were made f o r  i ts  
implementation, which inc luded  fou r  main a spec t s :  

( i )  I n t e g r a t e d  planning o f  t h e  development and management o f  t h e  r e sou rces  o f  t h e  
Mediterranean Basin; 

( i i )  Co-ordinated programme f o r  r e sea rch ,  monitoring,  and exchange o f  in format ion  
and assessment o f  t h e  s t a t e  o f  p o l l u t i o n  and of  p r o t e c t i o n  measures (ME0 
POL ; 

( i i i )  Framework convention and r e l a t e d  p r o t o c o l s  wi th  t h e i r  t e c h n i c a l  annexes f o r  
t h e  p r o t e c t i o n  o f  t h e  Mediterranean environment; 

( i v )  I n s t i t u t i o n a l  and f i n a n c i a l  imp l i ca t ions  o f  t h e  Action Plan.  

A l l  components of  t h e  a c t i o n  p l an  were in te rdependent  and provided a framework f o r  
comprehensive a c t i o n  t o  promote both t h e  p r o t e c t i o n  and t h e  continued development o f  
t h e  Mediterranean reg ion .  No component was an end i n  i t s e l f .  Each a c t i v i t y  was 
in tended  t o  a s s i s t  t h e  Mediterranean Governments i n  .improving t h e  q u a l i t y  of t h e  
environmental  in format ion  on which formula t ion  o f  t h e i r  n a t i o n a l  development 
p o l i c i e s  was based. Each a c t i v i t y  was a l s o  in tended  t o  improve t h e  a b i l i t y  o f  
Governments t o  b e t t e r  i d e n t i f y  op t ions  f o r  a l t e r n a t i v e  p a t t e r n s  o f  development and 
t o  make b e t t e r  r a t i o n a l  cho ices  f o r  a l l o c a t i o n  o f  resources .  

Fu r the r ing  these recommendations, a second meeting took p l ace  i n  Barcelona e a r l y  i n  
1976 a t  which t h e  1 6  p a r t i c i p a t i n g  S t a t e s  and t h e  European Economic Community (EEC) 
adopted t h e  Convention f o r  t h e  P r o t e c t i o n  of  t h e  Mediterranean Sea a g a i n s t  
P o l l u t i o n ,  a Pro tocol  f o r  t h e  Prevention o f  P o l l u t i o n  of  t h e  Mediterranean Sea by 
Dumping from Ships  and A i r c r a f t  and a Pro tocol  concerning co-operat ion i n  Combating 
P o l l u t i o n  o f  t h e  Mediterranean Sea by O i l  and o t h e r  Harmful Substances i n  Cases o f  
Emergency. This  became known a s  t h e  Barcelor$ Convention and en t e red  i n t o  fo rce  i n  
1978. UNEP was des igna ted  a s  t h e  s e c r e t a r i a t  o f  t h e  Action Plan  and t h e  Barcelona 
Convention. On 17 May 1980, i n  Athens, -a t h i r d  p ro toco l ,  P ro toco l  f o r  t h e  
P r o t e c t i o n  of  t h e  Mediterranean Sea a g a i n s t  P o l l u t i o n  from Land-Based Sources,  was 
adopted and signed by twelve Mediterranean S t a t e s  and t h e  EEC. 

The meeting which took p l ace  i n  Barcelona i n  1976 approved seven p i l o t  p r o j e c t s  ( s e e  
Ou t l i ne  o f  t h e  Programme below), which became t h e  b a s i s  f o r  the Co-ordinated 
Programme f o r  Research and Monitoring of P o l l u t i o n  i n  t h e  Mediterranean (MED POL). 
La t e r  on,  s i x  o t h e r  p r o j e c t s  were de f ined  and some o f  them implemented t o  broaden 
t h e  scope of  t h e  Programme, o r  t o  provide suppor t .  The Programme was co-ordinated 
by UNEP's Regional Seas Programme A c t i v i t y  Cent re  u n t i l  it was handed over  t o  a 
s e p a r a t e  Co-ordinating Uni t  fo r  the  Mediterranean Action Plan  (MAP), which was 

2/ Mediterranean Action Plan  and t h e  F i n a l  Act o f  t h e  Conference o f  - 
P l e n i p o t e n t i a r i e s  o f  t h e  Coas ta l  S t a t e s  of  t h e  Mediterranean Region f o r  t h e  
P r o t e c t i o n  o f  t h e  Mediterranean Sea (Barcelona,  1 - 16 February 1976). UNEP 
1978. 



e s t a b l i s h e d  by t h e  dec i s ion  of t h e  F i r s t  Meeting o f  t h e  Cont rac t ing  P a r t i e s  t o  t h e  
Barcelona Convention (Geneva 1979). Day-to-day co-ordinat ion of  t h e  MED POL 
a c t i v i t i e s  was c a r r i e d  o u t  by FAO, WHO and IOC. 

More than 200 s c i e n t i f i c  groups belonging t o  83 i n s t i t u t i o n s  from 1 6  c o u n t r i e s  
border ing  t h e  Mediterranean p a r t i c i p a t e d  i n  t h e  programme's a c t i v i t i e s .  The d a t a  
produced were submit ted t o  t h e  agencies  where t hey  were processed,  t ak ing  i n t o  
account t h e  r e s u l t s  o f  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e s  co-ordinated by t h e  
I n t e r n a t i o n a l  Atomic Energy Agency (IAEA) from i ts  I n t e r n a t i o n a l  Laboratory f o r  
Marine Rad ioac t iv i t y  (ILMR), a t  Monaco. The achievements o f  t h e  Programme a r e  
descr ibed  i n  d e t a i l  i n  t h e  F i n a l  Report and i n  t h e  S c i e n t i f i c  Reports  of  t h e  
P a r t i c i p a n t s .  

The Programme's p i l o t  phase a c t i v i t i e s  t h a t  s t a r t e d  i n  1975 came t o  t h e i r  end i n  
1980. The experience gained through them allowed UNEP t o  prepare ,  i n  c l o s e  
c o l l a b o r a t i o n  with FAO, WHO, I O C ,  UNESCO, WMO and I A E A ,  a proposal  f o r  a  Long-term 
P o l l u t i o n  Monitoring and Research Programme (MED POL - PHASE 11) endorsed a t  t h e  
Second Meeting of  t h e  Cont rac t ing  P a r t i e s  t o  t h e  Barcelona Convention (Cannes , March 
1981). This  long-term programme covers  four  d i f f e r e n t  and complementary monitoring 
a c t i v i t i e s :  monitoring o f  sou rces  of  p o l l u t i o n ;  'moni tor ing  of  c o a s t a l  a r e a s  
i nc lud ing  e s t u a r i e s ;  monitoring o f  open-sea r e f e r ence  a r e a s ;  monitoring o f  t r a n s p o r t  
o f  p o l l u t a n t s  through t h e  atmosphere; and twelve r e sea rch  p r o j e c t s  ranging from t h e  
development o f  r e f e r ence  methods and of environmental  q u a l i t y  c r i t e r i a  t o  s t u d i e s  on 
b a s i c  oceanographic p roces se s  and on t o x i c i t y ,  c a rc inogen ic i t y  and epidemiology of 
s e l e c t e d  p o l l u t a n t s  of s p e c i a l  re levance  t o  t h e  Mediterranean reg ion .  

This  second phase of  MED POL w i l l  l a s t  from 1981 t o  1991. The a c t i v i t i e s  w i l l  be 
c a r r i e d  ou t  by n a t i o n a l  l a b o r a t o r i e s  des igna ted  by t h e  Mediterranean Governments and 
w i l l  be co-ordinated by t h e  Ca-ordinating Unit  f o r  MAP i n  c l o s e  co-operat ion wi th  
FAO, WHO, IOC, UNESCO, WMO and I A E A .  The exper ience  gained under t h e  p i l o t  phase o f  
t h e  Programme should be t h e  guaranty f o r  t h e  succes s  o f  t h e  Long-term Programme i n  
f u l f i l l i n g  t h e  o v e r a l l  o b j e c t i v e s  of  t h e  environmental  assessment component of  t h e  
MAP, namely: 

- t o  a s s e s s ,  on a  con t inu ing  b a s i s ,  t h e  s t a t e  o f  p o l l u t i o n  of  t h e  Mediterranean 
Basin; 

- t o  i d e n t i f y  t h e  sources ,  pathways, amounts and e f f e c t s  o f  p o l l u t a n t s  e n t e r i n g  t h e  
Mediterranean Sea; 

- t o  e s t a b l i s h  temporal t r e n d s  i n  t h e  l e v e l s  o f  p o l l u t i o n ;  

- t o  provide t h e  b a s i s  f o r  bu i ld ing  models f o r  t h e  biogeochemical c y c l e  o f  
p o l l u t a n t s  i nc lud ing  t h e i r  p o s s i b l e  e f f e c t s ;  

- t o  p re sen t  t h e  informat ion  thus  obta ined  i n  such a way t h a t  it could be used as  a 
management t o o l  i n  t h e  c o n t r o l  of  p o l l u t i o n ;  

- t o  h e l p  t h e  r i p a r i a n  c o u n t r i e s  i n  making proper dec i s ions  wi th  r e s p e c t  t o  
environmental ly compatible  socio-economic development s t r a t e g i e s ;  and 

- t o  sugges t  methods f o r  p o l l u t i o n  c o n t r o l ,  i nc lud ing  t h e i r  cos t -bene f i t  a n a l y s i s .  



I1 OUTLINE OF THE PROGRAMME 

A MED POL P i l o t  P ro jec ts  

The Mediterranean P o l l u t i o n  Mon i to r i ng  and Research Programme (MED POL) cons is ted  o f  
t h e  seven p i l o t  p r o j e c t s  approved a t  t h e  1976 Barcelona meeting: 

MED POL I : Base l ine  Studies and Moni to r ing  o f  O i l  and Petroleum Hydrocarbons i n  
Marine Waters 

MED POL I1 : Base l ine  Studies and Moni to r ing  o f  Metals, p a r t i c u l a r l y  Mercury and 
Cadmium, i n  Marine Organisms 

MED POL I11 : Base l ine  Studies and Moni to r ing  o f  DOT, PCBs and o ther  Ch lor ina ted 
Hydrocarbons i n  Marine Organisms 

MED POL I V  : Research on t h e  E f f e c t s  o f  P o l l u t a n t s  on Marine Organisms and t h e i r  
Populat ions 

MED POL V : Research on t h e  E f f e c t s  o f  P o l l u t a n t s  on Marine Communities and 
Ecosystems 

MED POL V I  : Problems o f  Coastal Transport o f  P o l l u t a n t s  

MED POL V I I  : Coastal  Water Q u a l i t y  Cont ro l  

Each p i l o t  p r o j e c t  was de f i ned  i n  i t s  Operat ional  Document (see annexes I t o  IV) 
which conta ined the  d e s c r i p t i o n  o f  a minimal  work programme, mandatory f o r  a l l  
p a r t i c i p a n t s ,  and an extended programme recommended as des i rab le  f o r  t h e  more 
advanced research centres.  

MED POL I : Base l ine  Studies and Mon i to r "  q o f  O i l  and Petroleum ~ ~ d r o c a r b o n s  i n  
V )  Marine Waters ( IOC/WMO/UNEP )- 

The p o l l u t i o n  o f  t he  Mediterranean by o i l  o r  petroleum hydrocarbons i s  a ser ious  
problem on beaches and o the r  c o a s t a l  r e c r e a t i o n a l  areas. As yet,  t o o  l i t t l e  i s  
known about t h e  present  l e v e l s  o f  hydrocarbon p o l l u t i o n  and about i t s  e f f e c t s  on the  
Mediterranean ecosystem. The measurement o f  present  l e v e l s  o f  petroleum i n  a l l  i t s  
man i fes ta t i ons  i n  t h e  Mediterranean assumes g rea te r  importance because o f  t h e  
increase o f  o i l  tanker t r a f f i c  r e s u l t i n g  from the  re-opening o f  t h e  Suez Canal. 

The p i l o t  p r o j e c t  i nc ludes  t h e  v i s u a l  observa t ion  o f  o i l  s l i c k s  and o the r  f l o a t i n g  
p o l l u t a n t s ,  sampling o f  t a r  b a l l ,  surveys f o r  t a r  on beaches and the  determinat ion  
o f  d isso lved and dispersed hydrocarbons i n  sea-water. 

The aim o f  t he  p i l o t  p r o j e c t  i s  t o  develop a c a p a b i l i t y  t o  assess t h e  present  l e v e l  
and t h e  shor t -  and long-term t rends  o f  p o l l u t i o n  o f  t h e  Mediterranean by petroleum 
hydrocarbons. Th is  assessment cou ld  be achieved by us ing  accessib le,  agreed 
techniques, v e r i f i e d  by a c a r e f u l l y  co-ordinated i n t e r c a l i b r a t i o n  exerc ise.  The 
r e s u l t s  w i l l  c o n t r i b u t e  s u b s t a n t i a l l y  t o  t h e  fo rmu la t i on  o f  contingency p lans  t o  be 
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developed by t h e  Regional O i l  Combating Centre i n  Malta (ROCC) f o r  dea l i ng  w i t h  
impor tan t  o i l  s p i l l s  and w i t h  e f f e c t s  o f  l o c a l i z e d  ope ra t i ona l  s p i l l s .  

The p i l o t  p r o j e c t  i s  considered t o  be a  c o n t r i b u t i o n  t o  t he  In teg ra ted  Global  Ocean 
S t a t i o n  System ( IGOSS)  organized by t h e  Intergovernmental  Cceanographic Commission 
(IOC) o f  UNESCO i n  co-operat ion w i t h  t h e  World Meteoro log ica l  Organizat ion ( WMO) . 
The r a t i o n a l e  f o r  i n i t i a t i n g  a  p i l o t  p r o j e c t  based on IGOSS methodology i n  t h e  
Mediterranean reg ion  r e s t s  main ly  on th ree  fac t s :  

- the  IGOSS obse rva t i ona l  methodology i s  a v a i l a b l e  a t  t h e  i n i t i a t i o n  o f  MED POL I 
and can e a s i l y  be adapted t o  s u i t  t h e  purposes o f  t he  p i l o t  p r o j e c t  thereby 
avo id ing  t h e  necess i ty  o f  t a k i n g  t ime t o  e s t a b l i s h  new methods. In  add i t i on ,  t h e  
methodology cou ld  be f u r t h e r  developed du r ing  the  f i r s t  phase o f  t h e  p r o j e c t  
bear ing  i n  mind the  d e s i r a b i l i t y  o f  p r o v i d i n g  data t h a t  would be f u l l y  comparable 
t o  t h a t  produced by t h e  IGOSS p i l o t  p r o j e c t ;  

- by us ing  common methods and s t r a t e g y  throughout t he  Mediterranean, t h e  comparison 
o f  t he  e f f e c t s  o f  acc iden ta l  and ope ra t i ona l  d ischarges from tankers and shore 
f a c i l i t i e s  i n  the, va r i ous  p a r t s  o f  t h e  Mediterranean Sea would be poss ib le ;  

- by adopt ing a  methodology a l ready i n  use i n  o the r  reg ions  o f  t he  world, t h e  
Mediterranean cou ld  be t r u l y  compared w i t h  o the r  sea areas having q u i t e  d i f f e r e n t  
oceanographic regimes, e.g. t h e  North A t l a n t i c ,  i n  which t h e  p o s s i b i l i t i e s  f o r  
d i spe rs ion  and d i l u t i o n  are  g rea te r  and evaporat ion lower. 

MED POL I1 : Basel ine Studies and Moni to r ing  o f  Metals * part i c u l a r l y  Mercury and 
Cadmium, i n  Marine Organisms (FAO(GFCM)/UNEP )- 

Metals, p a r t i c u l a r l y  heavy metals l i k e  mercury, a re  t o x i c  t o  man and t o  most marine 
organisms. They can reach man d i r e c t l y  o r  i n d i r e c t l y  through food-chains and one o f  
the  sources o f  g rea tes t  concern i s  seafood. It i s  t he re fo re  impor tan t  t o  determine 
the  concent ra t ion  o f  such metals i n  f i s h ,  s h e l l f i s h  and o the r  e d i b l e  marine 
organisms. 

It i s  recognized t h a t  t h e  Mediterranean i s ,  t e c t o n i c a l l y  speaking, an a c t i v e  reg ion  
and t h a t ,  as a  r e s u l t ,  some metals may have h i g h  n a t u r a l  l e v e l s  and g rea t  v a r i a t i o n s  
i n  t h e i r  concent ra t ions  i n  sea-water and sediments. The b l u e f i n  tuna, as w e l l  as 
o the r  tuna, i s  known t o  accumulate mercury and Mediterranean tuna seem t o  have much 
h ighe r  l e v e l s  than those from t h e  A t l a n t i c .  

The p i l o t  p r o j e c t  dea ls  p r i m a r i l y  w i t h  t h e  concent ra t ion  o f  se lec ted metals, , 

p a r t i c u l a r l y  mercury and cadmium, i n  marine organisms. I n  a d d i t i o n  t o  these 
elements, t h e  measurement o f  t he  l e v e l s  o f  copper, lead,  manganese, selenium and 
z inc  i s  recommended, p a r t i c u l a r l y  when de tec t i on  methods p r o v i d i n g  f o r  
mul t i -e lementa l  ana l ys i s  a re  ava i l ab le .  The s t r i p e d  mu l l e t ,  t h e  Mediterranean 
mussel and the  b l u e f i n  tuna represent  t h ree  d i f f e r e n t  ecotypes which have been 
se lec ted as i n d i c a t o r  species f o r  t h e  mon i to r i ng  programme. The sampling frequency 
recommended i s  seasonal. 

Although t h e  i n fo rma t ion  on l e v e l s  o f  se lec ted meta ls  i n  rep resen ta t i ve  marine 
organisms is be ing c o l l e c t e d  p r i m a r i l y  t o  assess t h e  h e a l t h  r i s k s  stemming from 
consumption o f  seafood, data c o l l e c t e d  through the  p r o j e c t  w i l l  he lp  t o  c l a r i f y  

4/ See Operat ional  Document i n  annex 11. - 



whether t h e  r e l a t i v e l y  h i g h  concentrat ions o f  some metals observed i n  Mediterranean 
organisms a re  due t o  n a t u r a l  phenomena o r  anthropogenic inputs .  

During the  course o f  t he  p r o j e c t  a proposal  was generated t o  t e s t  w i t h i n  the  
framework o f  MED POL I 1  and MED POL I11 t h e  "mussel watch" g l o b a l  experiment (annex 
11, appendix IV) ,  t a k i n g  advantage o f  the  e x i s t i n g  i n s t i t u t i o n a l  i n f r a s t r u c t u r e  and 
o f  the  well-organized i n t e r c a l i b r a t i o n  exerc ises (MED POL XI).  Due t o  a number o f  
reasons, however, t h e  exerc ise  never came t o  a successful  end. 

MED POL 111 : Basel ine Studies and Moni tor ing  o f  DDT, PCBs and o ther  Chlor inated 
5 / Hydrocarbons i n  Marine Organisms (FAO(GFCM)/UNEP>- 

S i m i l a r  arguments t o  those advanced f o r  t he  moni tor ing  o f  metals (MED POL 11) apply 
t o  ch lo r i na ted  hydrocarbons. They a r e  usua l l y  accumulated by marine organisms, and 
are p o t e n t i a l l y  harmful  t o  man e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  through the  marine 
organisms he consumes. I n  add i t ion ,  many ch lo r i na ted  hydrocarbons a re  very 
p e r s i s t e n t  and, as a r e s u l t ,  tend t o  accumulate w i t h  time. Furthermore, even l e s s  
i s  known about t h e  present  concent ra t ion  o f  these chemicals i n  the Mediterranean 
than about t h e  concent ra t ions  o f  metals. Since most ch lo r i na ted  hydrocarbons are  
produced by man, n a t u r a l  background l e v e l s  of  these substances do n o t  present such a 
g rea t  problem i n  base l ine  s tud ies  as metals. 

The p i l o t  p r o j e c t  i s  concerned w i th  determining the  l e v e l s  o f  organochlor ine 
compounds which a re  considered t o  be espec ia l l y  harmful,  e i t h e r  d i r e c t l y  o r  
i n d i r e c t l y ,  t o  representa t ive  components o f  t he  Mediterranean ecosystem. DDT and 
i t s  metabol i tes,  PCBs and d i e l d r i n  were s ing led  out  as f a l l i n g  i n t o  t h i s  category. 
Whenever possib le,  o the r  p e r s i s t e n t  organic compounds were i d e n t i f i e d  and q u a n t i f i e d  
i n  samples. The organisms se lec ted f o r  moni to r ing  a re  s t r i p e d  mu l le t ,  Mediterranean 
mussel and p i n k  shrimp. These organisms are  n o t  o n l y  impor tant  economical ly bu t  a re  
almost ub iqu i tous  throughout the  Mediterranean. The sampling frequency recommended 
is seasonal. 

Although t h e r e  i s  no present  evidence o f  harm t o  man caused by t h e  cu r ren t  l e v e l s  o f  
ch lo r i na ted  hydrocarbons i n  marine organisms from the Mediterranean, i t  i s  
reasonable t o  expect t h a t ,  because o f  t he  nature  o f  these substances, t h e i r  bu i ld -up 
may lead t o  damage o f  c e r t a i n  components o f  t h e  marine ecosystem and as a r e s u l t  t o  
consumers. 

The r e s u l t s  o f  t h e  p r o j e c t  should g r e a t l y  c o n t r i b u t e  t o  the  assessment o f  the 
present  d i s t r i b u t i o n  o f  ch lo r i na ted  hydrocarbons i n  the  Mediterranean Sea and thus 
t o  a b e t t e r  understanding o f  t h e  eventual  r i s k  t o  which t h e  marine ecosystems may be 
exposed. 

MED POL I V  : Research on the E f f e c t s  o f  P l u t a n t s  on Marine Organisms and t h e i r  ^ Populat ions (FAO(GFCM)/UNEP)- 

The marine environment is charac ter ized by r e l a t i v e l y  constant  phys i ca l  and chemical 
condi t ions.  As a r e s u l t ,  marine organisms are  n o t  adapted t o  sudden changes i n  
t h e i r  environmental cond i t ions ,  t o  c e r t a i n  substances n o t  normal ly  present  i n  
sea-water, o r  t o  unusual ly  h i g h  concent ra t ions  o f  substances which a re  normal ly  
present  as microconst i tuents .  
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[ h e  p r o j e c t  d e a l s  main ly  wi th  long-term exper iments  t h a t  aim t o  i n v e s t i g a t e  t h e  
s u b - l e t h a l  e f f e c t s  o f  p o t e n t i a l  p o l l u t a n t s ,  i n c l u d i n g  f u n c t i o n a l  a s  well a s  
morpho log ica l  changes .  I f  o rgan i sms  c a n n o t  be k e p t  l o n g  enough under  c u l t u r e  
c o n d i t i o n s  t o  a l l o w  long-term t o x i c i t y  tests, a c u t e  t o x i c i t y  e x p e r i m e n t s  a r e  c a r r i e d  
o u t .  

The e x p e r i m e n t s  a r e  n o t  l i m i t e d  t o  i n d i v i d u a l  o rgan i sms  b u t  a l s o  cover  p o p u l a t i o n s  
where s u b t l e  changes  i n  t h e  b e h a v i o u r a l  p a t t e r n  c o u l d  s e r v e  as  e a r l y  warning s i g n s  
and l e a d  t o  t h e  p o s s i b i l i t y  o f  p r e d i c t i n g  t h e  moment a t  which t h e  o rgan i sms  w i l l  be  
harmed a t  t h e  p o p u l a t i o n  l e v e l .  I n f l u e n c e s  t r a n s m i t t e d  th rough  t h e  t r o p h i c  l e v e l s ,  
p a r t i c u l a r l y  i n  e x p e r i m e n t s  on p o p u l a t i o n s ,  a r e  a l s o  s t u d i e d .  

Work w i l l  b e  c a r r i e d  o u t  t o  e s t a b l i s h  t h e  most s e n s i t i v e  s t a g e s  i n  t h e  l i f e - c y c l e  o f  
t h e  o rgan i sms  t e s t e d .  P h y s i o l o g i c a l  and b iochemica l  s t u d i e s  w i l l  be  conduc ted  i n  
o r d e r  t o  p r o v i d e  i n f o r m a t i o n  on t h e  mechanisms invo lved  i n  t h e  e f f e c t s  and t r a n s p o r t  
o f  p o l l u t a n t s .  The f u n c t i o n a l  and s t r u c t u r a l  damage t o  t h e  g e n e t i c  m a t e r i a l  o f  
i n d i v i d u a l s  and t h e i r  p o p u l a t i o n s  w i l l  a l s o  be s t u d i e d .  

The p r o j e c t  shou ld  p r o v i d e  t h e  b i o l o g i c a l  background f o r  m o n i t o r i n g  and g e n e r a t e  
d a t a  r e q u i r e d  as t h e  s c i e n t i f i c  b a s i s  f o r  t h e  development o f  wa te r  q u a l i t y  c r i t e r i a  
i n  g e n e r a l .  N a t u r a l l y ,  t h e s e  c r i t e r i a  c a n n o t  b e  b a s e d  s o l e l y  on b i o l o g i c a l  t e s t s ,  
b u t  t h e  r e s u l t s  s h o u l d  p r o v i d e  t h e  b a s i s  f o r  u n d e r s t a n d i n g  p o t e n t i a l  h a z a r d s  t o  t h e  
ecosys tems ,  i n c l u d i n g  man, caused  by i n c r e a s e d  l e v e l s  o f  p o l l u t a n t s  i n  t h e  mar ine  
environment .  

MED POL V : Research on t h e  E f f e c t s  o f  P o l l u t a n t s  on  Marine Communities and 
E C O S ~ S ~ ~ S  (FAO(GFCM)/UNEP$/ 

T h e o r e t i c a l l y ,  s e v e r a l  t y p e s  o f  mar ine  communit ies  and ecosys tems  c o u l d  be  s t u d i e d  
i n  t h e  framework of  this p i l o t  p r o j e c t .  For  p r a c t i c a l  p u r p o s e s ,  t h e  p r o j e c t  f o c u s e s  
on n a t u r a l  communit ies  and ecosys tems  i n  c o a s t a l  w a t e r s ,  i n c l u d i n g  l a g o o n s  and 
b r a c k i s h  c o a s t a l  l a k e s ,  where changes  may b e  a n t i c i p a t e d  a s  a consequence o f  man 's  
a c t i v i t i e s .  In  a d d i t i o n ,  ecosys tems  i n  r e l a t i v e l y  u n p o l l u t e d  a r e a s  s u c h  a s  mar ine  
p a r k s  a r e  s t u d i e d  f o r  r e f e r e n c e .  In  o r d e r  t o  d e t e c t  long- term changes ,  p a r t i c u l a r  
emphasis  is l a i d  on s t u d y i n g  ecosys tems  i n  a r e a s  t h a t  have been s t u d i e d  p r e v i o u s l y .  

To t h e  l a r g e s t  p o s s i b l e  e x t e n t ,  t h e  ecosys tems  a r e  s t u d i e d  a s  i n t e g r a l  u n i t s ,  t a k i n g  
i n t o  accoun t  t h e  dynamic i n t e r a c t i o n s  among t h e i r  v a r i o u s  components. S p e c i a l  
a t t e n t i o n  is g iven  t o  t h e  t r a n s f e r  o f  p o l l u t a n t s  between t r o p h i c  l e v e l s  by t h o s e  
o rgan i sms  t h a t  a r e  used i n  t h e  m o n i t o r i n g  p r o j e c t s  (MED POL I1 and MED POL 111). 

The p a r a m e t e r s  and t h e  e f f e c t s  under  s t u d y  v a r y ,  depending on t h e  community and 
ecosystem.  Community s t r u c t u r e ,  f u n c t i o n a l  i n d i c e s  and body burden o f  p o l l u t a n t s  
a r e  g i v e n  p a r t i c u l a r  a t t e n t i o n .  

The p r o j e c t  shou ld  p r o v i d e  i n f o r m a t i o n  abou t  t h e  s t r u c t u r a l  and f u n c t i o n a l  s ta te  o f  
Medi te r ranean  marine communit ies  and ecosys tems  which c a n  t h e n  b e  used as t h e  b a s i s  
f o r  a n a l y s i n g  t r e n d s  i n  t h e i r  changes .  Fur the rmore ,  it is e x p e c t e d  t h a t  t h r o u g h  
t h i s  p r o j e c t ,  methods w i l l  be  deve loped  and t e s t e d  which c a n  be  used f o r  o b s e r v i n g  
community and ecosystem m o d i f i c a t i o n s  and i n  d e t e r m i n i n g  t h e  was te - rece iv ing  
c a p a c i t y  o f  v a r i o u s  p a r t s  o f  t h e  Medi te r ranean ,  a s  w e l l  as  p e r h a p s ,  t h e  
Medi te r ranean  Sea a s  a h o l e .  I n  connexion wi th  t h e s e  o b j e c t i v e s  t h e  p r o j e c t  w i l l  
d i r e c t l y  c o n t r i b u t e  t o  t h e  development o f  p r i n c i p l e s  and g u i d e l i n e s  f o r  t h e  
s e l e c t i o n  and management o f  s p e c i a l l y  p r o t e c t e d  mar ine  areas. 

7/ See O p e r a t i o n a l  Document i n  annex 11. - 



8/ ME0 POL VI : Problems o f  Coas ta l  Transport  o f  P o l l u t a n t s  (IOC/UNEP)- 

Sea s u r f a c e  t r a n s p o r t  i n  t h e  Mediterranean is  g e n e r a l l y  cyc lon i c  (counter-clockwise)  
i n  both t h e  e a s t e r n  and western b a s i n s ,  but  c o a s t a l  c u r r e n t s  a r e  very  complex and 
mani fes t  a s t r o n g  v a r i a b i l i t y .  Owing t o  t h e  l a r g e  r a t i o  of  c o a s t l i n e  t o  t h e  s e a  
s u r f a c e  i n  t he  Mediterranean Sea, t h e  water  c i r c u l a t i o n  has  an important  longshore 
cmponen t .  Therefore p o l l u t a n t s  discharged i n t o  c o a s t a l  waters  t end  t o  be 
t r a n s p o r t e d  a long  t h e  c o a s t s .  

Water l e a v e s  t h e  Mediterranean a t  depth and is rep laced  by A t l a n t i c  water a t  t h e  
s u r f a c e  through t h e  S t r a i t  o f  G i b r a l t a r .  The ma jo r i t y  of p o l l u t a n t s  e n t e r  t h e  s e a  
i n  t h e  upper l a y e r s .  However, due t o  t h e  v e r t i c a l  mixing, and t o  s t r o n g  convec t ive  
motions i n  some a r e a s  du r ing  t h e  win te r ,  t hey  can  be spread  i n t o  t h e  deep 
Mediterranean water ,  and flow s lowly  through t h e  S t r a i t .  On t h e  b a s i s  o f  t h e  
gene ra l  hydrography of  t h e  Mediterranean and o f  mass t r a n s p o r t  measurements i n  t h e  
S t r a i t ,  t h e  r e s idence  t ime o f  e n t e r i n g  water is e s t ima ted  t o  be about 100 yea r s .  

Although t h e  gene ra l  n a t u r e  of  t h e  mass t r a n s p o r t  o f  sea-water i n  t h e  Mediterranean 
is  reasonably  wel l  understood,  t h e  knowledge o f  l o c a l  c i r c u l a t i o n  p a t t e r n s  is still  
meagre. The former may s e r v e  i n  s t u d i e s  o f  t h e  d i s t r i b u t i o n  o f  p o l l u t a n t s  e n t e r i n g  
t h e  s e a  v i a  t h e  atmosphere, but  t h e  l a t t e r  is  much more impor tan t  i n  s t u d i e s  o f  t h e  
d i s t r i b u t i o n  o f  p o l l u t a n t s  e n t e r i n g  t h e  s e a  v i a  r i v e r s  and e f f l u e n t  o u t f a l l s .  

The main aim of t h e  p i l o t  p r o j e c t  is t h e  i n v e s t i g a t i o n  o f  water c i r c u l a t i o n  and 
s t r a t i f i c a t i o n  i n  c o a s t a l  a r e a s  and t h e  exchange of  water between t h e  c o a s t a l  and 
o f f s h o r e  r eg ions ,  i n  o rde r  t o  provide  t h e  necessary  in format ion  on one o f  t h e  main 
phys i ca l  p rocesses  c o n t r i b u t i n g  t o  t h e  c o a s t a l  t r a n s p o r t  o f  p o l l u t a n t s  i n  t h e  
Mediterranean Sea. Spec i a l  a t t e n t i o n  is given t o  t h e  movement o f  t h e  s u r f a c e  l a y e r  
s i n c e  t h i s  c o n t r i b u t e s  cons ide rab ly  t o  t h e  r a p i d  spread  of  c e r t a i n  p o l l u t a n t s ,  e.g. 
f l o a t i n g  l i t t e r  o r  petroleum hydrocarbons. 

The informat ion  provided by t h i s  p r o j e c t  w i l l  be u s e f u l  i n  t h e  assessment  o f  a l l  t he  
a s p e c t s  o f  marine p o l l u t i o n  covered by t h e  o t h e r  p i l o t  p r o j e c t s .  The informat ion  is 
a l s o  necessary  f o r  t h e  formula t ion  and t e s t i n g  o f  models o f  t h e  b iogeocyles  o f  
p o l l u t a n t s  i n  t h e  Mediterranean Sea. 

9 /  MED POL VII : Coas ta l  Water Q u a l i t y  Control  (WHO/UNEP)- 

The s e r i o u s  and r a p i d l y  growing p o l l u t i o n  o f  t h e  c o a s t a l  waters  o f  t h e  Mediterranean 
is  having an i n c r e a s i n g  impact on t h e  s o c i a l  and economic well-being o f  t h e  
c o u n t r i e s  border inq  it. In a d d i t i o n  t o  t h e  m i l l i o n s  o f  i n h a b i t a n t s  l i v i n g  a long  t h e  
c o a s t l i n e  o f  t h e  Mediterranean,  m i l l i o n s  o f  t o u r i s t s  spend t h e i r  ho l i days  on t h e  
s h o r e s  o f  t h i s  s e a ,  and t h e r e  i s  a cons ide rab l e  p o t e n t i a l  f o r  spreading  o f  
disease-caus ing  micro-organisms. 

The p re sen t  s i t u a t i o n  c o n s t i t u t e s  a  s i g n i f i c a n t  h e a l t h  hazard i n  many p l ace s .  
Sa lmonel los i s ,  dysen t e ry ,  v i r a l  h e p a t i t i s  and p o l i o m y e l i t i s  have a l l  been endemic i n  
t he  Mediterranean a r e a ,  and dur ing  r ecen t  yea r s  t h e r e  have been a number o f  c h o l e r a  
ou tbreaks .  There is a d i s t i n c t  need f o r  b e t t e r  ep idemiologica l  d a t a  concerning 
c o r r e l a t i o n  between d i s e a s e s  and c o a s t a l  water p o l l u t i o n .  There is ample evidence 
t h a t  contaminated s h e l l f i s h  a r e  an impor tan t  concern t o  p u b l i c  h e a l t h .  The risk o f  
i n f e c t i o n  from swimming and o t h e r  r e c r e a t i o n a l  a c t i v i t i e s  i n  c o a s t a l  waters  i s  

8/ See Opera t iona l  Document i n  annex 111. - 
9/ See Opera t iona l  Document i n  annex IV. - 



i n c r e a s e d  i n  c e r t a i n  a r e a s  by t h e  absence  o r  inadequacy o f  beach s a n i t a r y  
f a c i l i t i e s .  Thus, a c t u a l  and p o t e n t i a l  h e a l t h  e f f e c t s  a r e  o f  pr ime importance.  

Using commonly a g r e e d  methods,  t h e  p r o j e c t  is i n t e n d e d  t o  i n i t i a t e  a  s a n i t a r y  and 
h e a l t h  s u r v e i l l a n c e  o f  c o a s t a l  r e c r e a t i o n a l  w a t e r s  and o f  s h e l l f i s h - g r o w i n g  w a t e r s  
i n  s e l e c t e d  a r e a s .  M i c r o b i o l o g i c a l  i n d i c a t o r s  a r e  used a s  t h e  most s i g n i f i c a n t  
c r i t e r i a  o f  t h e  s a n i t a r y  q u a l i t y  o f  c o a s t a l  w a t e r s  and o rgan i sms  l i v i n g  i n  them, 
p a r t i c u l a r l y  t h e  most commonly e a t e n  raw mol luscs .  

S c i e n t i f i c  s t u d i e s  on t h e  e p i d e m i o l o g i c a l  e v i d e n c e  o f  e f f e c t s  on h e a l t h  caused  by 
i n a d e q u a t e  s a n i t a r y  c o n d i t i o n s  i n  c o a s t a l  a r e a s  a r e  c a r r i e d  o u t .  They i n c l u d e  a 
rev iew o f  e p i d e m i o l o g i c a l  f a c t o r s  and h e a l t h  c r i t e r i a  on which q u a l i t y  s t a n d a r d s  f o r  
c o a s t a l  w a t e r s  are based ,  and t h e  development o f  a methodology f o r  e p i d e m i o l o g i c a l  
r e s e a r c h  programmes. 

The p r o j e c t  s h o u l d  produce s t a t i s t i c a l l y  s i g n i f i c a n t  d a t a ,  s c i e n t i f i c  i n f o r m a t i o n  
and t e c h n i c a l  p r i n c i p l e s  which a r e  r e q u i r e d  f o r  t h e  assessment  o f  t h e  p r e s e n t  l e v e l s  
o f  c o a s t a l  p o l l u t i o n  as i t  c o n c e r n s  human h e a l t h .  T h i s  i s  c o n s i d e r e d  t o  be 
i n d i s p e n s a b l e  f o r  t h e  r a t i o n a l  d e s i g n  and e f f i c i e n t  implementa t ion  o f  n a t i o n a l  
programmes t o  c o n t r o l  c o a s t a l  p o l l u t i o n  from land-based s o u r c e s  i n  t h e  Medi te r ranean  
a r e a .  

B MED POL-Related P r o j e c t s  

I n  a d d i t i o n  t o  
a l s o  proposed 
s u p p o r t :  

MED POL VIII : 

MED POL I X  : 

M E D P O L X  : 

MED POL XI : 

MED POL XI1 : 

MED POL XI11 : 

t h e  o r i g i n a l  seven p i l o t  p r o j e c t s ,  a  number o f  r e l a t e d  p r o j e c t s  were 
t o  broaden t h e  scope  o f  t h e  programme, o r  t o  p r o v i d e  t h e  n e c e s s a r y  

Biogeochemical  S t u d i e s  o f  S e l e c t e d  P o l l u t a n t s  i n  t h e  Open Waters o f  
t h e  ~ e d i t e r r a n e a n  

Role  o f  Sed imenta t ion  i n  t h e  P o l l u t i o n  o f  t h e  Medi te r ranean  Sea 

P o l l u t a n t s  from Land-Based S o u r c e s  i n  the Medi te r ranean  

I n t e r c a l i b r a t i o n  o f  A n a l y t i c a l  Techniques  and Common Maintenance 
S e r v i c e s  

I n p u t  o f  P o l l u t a n t s  i n t o  t h e  Medi te r ranean  Sea v i a  t h e  Atmosphere 

Model l ing o f  Marine Systems 

These a d d i t i o n a l  p r o j e c t s ,  some o f  which were never  f u l l y  implemented, a r e  d e s c r i b e d  
i n  t h i s  document i n  t h e  c o r r e s p o n d i n g  p r o j e c t  d e s c r i p t i o n s  ( s e e  annexes  V t o  X ) .  

MED POL VIII : Biogeochemical  S t u d i e s  o f  S e l e c t s  P o l l u t a n t s  i n  t h e  Open Waters  o f  t o /  t h e  Medi te r ranean  (IAEA/IOC/UNEP )Ã 

Heavy m e t a l s  and c h l o r i n a t e d  hydrocarbons a r e  two t y p e s  o f  p o l l u t a n t s  i d e n t i f i e d  i n  
most o c e a n i c  a r e a s .  Although t h e  c o a s t a l  zones  o f  t h e  o c e a n s  a r e  g e n e r a l l y  t h e  most 
p o l l u t e d ,  be ing  t h e  a r e a s  most a f f e c t e d  by man's a c t i v i t i e s ,  t h e  l e v e l s  i n  t h e  open 
Medi te r ranean  a r e  p robab ly  more i m p o r t a n t  because  t h e  open w a t e r s  compr i se  a l a r g e r  
volume o f  water  t h a n  t h e  c o a s t a l  zones  and t h e r e f o r e  p robab ly  c o n t a i n  t h e  b u l k  o f  

10 /  See P r o j e c t  D e s c r i p t i o n  i n  annex V ,  - 



t h e  t o t a l  p o l l u t a n t  load.  Furthermore, knowing of f -shore  concen t r a t i ons  
p o l l u t a n t s  i n  t h e  Mediterranean is important  fo r  comparison with o t h e r  s e a s  
oceans and with t h e  l e v e l s  found i n  c o a s t a l  waters  t o  a s c e r t a i n  t h e  degree  
degrada t ion  o f  t h e  Mediterranean a s  a  m o l e .  

0 f  
and 
0 f  

In a d d i t i o n  t o  p o l l u t i o n  load  assessment ,  by measuring t h e  amounts o f  heavy me ta l s  
and c h l o r i n a t e d  hydrocarbons i n  water ,  sediments ,  b i o t a  and, i n  some cases ,  t h e  a i r ,  
one can d e f i n e  t r a n s p o r t  pathways and r e s e r v o i r s  i n  t h e  open Mediterranean. This 
provides  t h e  uni fy ing  concept t h a t  w i l l  h e lp  understand t h e  r e s u l t s  ob ta ined  through 
MED POL I1 and MED POL I11 i n  t h e  c o a s t a l  a r e a  a s  wel l  a s  complement informat ion  
obta ined  i n  ME0 POL I V  and ME0 POL V. 

Data obta ined  through t h e  p r o j e c t ,  combined with t hose  which w i l l  be c o l l e c t e d  
through the  o t h e r  MED POL p r o j e c t s ,  w i l l  p rovide  a  sound b a s i s  f o r  a  model on t h e  
biogeochemical c y c l e  o f  p o l l u t a n t s  i n  t h e  Mediterranean (MED POL XIII). 

The immediate goa l  o f  t h e  p r o j e c t  is t o  o b t a i n  d a t a  on l e v e l s  o f  me ta l s  and 
ch lo r ina t ed  hydrocarbons i n  open waters  o f  t h e  Mediterrranean i n  o rde r  t o  a s s e s s  t h e  
t o t a l  p r e sen t  load  o f  t h e s e  p o l l u t a n t s  and i n  o rde r  t o  understand t h e i r  dynamics 
( e n t r y ,  t r a n s p o r t ,  t ransformat ion  and decay) ,  t h u s  complementing t h e  c o a s t a l  
monitoring undertaken by t h e  o r i g i n a l  seven MED POL p i l o t  p r o j e c t s .  

Long-term goa l s  a r e  t o  provide t h e  d a t a  needed f o r  development o f  models o f  t h e  
biogeocycl inq of  p o l l u t a n t s  i n  t h e  Mediterranean. 

During t h e  cou r se  o f  t h e  p r o j e c t  a  proposa l  was genera ted  f o r  t h e  development o f  a  
J o i n t  Mediterranean Cruise (annex V, appendix I ) .  However, due t o  d i f f i c u l t i e s  i n  
s ecu r ing  s u i t a b l e  r e sea rch  v e s s e l s ,  t h e  i dea  was no t  pursued t o  t h e  end. The 
proposa l  was t h e  product o f  t h e  cons ide rab l e  e f f o r t  o f  a  j o i n t  in te ragency  committee 
cha i r ed  by IAEA, and inc lud ing  r e p r e s e n t a t i v e s  from UNEP, FAO, IOC, WMO and IAEA. 

MED POL IX : Role o f  Sedim t a t i o n  i n  t h e  Po l lu t i on  of  t h e  Mediterranean Sea i f7  (UNESCO/UNEP )Ã 

A comparison between d i s so lved  and p a r t i c u l a t e  elemental  concen t r a t i ons  o f  most 
meta ls  and organic  p o l l u t a n t s  i n  t h e  a q u a t i c  environment i n d i c a t e s  t h a t  t hey  a r e  
r e l a t i v e l y  h igher  i n  t h e  s o l i d  phase t han  i n  t h e  d i s so lved  phase. A s  a r e s u l t ,  t h e  
t o t a l  r e l a t i v e  amount o f  p o l l u t a n t s  t r a n s p o r t e d  by r i v e r  water i n  t h e  d i s so lved  
phase compared with t h a t  on suspended sediments  c l e a r l y  shows t h e  importance o f  t h e  
l a t t e r  i n  any waste load  assessment ,  e s p e c i a l l y  where a  high sediment load  is 
p re sen t .  

In a d d i t i o n  t o  n a t u r a l  p a r t i c u l a t e s  from va r ious  o r i g i n s ,  secondary enr iched  
p a r t i c u l a t e s  such a s  p e s t i c i d e s  f ixed  on c l a y  mine ra l s  and organic  mat te r  eroded and 
c a r r i e d  by r i v e r s  i n c r e a s e  t h e  contaminant load .  P o l l u t a n t s  from sewage and 
i n d u s t r i a l  wastes may be adsorbed on suspended p a r t i c l e s  o r  d i r e c t l y  discharged i n  
p a r t i c u l a t e  form i n t o  r ece iv ing  waters .  

Development of common procedures f o r  r e p r e s e n t a t i v e  sampling of  r i v e r -  suspended 
sediments  w i l l  be i n i t i a t e d  under t h i s  p r o j e c t .  This  i nc ludes  methods 
s e p a r a t i o n  of suspended s o l i d s ,  e x t r a c t i o n  procedures and a n a l y t i c a l  methods 
s e l e c t e d  o rgan ic s  and heavy meta ls .  

f o r  
f o r  

Il/ See P r o j e c t  Descr ip t ion  i n  annex V I .  - 



A s e l e c t i o n  o f  Mediterranean r i v e r s  t o  be sampled and analysed f o r  subs t ances  
c a r r i e d  by suspended sediments  w i l l  be made. ~ e s u l t s  w i l l  be used i n  t h e  o v e r a l l  
assessment o f  p o l l u t a n t s  con t r ibu t ed  by major r i v e r s  c a r r i e d  out  i n  t h e  framework o f  
MED POL X p r o j e c t .  

The p r o j e c t  should c o n t r i b u t e  t o  an o v e r a l l  assessment o f  t h e  t o t a l  p o l l u t i o n  load  
o f  t h e  Mediterranean by provid ing  d a t a  on p o l l u t a n t s  a s soc i a t ed  with suspended r i v e r  
sediments  through t h e  c o l l e c t i o n  o f  a f i r s t  s e t  o f  r iver-sediment  p o l l u t i o n  da t a .  

MED POL X : P o l l u t a n t s  from Land-Based Sources i n  t h e  Mediterranean (WHO/ECE/ 
UNIDO/FAO/UNESCO/IAEA/UNEP 

The main land-based sources  o f  p o l l u t i o n  of  Mediterranean c o a s t a l  waters  are 
municipal  sewage and i n d u s t r i a l  e f f l u e n t s  d i s cha rg ing  through r i v e r s  o r  d i r e c t l y  t o  
t h e  sea .  Po l lu t i on  is aggravated i n  t h e  Mediterranean, which is an almost  e n t i r e l y  
enclosed a r e a ,  by very  smal l  t i d a l  e f f e c t s ,  long  pe r iods  o f  calm weather and 
r e l a t i v e l y  h igh  ambient temperatures .  

In o rde r  t o  o b t a i n  comprehensive informat ion  on most major p o l l u t a n t  i n p u t s  i n t o  t h e  
Mediterranean from land-based sou rces ,  t h e  fol lowing t a s k s  a r e  undertaken wi th in  
t h i s  p r o j e c t :  

- prepa ra t ion  o f  an inventory  o f  land-based sou rces  o f  p o l l u t a n t s  d i s cha rg ing  
d i r e c t l y  i n t o  t h e  Mediterranean; 

- assessment o f  t h e  na tu re  and q u a n t i t y  of p o l l u t a n t s -  from c o a s t a l  sou rces ;  

- assessment o f  t h e  n a t u r e  and q u a n t i t y  of  p o l l u t a n t s  ca r r ' i ed  by major r i v e r s ;  

- review o f  p re sen t  waste d i s p o s a l  and p o l l u t i o n  management p r a c t i c e s .  

The p r o j e c t  cove r s  those  c o a s t a l  zones o f  t h e  Mediterranean sea t h a t  d i r e c t l y  
i n f luence  t h e  q u a l i t y  of t h e  marine waters  by t h e  d i scha rge  o f  l i q u i d ,  dumping o f  
s o l i d ,  o r  emission o f  gaseous wastes. 

This p r o j e c t ,  c l o s e l y  l i nked  t o  t h e  o t h e r  MED POL p r o j e c t s ,  should provide t h e  
Governments o f  t h e  Mediterranean c o a s t a l  S t a t e s  with app rop r i a t e  informat ion  on t h e  
type  and q u a n t i t y  o f  p o l l u t i o n  i n p u t s  from major land-based sources  and r i v e r s ,  and 
on t h e  p re sen t  s t a t u s  o f  waste d i s cha rge  and management p r a c t i c e s  which a f f e c t  
marine p o l l u t i o n .  This in format ion ,  combined with t h a t  c o l l e c t e d  through t h e  MED 
POL p r o j e c t s  on t h e  biogeocycles ,  l e v e l s  and e f f e c t s  o f  var ious  p o l l u t a n t s  on human 
h e a l t h  and marine ecosystems should be used t o  a s s i s t  t h e  Mediterranean Governments 
i n  t h e  implementation o f  t h e  Pro tocol  fo r  t h e  P ro t ec t ion  o f  t h e  Mediterrranean Sea 
Against Po l lu t i on  from Land-Based Sources. 

MED POL XI : I n t e r c a l i b r a t i o n  o f  Analy t ic  Techniques and Common Maintenance !b Serv i ces  (IAEA/FAO/IOC/UNEP)Ã 

I n t e r c a l i b r a t i o n  

In co-ordinated s t u d i e s ,  when many l a b o r a t o r i e s  a r e  involved i n  measuring t r a c e  
p o l l u t a n t s  such a s  heavy meta ls ,  c h l o r i n a t e d  and petroleum hydrocarbons by va r ious  

12/ See P r o j e c t  Descr ip t ion  i n  annex VII. - 
13/ See P r o j e c t  Descr ip t ion  i n  annex VII. - 



methods,  i t  is e s s e n t i a l  t o  e n s u r e  t h e  c o m p a r a b i l i t y  o f  t h e  d a t a  o b t a i n e d  by 
d i f f e r e n t  l a b o r a t o r i e s  t o  deduce any s e n s i b l e  c o n c l u s i o n .  Thus, a  j o i n t  e f f o r t  by 
t h e  l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  t h e  same p r o j e c t  towards  improving t h e  
c o m p a r a b i l i t y  o f  t h e  d a t a  is e s s e n t i a l  t o  make t h e  measurements m e a n i n g f u l .  P a s t  
e x p e r i e n c e  g a i n e d  th rough  v a r i o u s  i n t e r c a l i b r a t i o n  e x e r c i s e s  on t h e  measurements o f  
trace p o l l u t a n t s  shows t h a t  t h e  d a t a  o f  d i f f e r e n t  l a b o r a t o r i e s  on an i d e n t i c a l  
sample  c a n  sometimes d i f f e r  c o n s i d e r a b l y .  

Through t h i s  p r o j e c t ,  r e f e r e n c e  m a t e r i a l s  a r e  d i s t r i b u t e d  t o  a l l  p a r t i c i p a n t s  i n  RED 
POL I1 and MED POL 111. By a n a l y s i n g  t h e s e  samples ,  which have m a t r i c e s  and 
p o l l u t a n t  c o n c e n t r a t i o n s  s i m i l a r  t o  t h o s e  o f  t h e  env i ronmenta l  samples  b e i n g  
a n a l y s e d  i n  MED POL I1 and MED POL 111, t h e  p a r t i c i p a n t s  a r e  able t o  improve t h e i r  
a n a l y t i c a l  pe r fo rmances  and e n s u r e  t h e  i n t e r - c o m p a r a b i l i t y  o f  t h e i r  d a t a .  

The p r imary  o b j e c t i v e  o f  t h e  i n t e r c a l i b r a t i o n  programme is  t o  p r o v i d e  a n a l y t i c a l  
q u a l i t y  c o n t r o l  t o  Medi te r ranean  l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  MED POL. Cons ider ing  
t h e  impor tance  o f  t h e  c o m p a r a b i l i t y  and r e l i a b i l i t y  o f  t h e  d a t a  produced,  t h e  
p r e s e n t  i n t e r c a l i b r a t i o n  programme is r e g a r d e d  a s  one o f  t h e  key e l e m e n t s  i n  t h e  
b a s e l i n e  s t u d i e s  and m o n i t o r i n g  o f  t h e  l e v e l s  o f  p o l l u t a n t s  i n  t h e  Medi te r ranean .  

Maintenance 

Proper  main tenance  and r a p i d  r e p a i r  o f  t h e  s o p h i s t i c a t e d  a n a l y t i c a l  l a b o r a t o r y  
i n s t r u m e n t s  o r  f i e l d  equipment used i n  t h e  v a r i o u s  FED POL p r o j e c t s  a r e  o f  g r e a t  
impor tance  t o  t h e  l a b o r a t o r i e s  u s i n g  them. A s  many l a b o r a t o r i e s  i n  many 
Medi te r ranean  c o u n t r i e s  d o  n o t  have t h e  advan tage  o f  maintenance s e r v i c e s  be ing  
p rov ided  by l o c a l  r e p r e s e n t a t i v e s  o f  t h e  p r o d u c e r s  o f  t h e s e  i n s t r u m e n t s  and 
equipment ,  t h e  o n l y  way t o  e n s u r e  a smooth f low o f  d a t a  is  by p r o v i d i n g  maintenance 
w i t h i n  t h e  framework o f  MED POL. 

A common main tenance  s e r v i c e  w i l l  be p rov ided  by a n  e l e c t r o n i c s  e n g i n e e r  o p e r a t i n g  
from t h e  IAEA I n t e r n a t i o n a l  Labora to ry  o f  Marine R a d i o a c t i v i t y  i n  Monaco. For t h e  
most p a r t  he  w i l l  t a k e  c a r e  o f  t h e  r o u t i n e  main tenance  and r e p a i r  of  a t o m i c  
a b s o r p t i o n  s p e c t r o p h o t o m e t e r s ,  g a s  chromatographs ,  f l u o r i m e t e r s  and r e c o r d i n g  
c u r r e n t  m e t e r s  g i v e n  t o  t h e  r e s e a r c h  c e n t r e s  p a r t i c i p a t i n g  i n  MED POL I ,  MED POL 11, 
MED POL I11 and MED POL VI. 

The p r o j e c t  shou ld  e n s u r e  prompt and c o s t - f r e e  r o u t i n e  maintenance and r e p a i r  o f  
l a b o r a t o r y  and f i e l d  equipment p rov ided  t o  t h e  r e s e a r c h  c e n t r e s  p a r t i c i p a t i n g  i n  MED 
POL if t h e s e  s e r v i c e s  a r e  n o t  a v a i l a b l e  l o c a l l y ,  and p r o v i d e  a d v i c e  and i n s t r u c t i o n  
on main tenance  t o  l o c a l  s t a f f  i n  t h e  p a r t i c i p a t i n g  l a b o r a t o r i e s .  

MED POL X I 1  : I n p u t  o f  P o l l u t a n t s  i n t o  t h y  e d i t e r r a n e a n  Sea v i a  t h e  Atmosphere 
47 (MMO/IAEA/WHO/UNIDO/ECE/UNEP)-- 

A t  p r e s e n t ,  i t  a p p e a r s  t h a t  p r a c t i c a l l y  no d a t a  a r e  a v a i l a b l e  on t h e  a tmospher ic  
c o n t r i b u t i o n  t o  t h e  p o l l u t i o n  o f  t h e  Medi te r ranean ,  a l t h o u g h  t h e  i n p u t  o f  a i r b o r n e  
p o l l u t a n t s  may t u r n  o u t  t o  be t h e  major  unknown paramete r  needed t o  a s s e s s  t h e  s t a t e  
o f  p o l l u t i o n  i n  t h e  Medi te r ranean  Basin .  

The f i r s t  phase  o f  t h e  p r o j e c t  is i n t e n d e d  t o  d e v e l o p  t h e  s c i e n t i f i c  c r i t e r i a  and 
methods f o r  measur ing a i r b o r n e  p o l l u t a n t s .  The second phase  w i l l  i n c l u d e  f i e l d  
measurements on t h e  t r a n s p o r t  o f  p o l l u t a n t s  t h r o u g h  t h e  a tmosphere ,  exchange o f  
p o l l u t a n t s  t h r o u g h  t h e  a i r / s e a  i n t e r f a c e  and mode l l ing  o f  t h e s e  p r o c e s s e s .  

14 /  See P r o j e c t  P roposa l  i n  annex IX. - 



The o b j e c t i v e  o f  t he  p r o j e c t  is t o  p rov ide  in fo rmat ion  on the  re levance o f  a i rbo rne  
p o l l u t i o n  t o  t he  present  s t a t e  o f  p o l l u t i o n  o f  t he  Mediterranean Sea and thus 
c o n t r i b u t e  t o  the understanding o f  t h e  biogeochemical c y c l e  o f  p o l l u t a n t s  i n  t he  
Mediterranean Basin. As the  a i rbo rne  t ranspo r t  o f  p o l l u t a n t s  may be one o f  t h e  
major mechanisms c o n t r i b u t i n g  t o  the  transboundsry p o l l u t i o n ,  t h e  r e s u l t s  o f  t h i s  
p r o j e c t  could even tua l l y  c o n t r i b u t e  t o  t he  n e g o t i a t i o n  o f  a l e g a l  inst rument 
designed t o  c o n t r o l  a i rborne p o l l u t i o n  o f  t h e  region.  

15/ MED POL X I  I I : Model l ing  o f  Marine Systems (UNESCO/FAO/IOC/UNEP)Ã 

Model l ing i s  an e s s e n t i a l  component o f  any o v e r a l l  p l a n  designed t o  assess the  
impact o f  p o l l u t a n t s  on n a t u r a l  systems and p rov ide  i n  format ion needed by those i n  
charge o f  t he  r a t i o n a l  management o f  these systems. Mode l l ing  i s ,  i n  p a r t i c u l a r ,  
one o f  t h e  most e f f e c t i v e  s c i e n t i f i c  t o o l s  t o  exp lore  t h e  func t i on ing  o f  marine 
ecosystems and t h e i r  response t o  environmental s t resses.  

The p r o j e c t  i nc ludes  the  development o f  two- and three-dimensional hydrodynamic 
c i r c u l a t i o n  models, models o f  biogeochemical cycles o f  p o l l u t a n t s  and models o f  
ecosystem responses t o  p o l l u t a n t s .  

The o b j e c t i v e  o f  the  p r o j e c t  i s  t o  p rov ide  i n f o r m a t i o n  needed f o r  t h e  design, 
co-ord ina t ion  and balance o f  sampling programmes c a r r i e d  out under t he  MED POL 
mon i to r i ng  p r o j e c t s ,  and f o r  a b e t t e r  understanding o f  t h e  complex r e l a t i o n s h i p  
between the  sources o f  p o l l u t i o n  and t h e i r  e f f e c t s  on marine ecosystems, human 
h e a l t h  and socio-economic development. Such models prov ide  the  means by  which t h e  
r e s u l t s  o f  t he  i n d i v i d u a l  p r o j e c t s  o f  t h e  Mediterranean Ac t i on  Plan, and o f  MED POL 
i n  p a r t i c u l a r ,  can be synthesized and b e t t e r  understood. 

These models, hav ing  p r e d i c t i v e  c a p a b i l i t i e s ,  cou ld  be used by t h e  Governments o f  
the  Mediterranean c o a s t a l  S ta tes  as management t o o l s  i n  the  prevent ion  and c o n t r o l  
o f  marine p o l l u t i o n  a f f e c t i n g  t h e  Mediterranean Basin. 

C I n s t i t u t i o n a l  arrangements and o the r  suppor t ing  a c t i v i t i e s  

The MED PEL - PHASE I a c t i v i t i e s  were organized by UNEP's Regional Seas Programme 
A c t i v i t y  Centre (RS/PAC) i n  c lose c o l l a b o r a t i o n  w i t h  t h e  spec ia l i zed  Uni ted Nat ions 
bodies (ECE, UNIDQ, FAO(GFCM), UNESCO, IOC o f  UNESCO, WHO, WMO, IMCO and I A E A )  which 
had a major r o l e  i n  t h e i r  implementat ion. UNEP was respons ib le  f o r  t he  o v e r a l l  
co-ordinat ion,  wh i l e  FA0 (GFCM), IOC and WHO were respons ib le  f o r  t he  day-to-day 
co-ord ina t ion  of p i l o t  p r o j e c t s  MED POL I1 t o  V, MED POL I and V I ,  and MED POL VII 
and X, r espec t i ve l y .  IAEA was respons ib le  f o r  t h e  execut ion o f  MED POL V I I I  and X I ,  
UNESCO f o r  t h e  execut ion  o f  MED POL I X  and XIII, and WMO f o r  MED POL X I I .  

I n  consu l ta t i on  w i t h  t h e  Mediterranean Governments and the  spec ia l i zed  Uni ted 
Nat ions bodies concerned, i n  August 1976, one p a r t i c i p a t i n g  research cen t re  i n  each 
o f  t he  seven networks o f  i n s t i t u t i o n s  co-operat ing i n  t he  o r i g i n a l  seven MED POL 
p r o j e c t s  was se lec ted by UNEP as a Regional A c t i v i t y  Centre (RAE). The r o l e  o f  t h e  
RACs was t o  a s s i s t  UNEP and t h e  r e l e v a n t  spec ia l i zed  Uni ted Nat ions bodies i n  t h e  
o rgan iza t i on  and execut ion o f  t h e  p i l o t  p r o j e c t s .  

15/ See P ro jec t  Proposal i n  annex X. - 



Close c o l l a b o r a t i o n  was e s t a b l i s h e d  between t h e  Regional A c t i v i t y  Centre f o r  t h e  
p i l o t  p r o j e c t  on b a s e l i n e  s t u d i e s  and monitoring o f  o i l  and petroleum hydrocarbons 
i n  marine waters  (MED POL I )  and t h e  Regional O i l  Combating Centre i n  Malta (ROCC), 
making use o f  t h e i r  complementary r o l e s  i n  a s s e s s i n g  t h e  e x t e n t  o f  t h e  p re sen t  
p o l l u t i o n  by petroleum hydrocarbons, i n  prepar ing  contingency p l ans  f o r  d e a l i n g  with 
o i l  s p i l l s  and i n  organiz ing  proper  t r a i n i n g  r e l e v a n t  t o  t h e i r  a c t i v i t i e s .  

P a r t i c i p a n t s  i n  t h e  programme 

The MED POL p r o j e c t s  were c a r r i e d  ou t  by e x i s t i n g  n a t i o n a l  i n s t i t u t i o n s .  
P a r t i c i p a t i o n  i n  t h e  p r o j e c t s  was open t o  a l l  i n s t i t u t i o n s  i n  t h e  r eg ion ,  s u b j e c t  t o  
nomination by t h e i r  t&ional a u t h o r i t i e s .  Eighty-four r e sea rch  c e n t r e s  from 16 
Mediterranean countries- and t h e  European Economic Communit y  (EEC) were i d e n t i f i e d  
a s  a c t i v e  p a r t i c i p a n t s  i n  one o r  more o f  t h e  MED POL p r o j e c t s .  The p a r t i c i p a t i o n  i n  
t h e  p i l o t  p r o j e c t s  was n o t  r e s t r i c t e d  t o  well  developed r e sea rch  c e n t r e s  a b l e  t o  
d e a l  with the t a s k  i n  a complex way b u t ,  i n  order  t o  f u r t h e r  development, was a l s o  
open t o  i n s t i t u t i o n s  capable  on ly  of  a  more l i m i t e d  con t r ibu t ion .  

The monitoring and r e sea rch  a c t i v i t i e s  t o  be undertaken by t h e  r e sea rch  c e n t r e s  
nanina ted  was s p e c i f i e d  i n  a  s igned  agreement between them and t h e  r e l e v a n t  
s p e c i a l i z e d  United Nations o rgan iza t ion  co-operat ing with UNEP i n  t h e  implementation 
o f  t h e  programme. 

Ass is tance  t o  p a r t i c i p a n t s  

Subs tan t ive  suppor t  was provided by UNEP, through t h e  co-operat ing s p e c i a l i z e d  
United Nations o rgan iza t ions ,  t o  t h e  p a r t i c i p a n t s  i n  t h e  programme i n  o rde r  t o  
f a c i l i t a t e  o r  make p o s s i b l e  t h e i r  f u l l  p a r t i c i p a t i o n  i n  t h e  p o l l u t i o n  monitoring and 
r e sea rch  a c t i v i t i e s .  This suppor t  included provis ion  o f  equipment, o rgan iza t ion  o f  
t h e  permanent i n t e r c a l i b r a t i o n  'o f  a n a l y t i c a l  t echniques  which was mandatory fo r  a l l  
p a r t i c i p a n t s ,  and p rov i s ion  o f  a  common maintenance s e r v i c e  f o r  t h e  more 
s o p h i s t i c a t e d  ins t ruments  used i n  a n a l y t i c a l  work (MED POL XI). 

Extensive t r a i n i n g  a c t i v i t i e s  were c a r r i e d  out  a s  p a r t  o f  MED POL. S c i e n t i s t s  from 
a number o f  p a r t i c i p a t i n g  i n s t i t u t i o n s  rece ived  on-job t r a i n i n g  a t  o t h e r  
Mediterranean i n s t i t u t i o n s  with more developed s c i e n t i f i c  c a p a b i l i t i e s .  
P a r t i c i p a t i o n  o f  Mediterranan s c i e n t i s t s  i n  s c i e n t i f i c  meetings was a l s o  f o s t e r e d  by 
UNEP a s  p a r t  o f  MED POL. 

Data handling 

Data obta ined  through each p r o j e c t  were r epo r t ed  p e r i o d i c a l l y  t o  t h e  s p e c i a l i z e d  
United Nations body bea r ing  t h e  r e s p o n s i b i l i t y  f o r  t h e  t e c h n i c a l  implementation o f  
each p r o j e c t  and through i t  t o  UNEP a c t i n g  a s  t h e  s e c r e t a r i a t  of t h e  Barcelona 
Convention and o v e r a l l  co-ordinator .  A rough e s t i m a t e  o f  t h e  t o t a l  number o f  
primary d a t a  c o l l e c t e d  through MED POL is 1.5 m i l l i o n  d a t a  i t ems  per  year .  These 
d a t a  a r e  cons idered  as u n c l a s s i f i e d ,  u n l e s s  s t a t e d  o therwise  by those  submi t t ing  
them. 

Data formats  t o  be completed by p r i n c i p a l  i n v e s t i g a t o r s  o f  t h e  va r ious  MED POL p i l o t  
p r o j e c t s  were prepared,  us ing  s t anda rd  i n t e r n a t i o n a l  procedures i n  order  t o  achieve  
data comparabi l i ty  when r e p o r t i n g  t h e i r  r e s u l t s .  

161' A lge r i a ,  Cyprus, Egypt, France, Greece, I s r a e l ,  I t a l y ,  Lebanon, Malta, Monaco, - 
Morocco, Spain, Sy r i a ,  Tunis ia ,  Turkey and Yugoslavia. 



The f a c i l i t i e s  o f  t h e  Geneva-based Uni ted Na t ions  I n t e r n a t i o n a l  Computing C e n t r e  
(ICE) were s e l e c t e d  t o  b e  used on a t r i a l  b a s i s  as  t h e  c e n t r a l  d a t a  r e p o s i t o r y  and 
p r o c e s s i n g  f a c i l i t y  f o r  t h e  Medi te r ranean  Act ion P lan  and f o r  t h e  p i l o t  phase  o f  MED 
POL w h i l e  FA0 made t h e  f i r s t  s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  o b t a i n e d  th rough  MED 
P O L  I1 and 111. Data  were c o l l e c t e d ,  hand led  and d i s s e m i n a t e d  a c c o r d i n g  t o  
e x i s t i n g ,  s t a n d a r d  p r a c t i c e s .  

Documentation 

D e t a i l e d  " o p e r a t i o n a l  documents" were p repared  f o r  t h e  v a r i o u s  MED POL a c t i v i t i e s  
( s e e  annexes  I t o  X t o  t h i s  document) as g u i d e l i n e s  f o r  t h e  p a r t i c i p a n t s  i n  t h e s e  
a c t i v i t i e s .  Each o f  t h e  o p e r a t i o n a l  documents c o n t a i n s  a minimal work programme, 
mandatory f o r  a l l  p a r t i c i p a n t s ,  and an ex tended  programme recommended as  d e s i r a b l e  
f o r  t h e  more advanced r e s e a r c h  c e n t r e s .  Fur the rmore ,  t h e  documents s p e c i f y  t h e  

I m a t r i c e s  and p o l l u t a n t s  t o  be  moni to red ,  t h e  sampl ing  and a n a l y t i c a l  methods t o  be 
fo l lowed ,  t h e  p r o c e d u r e s  f o r  t h e  i n t e r c a l i b r a t i o n  o f  t h e  a n a l y t i c a l  t e c h n i q u e s ,  t h e  
t y p e  o f  f i e l d  o b s e r v a t i o n s  and l a b o r a t o r y  e x p e r i m e n t s ,  t h e  fo rmat  and f requency  o f  
d a t a  r e p o r t i n g ,  t h e  n e e d s  f o r  t r a i n i n g  and a d d i t i o n a l  equipment and o t h e r  i s s u e s  
r e l e v a n t  t o  t h e  e x e c u t i o n  o f  t h e  p i l o t  p r o j e c t s .  

S e v e r a l  manuals  r a n g i n g  from t e c h n i c a l  d e s c r i p t i o n s  o f  p r o c e d u r e s  t o  b e  fol lowed i n  
o b t a i n i n g  env i ronmenta l  samples  t o  p r i n c i p l e s  i n v o l v e d  i n  e p i d e m i o l o g i c a l  s t u d i e s  
and development o f  ambient  q u a l i t y  c r i t e r i a ,  were p r e p a r e d  a s  an a i d  t o  p a r t i c i p a n t s  
i n  t h e  programme and as a c o n t r i b u t i o n  t o  t h e  l e g a l  and management components o f  t h e  
Medi te r ranean  Act ion P lan .  

B i b l i o g r a p h i c  r e f e r e n c e s  r e l e v a n t  t o  t h e  p o l l u t i o n  o f  t h e  Medi te r ranean  Sea have  
been p repared  by FAO(GFCM) and I O C  a s  a s s i s t a n c e  t o  p a r t i c i p a n t s  i n  MED P O L  
p r o j e c t s .  These b i b l i o g r a p h i e s ,  i n  s p i t e  o f  some o v e r l a p p i n g ,  covered  o n l y  p a r t  o f  
t h e  a v a i l a b l e  s c i e n t i f i c  l i t e r a t u r e  r e l e v a n t  t o  t h e  p r o t e c t i o n  o f  t h e  Medi te r ranean .  
T h e r e f o r e ,  a  c o n s o l i d a t e d  and comprehensive b i b l i o g r a p h y  c o v e r i n g  a l l  a s p e c t s  o f  t h e  
p o l l u t i o n  o f  t h e  Medi te r ranean  Sea h a s  been p r e p a r e d  by UNEP i n  c o l l a b o r a t i o n  wi th  
FAO(GFCM), WHO, I O C ,  WMO and IAEA and t h e  r e l e v a n t  Regional  A c t i v i t y  C e n t r e s .  

P e r i o d i c  p r o g r e s s  r e p o r t s  were i s s u e d  by t h e  I n t e r n a t i o n a l  Labora to ry  o f  Marine 
R a d i o a c t i v i t y  (IAEA) i n  Monaco on t h e  i n t e r c a l i b r a t i o n  o f  a n a l y t i c a l  methods i n  
mar ine  env i ronmenta l  samples ,  a l t h o u g h  r e s u l t s  and i d e n t i t i e s  o f  i n d i v i d u a l  
p a r t i c i p a n t s  remained c o n f i d e n t i a l .  

To f a c i l i t a t e  c o n t a c t s  between t h e  Medi te r ranean  s c i e n t i s t s ,  a  D i r e c t o r y  o f  
Medi te r ranean  Marine Research C e n t r e s  was i s s u e d  i n  1976 g i v i n g  f u l l  d e t a i l s  
(programmes, s t a f f ,  p u b l i c a t i o n s ,  f a c i l i t i e s ,  etc .) on 50 marine r e s e a r c h  
i n s t i t u t i o n s .  An up-dated v e r s i o n  o f  t h e  d i r e c t o r y  c o v e r i n g  over  1 4 0  i n s t i t u t i o n s ,  
was i s s u e d  i n  1977 and a new i s s u e ,  wi th  a  wide coverage ,  w i l l  be  p u b l i s h e d  i n  19E2. 

A d i r e c t o r y  on s p e c i a l l y  p r o t e c t e d  Medi te r ranean  a q u a t i c  and t e r r e s t r i a l  ( i s l a n d  and 
c o a s t a l )  a r e a s  i s  under  p r e p a r a t i o n  i n  c o l l a b o r a t i o n  wi th  IUCN. 

I n f o r m a t i v e  l e a f l e t s  r e l e v a n t  t o  v a r i o u s  MED POL a c t i v i t i e s  were p r e p a r e d  
o c c a s i o n a l l y  and d i s t r i b u t e d  i n  l a r g e  numbers. One o f  p a r t i c u l a r  i n t e r e s t  was a 
p e r i o d i c a l l y  updated list o f  a v a i l a b l e  documents ( p u b l i c a t i o n s ,  r e p o r t s ,  background 
m a t e r i a l ,  e t c  .) , i s s u e d  i n  Arab ic ,  E n g l i s h ,  French and Span i sh .  

In fo rmat ion  o f  i n t e r e s t  t o  p a r t i c i p a n t s  i n  c e r t a i n  MED POL p r o j e c t s  was d i s s e m i n a t e d  
th rough  n e w s - l e t t e r s  i s s u e d  by FAO(GFCM), I O C  and the? Regional  A c t i v i t y  C e n t r e s  f o r  
MED P O L  I1 and V I I  w i t h  t h e  a s s i s t a n c e  o f ,  r e s p e c t i v e l y ,  FAC(GFCM) and WHO. 



S i n c e  June 1978, an i n f o r m a l  q u a r t e r l y  p u b l i c a t i o n  (The S i r e n )  h a s  been i s s u e d  by 
UNEP, i n  E n g l i s h  and French,  t o  p r e s e n t  news from UNEP's Regional  Seas Programme. 
Because o f  its world-wide c i r c u l a t i o n ,  it a s s i s t s  i n  s p r e a d i n g  g e n e r a l ,  
non- techn ica l  i n f o r m a t i o n  on NED POL. 

The s c i e n t i f i c  r e s u l t s  o f  t h e  programme have been p u b l i s h e d  i n  t h e  form o f  c o l l a t e d  
p e r i o d i c  r e p o r t s  s u b m i t t e d  d i r e c t l y  by t h e  p a r t i c i p a n t s  i n  t h e  v a r i o u s  p r o j e c t s  o r  
i n  s y n t h e s i s  r e p o r t s  p repared  by UNEP and t h e  s p e c i a l i z e d  o r g a n i z a t i o n s  o f  t h e  
United Nat ions  system s u p p o r t i n g  t h e  programme. R e s u l t s  have a l s o  been made 
a v a i l a b l e  th rough  r e g u l a r  s c i e n t i f i c  l i t e r a t u r e  and,  i n  p a r t i c u l a r ,  th rough  t h e  
J o i n t  ICSEM/UNEP Workshops on P o l l u t i o n  o f  t h e  Medi terranean Sea. 

I11 LIST OF MED POL-RELATED DOCUMENTS AND REPORTS 

The S t a t e  o f  Marine P o l l u t i o n  i n  t h e  Medi terranean and L e g i s l a t i v e  C o n t r o l s .  
GFCM.Stud.Rev .51.FAO, 1972. ( E n g l i s h  and French)  

Report  o f  t h e  IOC/FAO(GFCM)/ICSEM I n t e r n a t i o n a l  Workshop on Marine P o l l u t i o n  i n  t h e  
Medi te r ranean  (Monaco, 9 - 1 4  September 1 9 7 4 ) ,  I O C  Workshop Report  No. 3. UNESCO, 
1975. ( E n g l i s h ,  French and Span ish)  

Report  o f  t h e  FAO(GFCM)/UNEP Exper t  C o n s u l t a t i o n  on t h e  J o i n t  Co-ordinated P r o j e c t s  
i n  t h e  Medi terranean (Rome, 23 June - 4 J u l y  1975) .  FAD, 1975. ( E n g l i s h  and French)  

Report  o f  t h e  IOC/WMO/UNEP Exper t  C o n s u l t a t i o n  on t h e  J o i n t  Co-ordinated P r o j e c t s  on 
P o l l u t i o n  i n  t h e  Medi terranean (Msida, 8 - 1 3  September 1975) .  IOC/MPP/3, UNESCO, 
1975. ( E n g l i s h ,  French,  Spanish and Arabic)  

Report  o f  t h e  WHO/UNEP Exper t  C o n s u l t a t i o n  on C o a s t a l  Water Q u a l i t y  Cont ro l  
Programme i n  t h e  Medi terranean (Geneva, 1 5  - 1 9  December 19751, EHU76.1. WHO, 
1976. ( E n g l i s h  and French)  

Manual o f  Methods i n  Aquat ic  Environment Research. P a r t  2: G u i d e l i n e s  f o r  t h e  Use 
o f  B i o l o g i c a l  Accumulators i n  Marine P o l l u t i o n  Monitor ing.  FA0 F i s h e r i e s  Technica l  
Paper No. 150. FA0 1976. 

P.C. WGOD: Guide t o  S h e l l f i s h  Hygiene. WHO O f f s e t  P u b l i c a t i o n  No. 31. WHO, 1976. 

Manual o f  Methods i n  Aquat ic  Environment Research. P a r t  3: Sampling and Analys i s  
o f  B i o l o g i c a l  M a t e r i a l .  FA0 F i s h e r i e s  Technica l  Paper No. 158. FA0 1976. ( E n g l i s h  
and French)  

D i r e c t o r y  o f  Medi terranean Marine Research Cent res .  Second E d i t i o n .  UNEP 1977. 

Co-ordinated Medi terranean P o l l u t i o n  Monitor ing and Research Programme (MED POL). 
Report o f  t h e  Mid-term Expert  C o n s u l t a t i o n  on t h e  J o i n t  FAO(GFCM)/UNEP Co-ordinated 
P r o j e c t s  on P o l l u t i o n  i n  t h e  Medi terranean (MED 11, 111, IV and V )  (Dubrovnik, 2 - 
1 3  May 1977) .  FA0 1977. ( E n g l i s h  and French)  

Mid-term Review o f  t h e  J o i n t  WHO/UNEP Co-ordinated P i l o t  P r o j e c t  on C o a s t a l  Water 
Q u a l i t y  Cont ro l  i n  t h e  Medi terranean.  Report  o f  t h e  meet ing o f  p r i n c i p a l  
i n v e s t i g a t o r s  o f  c o l l a b o r a t i n g  l a b o r a t o r i e s  (Rome, 30 May - 1 June  1977) .  WHO 1977. 
( E n g l i s h  and French)  



Co-ordinated Mediterranean Po l lu t ion  Monitoring and Research Programme (MED POL). 
Summary Report o f  t h e  Mid-term Review Meeting on IOC/WMO/UNEP and IOC/UNEP P i l o t  
P r o j e c t s  with t h r e e  supplements. (Barcelona, 23 - 27 May 1977). 
IOC/WMO/UNEP/MED-MRM/3. UNESCO 1977. (Engl i sh ,  French and Spanish) 

Report on t h e  Mid-term Review Meeting on t h e  Progress o f  t h e  Co-ordinated 
Mediterranean Po l lu t ion  ~ o n i t o r i n g  and Research Programme (MED POL) and r e l a t e d  
p r o j e c t s  o f  t h e  Mediterranean Action plan (Monaco, 18 - 22 J u l y  1977). 
UNEP/WG.11/5. UNEP 1977. (English and French) 

P o l l u t a n t s  from Land-Based Sources i n  t h e  Mediterranean. (Report prepared i n  
c o l l a b o r a t i o n  with ECE, UNIDO, FAO, UNESCO, WHO, IAEA). UNEP/WG. lâ‚¬!/INF. UNEP 
1977. (English and French) 

Guidel ines f o r  t h e  Implementation of  P i l o t  P r o j e c t s  MED I and MED VI. UNESCO, 1977. 
(English,  French and Spanish) 

Manual fo r  Monitoring O i l  and Petroleum Hydrocarbons i n  Marine Waters and on 
Beaches. UNESCO, 1977. (Engl i sh ,  French and Spanish) 

Manual of  Methods i n  Aquatic Environment Research. Pa r t  4: Bases f o r  Se l ec t ing  
Biologica l  Tes ts  t o  Evaluate Marine Pol lu t ion .  FAG F i s h e r i e s  Technical Paper No. 
164. FA0 1977. (Engl i sh ,  French and Spanish) 

Se lec ted  Bibliography on S tud ie s  and Research Relevant t o  Po l lu t ion  i n  t h e  
Mediterranea9n. FA0 F i s h e r i e s  Technical Paper No. 165. FAC 1977. 

Guidel ines for Health Related Monitoring o f  Coastal  Water Q u a l i t y .  Report o f  a 
meeting o f  WHO/UNEP J o i n t  Group o f  E x p e r t s  (Rovinj,  Yugoslavia, 23 - 25 February 
1977). WHO 1977. ( E n g l i s h  and French) 

Health C r i t e r i a  and Epidemiological S tud ie s  Related t o  Coastal  Water Pol lu t ion .  
Report o f  a meeting o f  WHO/UNEP J o i n t  Group o f  Experts  (Athens, 1 - 4 March 1977). 
WHO 1977. (English and French) 

Coastal Water Po l lu t ion  Control.  Report o f  a j o i n t  WHO/UNEP Workshop (Athens, 27 
June - 1 J u l y  1977). WHO 1977. (English and French) 

The Mediterranean. A s p e c i a l  i s s u e ,  Ambio, Vol .VI, No.6. 1977. (English and 
French) 

F i r s t  Report on Monitoring o f  Recrea t ional  Coastal  Water Q u a l i t y  and S h e l l f i s h  
Culture Areas. Report o f  a j o i n t  WHO/UNEP Seminar (Rome, 4 - 7 Apr i l  1978). WHO 
1978. ( ~ n c j l i s h  and French) 

Data p r o f i l e s  on Chemicals f o r  Evaluat ion of  t h e i r  Environmental Hazards. Volumes I 
and 11. UNEP 1978. 

Second Report on Coas ta l  Quality Monitoring o f  Recrea t ional  and S h e l l f i s h  Areas (MED 
VII). Report o f  a j o i n t  WHO/UNEP Workshop (Rome, 17 - 1 9  January 1979). WHO 1979. 
(English and French) 

Proceedings o f  ICSEM/UNEP J o i n t  Workshop on Po l lu t ion  o f  t h e  Mediterranean ( Antalya , 
24 - 27 November 1978). ICSEM/UNEP 1979. 



Th i rd  Report on Coasta l  Q u a l i t y  Mon i to r ing  o f  Recreat iona l  and S h e l l f i s h  Areas (MED 

V I I ) .  Report o f  a j o i n t  WHO/UNEP Workshop (Rome, 20-23 November 1979). WHO 1979. 
(Eng l ish  and French) 

Manual o f  Methods i n  Aquatic Environment Research. Par t  5: S t a t i s t i c a l  Tests. FA0 
F i s h e r i e s  Technical  Paper No. 182. FA0 1979. 

P r i n c i p l e s  and Guidel ines f o r  t h e  Discharge o f  Waters i n t o  the  Marine Environment. 

Publ ished under t h e  j o i n t  sponsorship o f  UNEP and WHO. WHO 1979. (Eng l ish  and 
French) 

Proceedings o f  ICSEM/UNEP J o i n t  Workshop on P o l l u t i o n  o f  t he  Mediterranean. 
( C a q l i a r i ,  9-13 October 1980). ICSEM/UNEP 1981. 

Manual o f  Methods i n  Aquatic Environment Research. P a r t  7: Selected Bioassays f o r  
the  Mediterranean. FA0 F i s h e r i e s  Technical Paper No.208. FA0 1981. (Eng l ish  and 
French) 

Manual o f  Methods i n  Aquatic Environment Research. P a r t  0: Eco log i ca l  Assessment 
o f  P o l l u t i o n  E f fec t s .  FA0 F i s h e r i e s  Technical Paper No.209. FA0 1901. (Eng l ish  and 
French) 

Selected B ib l iography on t h e  P o l l u t i o n  o f  t h e  Mediterranean Sea prepared by UNEP i n  
c o l l a b o r a t i o n  w i t h  FAO, UNESCO, WHO, WMO, I O C  and IAEA). UNEP 1981. 

I n t e r c a l i b r a t i o n  o f  A n a l y t i c a l  Methods on Marine Environment Samples. IAEA, 
progress r e p o r t s  up t o  March 1981. 

Coasta l  Water Q u a l i t y  Con t ro l  i n  t h e  Mediterranean. F i n a l  Report on the  J o i n t  
WHO/UNEP Co-ordinated P r o j e c t  (MED V I I  ) (1976-198C). WHO 1981. (Eng l i sh  and French) 

J o i n t  FAO(GFCM) UNEP Co-ordinated P ro jec ts  on P o l l u t i o n  i n  t he  Mediterranean. F i n a l  
Report. C i rc .  Gen. F ish.  Coun. Medi terr .  8. FA0 1981. (Eng l ish  and French) 

Co-ordinated Mediterranean P o l l u t i o n  Moni to r ing  and Research Programme (MED POL - 
PHASE I ) .  F i n a l  Report. UNEP, 1982. 

Co-ordinated Mediterranean P o l l u t i o n  Moni to r ing  and Research Programme (MED POL - 
PHASE I ) .  S c i e n t i f i c  Reports o f  the  Pa r t i c i pan ts .  UNEP 1982. 

Manual of Methods i n  Aquatic Environment Research. Pa r t  6: T o x i c i t y  Tests. FA0 
F i s h e r i e s  Technical  Paper No.185. FA0 1982 ( i n  p repara t ion) .  

D i r e c t o r y  of Mediterranean Marine Research Centres. Th i rd  Ed i t i on .  UNEP 1982 ( i n  
p repara t ion) .  

Reference Methods f o r  Marine P o l l u t i o n  Studies i n  t h e  Mediterranean (prepared i n  
c o l l a b o r a t i o n  w i t h  FAO, WHO, I O C ,  IAEA and UNEP). ( i n  p repara t ion) .  

Report on the  Sta te  o f  P o l l u t i o n  o f  t he  Mediterranean Sea. UNEP. ( i n  p repara t ion) .  

The Siren.  Q u a r t e r l y  news b u l l e t i n  from UNEP's Regional Seas Programme. UNEP. 
(Eng l ish  and French) 



ANNEX I 

OPERATIONAL DOCUMENT 

FOR THE JOINT IOC/WMO/UNEP PILOT PROJECT ON 

BASELINE STUDIES AND MONITORING OF OIL AND 

PETROLEUM HYDROCARBONS I N  MARINE WATERS 

' (MED POL I) 

This opera t i ona l  document was produced by  a j o i n t  IOC/WMO/UNEP Expert  Consu l ta t ion  
which took p lace i n  Msida, a t  t he  U n i v e r s i t y  o f  Malta, from 8 t o  13  September 1975. 
The Consu l ta t ion  was attended by 36 p a r t i c i p a n t s  from 12  Mediterranean Countries. 
The opera t i ona l  document was rev i sed  by t h e  IOC/WMO/UNEP Mid-term Review Meeting 
h e l d  i n  Barcelona from 23,27 May 1977. 
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1. INTRODUCTION 

Under t h e  j o i n t  ausp i ces  o f  t h e  Intergovernmental  Oceanographic Commission (IOC) , 
t h e  General F i s h e r i e s  Council f o r  t h e  Mediterranean FAO(GFCM) and t h e  I n t e r n a t i o n a l  
Commission f o r  t h e  S c i e n t i f i c  Explorat ion o f  t h e  Mediterranean (ICSEM), t h e  United 
Nations Environment Programme (UNEP) supported an I n t e r n a t i o n a l  Workshop on Marine 
P o l l u t i o n  i n  t h e  Mediterranean a t  Monaco, on 9-17 September 1975. The Workshop 
i d e n t i f i e d  t h e  p o l l u t i o n  o f  c o a s t a l  waters ,  i nc lud ing  t h e  presence o f  pathogenic 
micro-organisms, a s  t h e  main problem i n  t h e  Mediterranean and a t t r i b u t e d  it t o  t h e  
gene ra l  l a c k  o f  adequate systems f o r  t h e  t rea tment  and d i s p o s a l  of domest ic  and 
i n d u s t r i a l  waste and t o  t h e  i npu t  o f  petroleum hydrocarbons and organochlorines.  
The Workshop reviewed t h e  a v a i l a b l e  informat ion  on c u r r e n t  r eg iona l  programmes a s  
wel l  as  on t h e  r e sea rch  and monitoring f a c i l i t i e s  i n  t h e  Mediterranean, and o u t l i n e d  
s e v e r a l  p i l o t  p r o j e c t s  on p o l l u t i o n  monitoring and r e sea rch  f o r  t h e  Mediterranean. 

A t  t h e  UNEP Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean, which 
was held  i n  Barcelona from 28 January t o  4 February 1975, seven o f  t h e  p i l o t  
p r o j e c t s  o u t l i n e d  by t h e  Monaco workshop were endorsed as p a r t s  o f  a Co-ordinated 
Mediterranean Po l lu t i on  Monitoring and Research Programme (MED POL), t h e  
implementation o f  which was recommended a s  an element o f  t h e  adopted Mediterranean 
Action Plan. 

A j o i n t  IOC/WMO/UNEP Expert  Consul ta t ion  was he ld  i n  Malta (8-13 September 1975) t o  
develop an o p e r a t i o n a l  document f o r  two o f  t h e s e  p i l o t  p r o j e c t s :  

IOC/WMO/UNEP P i l o t  P r o j e c t  on Base l ine  S tud ie s  and Monitoring of  O i l  and Petroleum 
Hydrocarbons i n  Marine Waters (MED POL - I ) ;  

IOC/UNEP P i l o t  P r o j e c t  on Problems o f  Coas ta l  Transport  o f  P o l l u t a n t s  (ME0 POL - 
V I ) .  

Experts  o f  t h e  c o u n t r i e s  border ing  t h e  Mediterranean proper ,  and s e v e r a l  e x p e r t s  
from ou t s ide  t h e  reg ion ,  prepared t h e  o p e r a t i o n a l  documents which served a s  a b a s i s  
f o r  t h e  implementation o f  t h e  p i l o t  p r o j e c t s .  

The o p e r a t i o n a l  p lan  f o r  p i l o t  p r o j e c t  MED-I was developed on t h e  b a s i s  o f  document 
IOC-WMO/MPMSW-I/TT-11, which is t h e  p lan  o f  ope ra t ion  adopted i n  1974 f o r  t h e  IGOSS 
P i l o t  P r o j e c t  on Marine P o l l u t i o n  (Petroleum) Monitoring (MAPMOP?). This  p lan  has  
been r e v i s e d  and f u r t h e r  o p e r a t i o n a l  g u i d e l i n e s  have been inc luded;  it  is now i n  use 
i n  about 40 c o u n t r i e s  around t h e  world (doc. IOC Manuals and Guides No.7). 

2. OUTLINE OF THE PILOT PROJECT 

Base l ine  d a t a  on p a r t i c u l a t e ,  d i spe r sed  and d i s so lved  petroleum hydrocarbons, on o i l  
s l i c k s  and f l o a t i n g  t a r  b a l l s ,  and on t a r  on beaches a r e  u rgen t ly  needed f o r  t h e  
Mediterranean because o f  t h e  p r e s e n t  l e v e l  o f  p o l l u t i o n  by petroleum hydrocarbons 
and because o f  t h e  imminent i n c r e a s e  i n  t h e  q u a n t i t y  o f  petroleum t o  be t r anspo r t ed  
through t h e  a r e a  a f t e r  t h e  re-opening o f  the Suez Canal. 



The proposed p i l o t  p r o j e c t  d e a l s  p r i m a r i l y  w i t h  t h e  c o n t a m i n a t i o n  o f  c o a s t a l  w a t e r s  
by t h e s e  s u b s t a n c e s .  The l e v e l s  and t r e n d s  o f  p o l l u t i o n  i n  open w a t e r s  a r e  a l s o  
s t u d i e d .  

The immediate o b j e c t i v e  o f  t h e  p i l o t  p r o j e c t  is t o  moni to r  mar ine  p o l l u t i o n  by o i l  
and petroleum hydrocarbons i n  o r d e r  t o  o b t a i n  a p i c t u r e  o f  t h e i r  d i s t r i b u t i o n  and 
dynamics i n  t h e  Medi te r ranean ,  wi,th t h e  u l t i m a t e  g o a l  o f  p r o v i d i n g  t h e  c o a s t a l  
s t a t e s  o f  t h e  Medi te r ranean  b a s i n  wi th  i n f o r m a t i o n  on which measures  might b e  based.  
P a r t i c i p a t i o n  is r e s t r i c t e d  t o  r e s e a r c h  c e n t r e s  which a r e  o f f i c i a l l y  d e s i g n a t e d  by 
t h e  Governments o f  t h e  Medi te r ranean  c o a s t a l  S t a t e s .  

3. PROGRAMME OF THE WORK 

3 .1  Areas  o f  rnoni tor inq 

The a r e a  o f  concern  t o  t h e  P i l o t  P r o j e c t  i s  t h e  Medi te r ranean  Sea p r o p e r ,  e x t e n d i n g  
t o  t h e  west t o  t h e  S t r a i t  o f  G i b r a l t a r  t o  a l i n e  from Casablanca t o  t h e  
Span i sh /Por tuguese  b o r d e r  and i n c l u d i n g  t o  t h e  e a s t  t h e  Sea o f  Marmara. The 
i n v e s t i g a t i o n  w i l l  be  p r i m a r i l y  r e s t r i c t e d  t o  c o a s t a l  w a t e r s .  

The p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  are asked t o  d e s i g n a t e  t h e  c o a s t a l  a r e a s  t h a t  
most c r i t i c a l l y  need s t u d y  w i t h i n  t h i s  p i l o t  p r o j e c t ,  t a k i n g  i n t o  accoun t  t h e  r o u t e s  
o f  o i l  t r a n s p o r t a t i o n ,  a r e a s  o f  l o a d i n g  and d i s c h a r g i n g ,  r e g i o n s  o f  o f f s h o r e  o i l  
p r o d u c t i o n ,  and t h e  major c u r r e n t  sys tems .  

Moni tor ing and b a s e l i n e  s t u d i e s  beyond t h e  limits o f  t e r r i t o r i a l  w a t e r s  w i l l  be 
c a r r i e d  o u t  e i t h e r  on t h e  i n i t i a t i v e  o f  i n d i v i d u a l  c o a s t a l  c o u n t r i e s  or a s  j o i n t  
o p e r a t i o n s  i n v o l v i n g  s e v e r a l  c o a s t a l  c o u n t r i e s .  

Moni tor ing i n  t h e  f o l l o w i n g  non-coas ta l  a r e a s  is p a r t i c u l a r  
f i g u r e ) :  

Western Medi te r ranean  (41Â 30fN/380 00'N - 3O 00'E/7Â 0O1E 

l y  recommended ( s e e  

Tyr rhen ian  and L i g u r i a n  Sea (41Â OG1N/380 00'N - 11Â QOtE/140 00'E) 

A d r i a t i c  Sea (Nor th  o f  44O GO'N) 

I o n i a n  Sea (360 OOtN/340 O O ' N  - 17O CO'E/21Â OO'E) 

E a s t e r n  Medi terranean (35O OO1N/32O 30'N - 27O OG1E/320 OO'E). 

3.2 P a r a m e t e r s  t o  be  moni tored 

3 .2 .1  B a s i c  p a r a m e t e r s  

I n  t h e  c o n t e x t  o f  t h i s  p i l o t  p r o j e c t  o b s e r v a t i o n s  w i l l  be made o f  t h e  fo l lowing :  

- o i l  s l i c k s  and o t h e r  f l o a t i n g  p o l l u t a n t s ;  - 
- f l o a t i n g  p a r t i c u l a t e  pe t ro leum r e s i d u e s  ( " t a r  b a l l s " )  ; 
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From t Proceedinan of the Inter-Parliamentary Conference of Coastal Statea on the Control of Pollution in 
the  Hediterranean Sea, FAO, Rome, 29/3-314 1974. Rome, 1974.  



- disso lved/d ispersed  petroleum hydrocarbons i n  t h e  s u r f a c e  waters;  

- t a r  on beaches 

3.2.2 Complementary parameters  

To achieve  a b e t t e r  eva lua t ion  o f  t h e  obta ined  d a t a ,  t h e  fol lowing a d d i t i o n a l  
parameters  should be recorded whenever p o s s i b l e  a t  t h e  t ime of  sampling o r  
observa t ions :  

- s e a  temperature 

- a i r  temperature 

- wind speed and d i r e c t i o n  

- wave per iod  and he ight  

3.3 Sampling methodoloqy 

To ensu re  t h e  cons i s t ency  o f  d a t a  t o  be r epo r t ed ,  record ing  o f  obse rva t ions  and 
sampling should be c a r r i e d  out  fol lowing t h e  Manual f o r  Monitoring o f  O i l  and 
Petroleum Hydrocarbons i n  Marine Waters and on Beaches (doc. 
IOC-WMO-UNEP/MED-MRM/3, 5uppl.  2 )  a s  c l o s e l y  a s  pos s ib l e .  

3.4 Ana ly t i ca l  procedures 

The method of  choice  f o r  t h e  a n a l y s i s  o f  d i sso lved/d ispersed  petroleum hydrocarbons 
is f luorescence  spectrophotometry.  However, chromatographic techniques  and 
IR-spectroscopy can be used t o  o b t a i n  complementary information.  

To ensure  t h e  i n t e r comparab i l i t y  o f  d a t a ,  t h e  t rea tment  and a n a l y s i s  o f  samples 
should a l s o  fol low t h e  i n s t r u c t i o n s  given i n  t h e  Manual f o r  Monitoring o f  O i l  and 
Petroleum Hydrocarbons i n  Marine Waters and on Beaches. 

To f a c i l i t a t e  i n t e r c a l i b r a t i o n  procedures,  a  c e n t r a l  d i s t r i b u t i o n  o f  s t anda rds  f o r  
t h e  a n a l y t i c a l  methods used w i l l  be organized by I O C  i n  c l o s e  c o l l a b o r a t i o n  with t h e  
Regional Ac t iv i t y  Centre f o r  MED POL I (RAC) and co-ordinated with intercomparison 
e x e r c i s e  under MAPMOPP. 

3.5 Freauencv o f  obse rva t ions  and measurements 

Visual  obse rva t ion  o f  o i l  s l i c k s  and o t h e r  f l o a t i n g  p o l l u t a n t s  should  be made 
whenever a t  sea. 

Sampling o f  " t a r  b a l l s " ,  o f  d i sso lved/d ispersed  petroleum hydrocarbons and o f  t a r  on 
beaches should be done r e g u l a r l y  and as f r e q u e n t l y  a s  p o s s i b l e ,  a t  l e a s t  on a 
month1 y o r  s ea sona l  basis. 

3.6 Data handling 

The c o l l e c t i o n  and r e p o r t i n g  o f  d a t a  w i l l  fol low t h e  format set o u t  i n  t h e  Manual 
f o r  Monitoring o f  O i l  and Petroleum Hydrocarbons i n  Marine Waters and on Beaches. 



The f i r s t  eva lua t ion  o f  d a t a  obta ined  w i l l  be made by t h e  r e sea rch  c e n t r e s  which 
have c o l l e c t e d  them. 

The co-ord ina t ing  agencies  f o r  t h i s  p i l o t  p r o j e c t ,  IOC,  WMO and UNEP, w i l l  make t h e  
f i n a l  e v a l u a t i o n  wi th in  t h e  framework of  IGOSS and GIPME and w i l l  be r e spons ib l e  f o r  
informing t h e  r e sea rch  c e n t r e s  p a r t i c i p a t i n g  i n  t h e  network about  t h e  r e s u l t s .  
Moreover, t o  ensure  t h a t  t h e  p i l o t  p r o j e c t  f u l f i l l s  its purpose, p rov i s ion  must be 
made f o r  record ing  t h e  d a t a  and s t o r i n g  them i n  n a t i o n a l ,  r e g i o n a l  and world d a t a  
c e n t r e s ,  s o  t h a t  t hey  a r e  r e a d i l y  a c c e s s i b l e  t o  n a t i o n a l  and i n t e r n a t i o n a l  
a u t h o r i t i e s ,  a s  wel l  a s  t o  s c i e n t i f i c  i n v e s t i g a t o r s .  

A l l  t h e  d a t a  should be forwarded t o  t h e  I O C  f o r  f u r t h e r  eva lua t ion .  

4. PARTICIPANTS IN THE PILOT PROJECT 

A number of  Mediterranean r e sea rch  c e n t r e s  expressed t h e  wish t o  p a r t i c i p a t e  i n  t h e  
p i l o t  p r o j e c t .  These were i d e n t i f i e d  dur ing  a f e a s i b i l i t y  s tudy  of t h e  Co-ordinated 
Mediterranean P o l l u t i o n  Monitoring and Research Programme c a r r i e d  ou t  by two IOC 
c o n s u l t a n t s  on beha l f  o f  UNEP. 

P a r t i c i p a t i n g  Mediterranean r e sea rch  c e n t r e s  w i l l  be organized i n t o  a  network. 
Membership o f  t h e  network w i l l  no t  be l i m i t e d  t o  r e sea rch  c e n t r e s  a b l e  t o  d e a l  with 
a l l  a s p e c t s  o f  t h e  proposed programme bu t  may a l s o  i nc lude  those  r e s e a r c h  c e n t r e s  
which a r e  capable  o f  on ly  l i m i t e d  i n i t i a l  c o n t r i b u t i o n s  w h i l s t  under development. 

Research c e n t r e s  may j o i n  t h e  network a t  any time they  wish. However, t h e i r  
p a r t i c i p a t i o n  i n  t h e  p i l o t  p r o j e c t ,  a s  wel l  a s  t h e  programmes they  a r e  proposing a s  
t h e i r  c o n t r i b u t i o n ,  must be  c l e a r e d  by t h e i r  app rop r i a t e  n a t i o n a l  a u t h o r i t i e s .  

5. TRAINING NEEDS 

The l a c k  o f  adequate ly  t r a i n e d  s c i e n t i s t s  and t e c h n i c i a n s  t o  perform t h e  necessary  
obse rva t ions  and a n a l y t i c a l  work s e r i o u s l y  h i n d e r s  t h e  f u l l  p a r t i c i p a t i o n  o f  some o f  
t h e  n a t i o n a l  r e sea rch  c e n t r e s  which have expressed t h e  wish t o  become p a r t  o f  t h e  
network p a r t i c i p a t i n g  i n  t h e  p ro j ec t .  Fel lowships f o r  i n - se rv i ce  t r a i n i n g  o f  up t o  
s i x  months each w i l l  t h e r e f o r e  be awarded, with p r i o r i t y  t o  those  n a t i o n a l  r e sea rch  
c e n t r e s  whose f u l l  p a r t i c i p a t i o n  i n  t h e  p i l o t  p r o j e c t s  depends on t h e i r  acqu i r ing  
adequate ly  t r a i n e d  s t a f f .  The fe l lowships  w i l l  be a v a i l a b l e  from t h e  s t a r t  o f  t h e  
programme. A l l  t r a i n i n g  w i l l  be c a r r i e d  out  i n  Mediterranean r e s e a r c h  c e n t r e s  
having adequate f a c i l i t i e s  and exper ience  i n  such a c t i v i t i e s .  

Tra inees  w i l l  be s e l e c t e d  from n a t i o n a l  r e sea rch  c e n t r e s  which provide an assurance  
t h a t  t h e  t r a i n e e  w i l l  cont inue  t o  work on t h e  p r o j e c t  upon r e t u r n  t o  h i s  home 
c e n t r e .  The t r a i n i n g  c e n t r e s  w i l l  be expected t o  main ta in  c o n t a c t  with t r a i n e e s  who 
have r e tu rned  t o  t h e i r  home l a b o r a t o r i e s .  



6. REQUIREMENTS FOR TECHNICAL ASSISTANCE 

To improve t h e  t e c h n i c a l  f a c i l i t i e s  o f  p a r t i c i p a t i n g  r e sea rch  c e n t r e s ,  a n a l y t i c a l  
i n s t rumen t s  a s  wel l  as  chemicals ,  s t a n d a r d s  and sampling t o o l s  may be provided by 
IOC where needed. 

Common maintenance s e r v i c e s  f o r  t h e  a n a l y t i c a l  i n s t rumen t s  provided f o r  t h e  p i l o t  
p r o j e c t  w i l l  be organized by t h e  sponsoring agencies .  Se l ec t ion  o f  t h e  r e c i p i e n t  
c e n t r e s  w i l l  be based on t h e i r  need f o r  t h e  reques ted  a s s i s t a n c e ,  p a r t i c u l a r l y  i n  
t h e  n a t i o n a l  r e sea rch  c e n t r e s  from developing coun t r e s ,  and on assurance  from t h e  
r e c i p i e n t s  t h a t  t hey  w i l l  provide adequate f a c i l i t i e s  and personnel  f o r  t h e  
i n s t a l l a t i o n ,  maintenance, and ope ra t ion  o f  t h e  equipment f o r  t h e  purpose o f  t h e  
p i l o t  p r o j e c t s .  

7. TIMING 

The t o t a l  du ra t ion  o f  t h e  o p e r a t i o n a l  phase o f  t h e  p i l o t  p r o j e c t  w i l l  be 30 months, 
s t a r t i n g  from J u l y  1976. 

8. CO-ORDINATING ACTIVITIES 

Co-ordination o f  t h e  work performed by t h e  network of p a r t i c i p a t i n g  Mediterranean 
r e sea rch  c e n t r e s  on t h e  b a s i s  o f  t h i s  o p e r a t i o n a l  document will be organized i n  
c l o s e  c o l l a b o r a t i o n  by I O C ,  WMO and UNEP. The s e r v i c e s  o f  t h e  Regional A c t i v i t y  
Centre (RAG) w i l l  be used a s  app rop r i a t e .  

Such co-ord ina t ion  may inc lude :  

correspondence with r e sea rch  c e n t r e s  and n a t i o n a l  a u t h o r i t i e s ;  

o rgan iza t ion  o f  d a t a  r e p o r t i n g ,  eva lua t ion  and d isseminat ion;  

o rgan iza t ion  o f  t h e  t r a i n i n g  programme; 

o rgan iza t ion  o f  t e c h n i c a l  a s s i s t a n c e ;  

pe r iod i c  review o f  t h e  c o n t r i b u t i o n  o f  p a r t i c i p a t i n g  r e sea rch  c e n t r e s ,  and 
e f f o r t s  t o  e n l a r g e  t h e  network of  p a r t i c i p a n t s ;  

con tac t  with o t h e r  r e l a t e d  p r o j e c t s  elsewhere,  and p a r t i c u l a r l y  with t h e  
IMCO/UNEP Regional O i l  Combating Centre f o r  t h e  Mediterranean ( R O C C ) ;  

organ iza t ion  o f  meetings o f  e x p e r t s  from p a r t i c i p a t i n g  r e sea rch  c e n t r e s ;  

co-ordinat ion o f  t h e  v i s i t s  o f  e x p e r t s ;  

any o t h e r  a c t i v i t y  r e l e v a n t  t o  t h e  execut ion  o f  t h e  p i l o t  p r o j e c t .  



The a c t i v i t i e s  o f  t h i s  p i l o t  p r o j e c t  w i l l  be co-ordinated with those  o f  t h e  o t h e r  
p i l o t  p r o j e c t s  o f  t h e  Co-ordinated Mediterranean Po l lu t ion  Monitoring and Research 
Programme endorsed by the UNEP Intergovernmental Meeting on t h e  P ro tec t ion  o f  t h e  
Mediterranean. 

9. REPORTS 

P a r t i c i p a t i n g  research  c e n t r e s  w i l l  be asked t o  submit progress  reports t o  IOC i n  
November 1977 and June 1978. F i n a l  r e p o r t s  w i l l  be requi red  i n  October 1978. 



Appendix I 

MANUAL FOR MONITORING OF OIL AND PETROLEUM HYDROCARBONS 

I N  MARINE WATERS AND ON BEACHES 

(Suppl. t o  Manuals and Guides No.7. UNESCO 1977) 

To ensure  t h e  cons i s t ency  o f  d a t a  t o  be con t r ibu t ed  by va r ious  r e sea rch  c e n t r e s ,  
p a r t i c i p a n t s  should fo l low t h e s e  g u i d e l i n e s  as  c l o s e l y  as poss ib l e .  

A. OBSERVATION OF OIL SLICKS AND OTHER FLOATING POLLUTANTS 

1. Methods o f  observa t ion  

For v i s u a l  obse rva t ions ,  no ins t ruments  a r e  needed, a l though p o l a r i z i n g  g l a s s e s  may 
be  u se fu l  i n  d e t e c t i n g  o i l  s l i c k s .  Guide l ines  f o r  t h e  v i s u a l  r ecogn i t i on  o f  o i l  
s l i c k s  are given i n  s e c t i o n  3. Remote-sensing techniques ,  e .g. s ide-looking 
a i rbo rne  r a d a r  (SLAR) and in f r a - r ed  (IR) rad iometers ,  may be used if a v a i l a b l e .  

A r e p o r t i n g  form ( s e e  f i g u r e  I) is t o  be used f o r  record ing  t h e  observa t ions .  
I n s t r u c t i o n s  f o r  completing t h e  form a r e  given below. 

2. I n s t r u c t i o n s  f o r  cornpletinq t h e  form 

Whenever f l o a t i n g  o i l ,  petroleum r e s i d u e s  and o t h e r  f l o a t i n g  p o l l u t a n t s  a r e  
observed,  t hey  should be r epo r t ed  on t h e  l o g  form. In  order  t o  g e t  t h e  q u a n t i t a t i v e  
informat ion  on t h e  s t a t u s  o f  p o l l u t i o n ,  it is equa l ly  important  t o  know when 
obse rva t ion  r e v e a l s  no p o l l u t a n t s .  For s u r f a c e  p la t forms,  a r e p o r t  is requ i r ed  a t  
l e a s t  once every 24 hours .  For a e r i a l  obse rva t ions ,  a d e s c r i p t i o n  o f  t h e  f l i g h t  
pa th  is required. , 

Observat ional  code: 

This code is t o  be used f o r  t h e  informat ion  t o  be en t e r ed  i n  t h e  columns marked A, 
B, C, D, on t h e  l o g  form f o r  "Observation and Reporting o f  Oil S l i c k s  and o t h e r  
F loa t ing  P o l l u t a n t s "  

S t a t u s  o f  observa t ion:  

0 = Sea s u r f a c e  observed bu t  no p o l l u t a n t s  r epo r t ed  

1 = Sea s u r f a c e  no t  observed (due t o  high sea, bad v i s i b i l i t y  o r  o t h e r  reasons)  





2 = 

1 = 

2 = 

3 = 

4 = 

1 = 

2 = 

3 = 

4 = 

The 

P o l l u t a n t s  observed and recorded 

Types o f  p o l l u t a n t s  : 

Thin o i l  f i l m  (may inc lude  occas iona l  minor pa tches  o r  lumps o f  t h i c k  o i l )  

Thick o i l  l a y e r  (may be surrounded by o i l  f i lms ,  which should be included 
under t h i s  same code) 

P l a s t i c  m a t e r i a l s  

Other ( s p e c i f y  i n  remarks column) 

Configurat ion:  

Continuous cover  

Patches 

In  a l i n e  o r  l i n e s  

Patches and l i n e s  

Extent  : 

propor t ion  of t h e  sea s u r f a c e  covered should be r epo r t ed  i n  e i g t h s  o f  t h e  s e a s  
s u r f a c e  ( a s  i n  t h e  WMO code f o r  i c e  coverage) : 

1 = 1/8 ( s l i g h t e s t  presence o f  r epo r t ed  p o l l u t a n t )  

2 = 2/8 

3 = 3/8 

4 = 4/8 ( h a l f  o f  s u r f a c e  is covered)  

5 = 5/8 

6 = 6/8 

7 = 7/8 

8 = B/8 (complete cover )  

Wind d i r e c t i o n  and speed: 

(a )  True wind d i r e c t i o n  (En te r  t h e  t r u e  d i r e c t i o n ,  i n  t e n s  o f  degrees ,  from which 
t h e  wind is blowing). 

(b )  Wind speed ( o r  " forcev  on t h e  Beaufort  s c a l e ) .  

Wave per iod  and he ight :  

( a )  Period o f  wind waves (Enter  t h e  average period o f  wind waves t o  t h e  n e a r e s t  
second 1. 



(b) Height  o f  wind waves (Repor t  h e i g h t  t o  t h e  n e a r e s t  h a l f  metre a c c o r d i n g  t o  t h e  
f o l l o w i n g  WMO code: 

00 = calm 

0 1  = 1/2 metre 

02  = 1 metre 

03 = 1 1/2 met re  

04 = 2 metre 

05-99 = I n c r e a s e  a t  1/2 met re  i n t e r v a l s ) .  

Air t e m p e r a t u r e :  

E n t e r  t h e  a i r  t e m p e r a t u r e  t o  t h e  n e a r e s t  t e n t h  o f  a d e g r e e  C e l s i u s .  

Water t e m p e r a t u r e  : 

E n t e r  t h e  s e a  s u r f a c e  t e m p e r a t u r e  t o  t h e  n e a r e s t  t e n t h  o f  a d e g r e e  C e l s i u s .  

3. D i s t i n q u i s h i n q  between o i l  s l i c k s  and n a t u r a l  f i l m s  

A l a r g e  s p i l l  o f  c r u d e  o i l  o r  a r e s i d u a l  f u e l  is o b v i o u s  t o  t h e  e y e .  I f  it h a s  n o t  
weathered t o  t a r - l i k e  r e s i d u e s ,  t h e r e  w i l l  be  c e n t r a l  zones  which are brown o r  b l a c k  
i n  c o l o u r  and r e p r e s e n t  t h i c k  o i l  l a y e r s .  These w i l l  be su r rounded  by t h i n n e r  f i l m s  
sometimes showing an i r i d e s c e n c e  o r  sheen  ( v a r i o u s l y  c o l o u r e d  bands due t o  l i g h t  
i n t e r f e r e n c e  e f f e c t s ) .  A t  t h e  o u t e r  e d g e s  o f  t h e  pe t ro leum s l i c k  even  t h i n n e r  f i l m s  
may b e  p r e s e n t  w i t h  no obv ious  c o l o u r s ,  b u t  which are v i s i b l e  because  o f  t h e i r  
damping e f f e c t  on t h e  c a p i l l a r y  r i p p l e s .  Subsequent  wea ther ing  o f  t h e s e  heavy 
pe t ro leum p r o d u c t s  w i l l  l e a d  t o  t a r  r e s i d u e s  w i t h i n  t h e  o i l  s l i c k ,  u s u a l l y  a t  t h e  
downwind end. 

D e s c r i p t i o n  o f  d i f f e r e n t  s u r f a c e  f i l m s :  

I t  is d i f f i c u l t  t o  d i s t i n g u i s h  between n a t u r a l  s e a  s l i c k s  and t h e  f i l m s  formed by 
some t y p e s  o f  pe t ro leum p r o d u c t s .  Such problems may a r i s e  when t h e  s p i l l e d  o i l  is a 
d i s t i l l a t e  p r o d u c t  ( d i e s e l  o i l ,  l u b r i c a t i n g  f l u i d ,  o r  f u e l  o i l )  which h a s  s p r e a d  
i n t o  a t h i n  f i l m  w i t h  l i t t l e  c o l o u r .  S i n c e  a n  o i l  f i l m  o f  t h i s  t y p e  e l i m i n a t e s  
c a p i l l a r y  r i p p l e s  as d o e s  a n a t u r a l  s e a  s l i c k ,  t h e  f o l l o w i n g  g u i d e s  s h o u l d  a s s i s t  
t h e  o b s e r v e r  i n  d i s t i n g u i s h i n g  between pe t ro leum o i l s  and n a t u r a l  f i l m s .  

(a )  When winds a r e  g r e a t e r  t h a n  8 k n o t s  ( 4 . 1  m/sec.), n a t u r a l  s l i c k s  are r e a d i l y  
d i s p e r s e d .  Under t h e s e  c o n d i t i o n s  v i s i b l e  n a t u r a l  s u r f a c e  s l i c k s  w i l l  be r a r e ,  
and v i s i b l e  f i l m s  s h o u l d  be assumed t o  be  o i l  p o l l u t i o n .  However, a l o n g ,  
narrow, i s o l a t e d  band o f  s l i c k ,  sometimes c o n t a i n i n g  seaweed and s h i p ' s  r e f u s e ,  
shou ld  n o t  be c o n s i d e r e d  an o i l  s l i c k .  

( b )  Under r e l a t i v e l y  calm wind c o n d i t i o n s  a c o n s i d e r a b l e  p e r c e n t a g e  o f  t h e  s e a  
s u r f a c e  can  become covered  wi th  a n a t u r a l  s u r f a c e  f i l m ,  a s  ev idenced  by 
e x t e n s i v e  areas o f  wa te r  wi thou t  r i p p l e s .  P o l l u t a n t  s l i c k s  may b e  confused  
wi th  n a t u r a l  f i l m s  under  such low-wind c o n d i t i o n s .  The f o l l o w i n g  r u l e s  o f  
judgement s h o u l d  be a p p l i e d  i n  such  a c a s e :  



( i )  if t h e  c o n d i t i o n  i n d i c a t e d  i n  t h e  f i r s t  p a r a g r a p h  o f  s e c t i o n  3 are 
observed  ( l a y e r s  o f  d a r k  o i l  and/or t a r  r e s i d u e s )  o r  i f  a n  o i l y  odour is 
e v i d e n t ,  t h e  s l i c k  s h o u l d  be c o n s i d e r e d  o f  pe t ro leum o r i g i n ;  

( i i )  when t h e  s e a  is r e l a t i v e l y  calm and i f  t h e  s l i c k  is n o t  o b v i o u s l y  
pe t ro leum,  it s h o u l d  be  c o n s i d e r e d  t o  b e  a n a t u r a l  f i l m  and n o t  r ecorded .  
When i t  is n o t  p o s s i b l e  t o  d i s t i n g u i s h  between a n a t u r a l  s l i c k  and an o i l  
s l i c k ,  t h e  q u a n t i t y  o f  p o l l u t a n t  o i l  would be  e x t r e m e l y  s m a l l  and t h e  
s l i c k  s h o u l d  n o t  be r e c o r d e d  a s  a s p i l l .  

( c )  D e s c r i p t i o n  o f  a " n a t u r a l  s l i c k " :  

A n a t u r a l  s l i c k  is u s u a l l y  caused  by a f i l m  o f  r e c e n t  b i o l o g i c a l l y - p r o d u c e d  
o r g a n i c  m a t e r i a l ,  t o o  t h i n  t o  be  s e e n  b u t  i n d i c a t e d  by its a b i l i t y  t o  damp and 
t o  resist t h e  f o r m a t i o n  o f  wind g e n e r a t e d  r i p p l e s .  The r ipple-damping p r o p e r t y  
p roduces  a p a t t e r n  o f  l i g h t  r e f l e c t i o n  which r e n d e r s  t h e  s l i c k  v i s i b l y  
d i f f e r e n t  from t h e  s u r r o u n d i n g  r i p p l e d  wa te r .  The s l i c k  is u s u a l l y  l i g h t e r  i n  
appearance  t h a n  t h e  r i p p l e d  w a t e r ,  b u t  may be  s e e n  a s  a d a r k e r  zone when viewed 
toward t h e  sun .  In  t h e  absence  o f  wind (no r i p p l e s ) ,  t h e  e n t i r e  s e a  s u r f a c e  
may appear to be slicked. There is u s u a l l y  no e v i d e n c e  o f  f i l m  c o l o u r ,  o i l y  
odour ,  o r  t h i c k  f i l m s  u n l e s s  p o l l u t a n t s  o i l s  a r e  p r e s e n t .  

B. PROCEDURES FOR THE SAMPLING AND REPORTING OF PARTICULATE PETROLEUM RESIDUES 

(TAR BALLS) 

1. Samplinq d e v i c e s  

Any n e u s t o n  sample r  is s u i t a b l e  i f  used c o r r e c t l y ,  i.e. p r o p e r l y  deployed and towed 
a t  i ts  optimum speed .  Nets f i t t e d  t o  t h e  sample r  s h o u l d  be  a p l a i n  nylon-web t y p e .  

I n f o r m a t i o n  on methodology and s u i t a b l e  neus ton  s a m p l e r s  is t o  be  found i n :  

Sameoto, D.D. and J a r o s z y n s k i ,  L.O. (1969) ,  J o u r n a l  o f  t h e  F i s h e r i e s  Research Board 
o f  Canada, Volume 26, p a g e s  2240-2244, 

Derenbach, J.B. and E n r h a r d t ,  M. (1975) ,  B e r i c h t e  d e r  Deutschen W i s s e n s c h a f t l i c h e n  
Kommission f u r  Meeresforschunq , Volume 24, pages  207 207-208. 

David,  P.M. (1965) ,  J o u r n a l  o f  t h e  Marine B i o l o g i c a l  A s s o c i a t i o n  o f  t h e  Uni ted 
Kingdom, Volume 45,  pages  313-320. 

Zooplankton sampl ing ,  UNESCO Monographs on oceanograph ic  methodology No.2. second  
imp. 1974, 174 pages .  

2. Sampling p rocedure  

( a )  Samples may b e  t a k e n  day  o r  n i g h t ,  b u t  it s h o u l d  be  recogn ized  t h a t  day t ime  
sampling w i l l  p robab ly  r e d u c e  t h e  number o f  o rgan i sms  sampled. I t  is d e s i r a b l e  
( b u t  n o t  e s s e n t i a l )  t o  c o l l e c t  a wa te r  sample f o r  measur ing d i s s o l v e d / d i s p e r s e d  
hydrocarbons  a t  t h e  same l o c a t i o n  where t h e  tar sampling is c a r r i e d  o u t .  



The sampler must be r igged so t h a t  i t  w i l l  move away from the s ide  o f  t h e  s h i p  
and pass through water t h a t  has n o t  been contaminated by the  ship. It should 
the re fo re  be towed from a p o i n t  w e l l  forward on the  ship, and p r e f e r a b l y  from a 
boom. The b r i d l e  must be at tached t o  the  s ide  o f  t he  sampler nearest  t o  the  
ship. It i s  t o  be adjusted, depending on the  e l e v a t i o n  o f  t he  towing p o i n t  on 
the sh ip ,  so t h a t  t he  sampler r i d e s  smoothly. 

Adjust  the  towing speed so t h a t  t he  sampler r i d e s  smoothly a t  the  surface f o r  
a t  l e a s t  1 n a u t i c a l  m i l e  (depending on the  sampler used). I f  wave cond i t i ons  
do n o t  a l l o w  a smooth r i d e ,  record  the  average t ime  t h a t  t he  sampler 's muzzle 
i s  above o r  below the  surface ( ins tead o f  sampling i t )  per t ime u n i t ,  and 
co r rec t  the  value o f  t he  area swept accordingly.  

On complet ion o f  t he  tow, r e t r i e v e  the  sampler, wash i t s  contents down t o  t h e  
end o f  t he  n e t  and empty them i n t o  a f i n e  sieve. I f  the  n e t  conta ins  an undue 
amount o f  extraneous ma te r ia l ,  empty i t  i n t o  a c lean bucket con ta in ing  water. 
Recover the  t a r  b a l l s  from the s ieve  o r  from t h e  bucket and p lace  them i n  a 
g lass j a r  . 
I f  f resh  s t i c k y  o i l  adheres t o  the  n e t  i n  q u a n t i t i e s  exceeding approximately 10 
per cent  o f  t he  sample taken, wash the n e t  w i t h  a s u i t a b l e  so l ven t  and r e t a i n  
the  washings i n  a j a r .  I n  case q u a n t i t a t i v e  recovery o f  t h e  t a r  s t i c k i n g  t o  
the n e t  sur face is impossible, record  i t s  est imated amount as a p ropor t i on  o f  
the  t o t a l  sample. 

J .  Preservat ion  o f  samples 

The f reez ing  o f  samples i s  recommended; i f  t h i s  i s  imprac t i cab le  they  should be 
r e f r i g e r a t e d  and the ana lys i s  should be completed as soon t h e r e a f t e r  as possib le.  

4. Recordinq o f  samples 

Record the  l oca t i on ,  t ime, sea cond i t i ons  and o the r  p e r t i n e n t  I n fo rma t ion  on the  l o g  
form (see f i g u r e  1 1 ) .  

5. Analys is procedures 

(a) I f  the  t a r  b a l l s  have been separated manually from the l a r g e r  p a r t i c u l a t e  
matter  a l so  sampled, they  may be weighed d i r e c t l y .  However, t h i s  weight may 
inc lude  inorgan ic  m a t e r i a l s  such as sand o r  b i t s  o f  s h e l l s  and any water 
contained i n  the  t a r  b a l l s .  A more r e l i a b l e  est imate may be obtained by 
proceeding as o u t l i n e d  i n  (b)  below. 

(b)  I f  i t  i s  n o t  poss ib le  t o  separate the  t a r  b a l l s  manually from extraneous 
ma te r ia l ,  

(i) d isso lve  the  t a r  balls i n  carbon t e t r a c h l o r i d e ,  

( i i )  f i l t e r  t he  carbon t e t r a c h l o r i d e  e x t r a c t  i n t o  a weighed evaporat ing 
vessel and evaporate t o  dryness: t h e  so l ven t  used t o  c lean the  n e t  (as 
i n  i t em 2(e) above) should a l so  be evaporated. I n  both  cases t h e  
evaporat ion may be hastened by m i l d  heat ing,  b u t  b o i l i n g  should be 
avoided as the re  w i l l  be some l o s s  o f  v o l a t i l e  components. This 
opera t ion  should be c a r r i e d  out  under a fume hood o r  i n  an area w i t h  
good v e n t i l a t i o n ,  



N A M E :  AUDULSS:  

Figure 11 : LOG FORM for Sampling and Reporting Particulate Petrolem Residues (Tar Balls) 
(Please refer t o  instructions for completing t h i s  log) 



( i i i )  weigh t h ~  e v a p o r a t i n g  v e s s e l  and r e s i d u e .  

6. Weiqht o f  t h e  t a r  

E n t e r  t h e  weight o f  t h e  t a r  i n  t h e  l o g  column "weight o f  t a r " .  In  t h e  column " t a r  
concen t rak ion"  e n t e r  t h e  c a l c u l a t e d  weight  o f  t a r  p e r  u n i t  a r e a  swept  by t h e  
sampling n e t .  

C. TAR SAMPLING O N  BEACHES 

1. S e l e c t i o n  o f  a r e a  

The sampling shou ld  t a k e  p l a c e  on a sandy beach wi th :  

( a )  a uniform s h o r e l i n e  (no b reakwate r  o r  c u t s ) ;  

( b )  a g e n t l e  s l o p e ,  b u t  n o t  s o  as  t o  make d i s t a n c e  from t h e  h i g h  t o  t h e  low t i d e  
mark (where a p p l i c a b l e )  t o o  l a r g e  f o r  p r a c t i c a l  sampl ing ;  

( c )  a minimum of human a c t i v i t y ,  s u c h  a s  f o o t  t r a f f i c ,  etc;  

( d l  no l o c a l  land-based s o u r c e s  o f  pe t ro leum p o l l u t i o n  ( o t h e r w i s e  s p e c i f y  i n  t h e  
remarks column o f  t h e  l o g  form a t t a c h e d  a s  f i g u r e  111) .  

2. S i z e  o f  samplinq zone 

Tar s h o u l d  be c o l l e c t e d  a t  a few s t a t i o n s  a l o n g  t h e  c o a s t .  A t  each  s t a t i o n  t h r e e  
randomly chosen  narrow s t r i p s  OF 1-2 m e t r e s  width  a r e  t o  b e  sampled? r u n n i n g  a c r o s s  
the beach from t h e  backshore  t o  t h e  low t i d e  mark. (Loca l  c o n d i t i o n s  s h o u l d  be 
t a k e n  i n t o  accoun t  i n  s e l e c t i n g  a r e p r e s e n t a t i v e  sampl ing  zone) .  

I f  u n i f o r m i t y  o f  t a r  d i s t r i b u t i o n  i n  a g i v e n  area has been e s t a b l i s h e d  by 
s t a t i s t i c a l  a n a l y s i s  o f  d a t a  o b t a i n e d  e i t h e r  by a i r  photography o r  by d i r e c t  
sampl ing ,  t h e  n m b e r  o f  s t r i p s  p e r  s t a t i o n  c a n  be  reduced t o  one. I f  areas w i t h  
d i f f e r e n t  c o n c e n t r a t i o n s  o f  t a r  can  b e  d i s t i n g u i s h e d ,  e a c h  a r e a  s h o u l d  be  t r e a t e d  
s e p a r a t e l y .  

3. Samplinq p r o c e d u r e s  

S t a k e  o u t  t h e  a r e a  as proposed above i n  s e c t i o n  2. Clean o f f  a l l  d e b r i s  from t h e  
backshore  t o  t h e  w a t e r l i n e  p r i o r  t o  sampling.  Sample o n l y  a t  o r  n e a r  t h e  time o f  
low t i d e .  P ick  up a l l  v i s i b l e  s o l i d  and semi- s o l i d  p i e c e s  o f  t a x  on t h e  beach 
s u r f a c e  o n l y .  

I n  h e a v i l y  p o l l u t e d  a r e a s  where p i c k i n g  up t a r  would be  t o o  time consuming, sample  
by b rush ing  t h e  upper  2-3 cm o f  the  s e l e c t e d  s t r i p e ,  u s i n g  a l o n g  hand led  f l o o r  
b rush .  The p i l e s  c r e a t e d  h i c h  c o n s i s t s  o f  s a n d ?  t a r ,  and o t h e r  p a r t i c l e s  a r e  t h e n  
sampled and washed f r e e  o f  sand  w i t h  sea -wate r ,  u s i n g  a s c r e e n  w i t h  a 2 mm mesh. 



Date 

(1) Prevailing wind direction ( 2 1  nearly fret of sand 
a1,noe the previou~  ampl ling 
ant w h o r e  ( 3 )  coabd.nith sand md may contain entrained sand 

off ahore 
alongshore- 

( 4 )  vary hard d bri t t l e  and may contain 6 h e l l   fragment^ 

Figure  111 : LOG FORM fo r  Sampling and Reporting o f  Tar on Beaches 



4. Sample a n a l y s i s  

The a n a l y s i s  i s  done by weighing t h e  t a r .  This  i s  e a s i l y  achieved when dea l ing  with 
c l e a n  t a r  lumps. When t h e  t a r  p a r t i c l e s  a r e  heav i ly  covered with sand,  c l ean ing  is 
not  advisable .  In t h i s  case it is suggested t h a t  t h e  volume r a t h e r  than  t h e  weight 
be measured. Put t h e  t a r  p a r t i c l e s  i n t o  a  graduated cy l inde r .  Add water s o  t h a t  
a l l  t h e  p a r t i c l e s  a r e  covered. Read t h e  volumes. Decant t h e  water i n t o  a  second 
graduated cy l inde r .  S u b s t r a c t  t h e  sma l l e r  from t h e  l a r g e r  volume, The weight o f  
t h e  t a r  can then  be c a l c u l a t e d  from t h e  volume o f  water d i sp l aced ,  assumung a 
dens i ty  o f  C.05 gm/cc (mu l t i p ly  d i f f e r e n c e s  by 0.85). 

In heav i ly  p o l l u t e d  a r e a s  with hundreds o f  grams o f  t a r  per  square  metre o f  beach, 
i t  is p r e f e r a b l y  t o  s e p a r a t e  d i f f e r e n t  s i z e s  o f  t a r  p a r t i c l e s ,  us ing  a  s i e v e  with a 
1 m mesh. The t a r  conta ined  i n  each f r a c t i o n  is  measured a s  descr ibed  above. 

5. Sample record inq  

A d r a f t  farm with coding i n s t r u c t i o n s  and explana tory  n o t e s  is a t t a c h e d  a s  f i g u r e  
111. If t h e  samples a r e  t r e a t e d  accord ingly  t o  t h e  i n s t r u c t i o n s  i n  i tem 4  above, 
t h e  weight should be en te red  under Ifweight o f  c o l l e c t e d  t a r t t ,  subcolumn llnon-sandytt. 

6,  Preva i l i nq  wind d i r e c t i o n  

The p r e v a i l i n g  wind d i r e c t i o n  s i n c e  t h e  previous sampling should be en t e r ed  under 
t h e  app rop r i a t e  column as  expla ined  i n  footnote  ( 1 )  on t h e  l o g  form ( s e e  f i g u r e  
111). 

0. PROCEDURES FUR SAMPLING, ANALYSIS AND REPORTING PETROLELM HYDROCARBONS DISSDLVED 

AND DISPERSED I N  SEA WATER 

1. Samplinq b o t t l e  

The device  descr ibed  i n  f i g u r e  I V  is recommended f o r  c o l l e c t i n g  t h e  water samples: 
i t  c o n s i s t s  o f  a weighted b o t t l e  holder  with a c l e a n  amber g l a s s  b o t t l e  (2800 m l  o r  
1 ga l lon  s t anda rd  reagent  b o t t l e s ) ;  t h e  b o t t l e  ho lder  i s  a t t a c h e d  t o  a f l o a t  by a  
l i n e  of 1 m l eng th ;  a second r e t r i e v i n g  l i n e  o f  s u i t a b l e  l e n g t h  is a t t ached  t o  t h e  
f l o a t  and is used t o  recover  t h e  assembly a f t e r  t h e  sample has  been taken.  

How t o  c l e a n  t h e  sample b o t t l e :  Use dichromate-sulphuric  ac id .  Prepara t ion  o f  t h e  
sample b o t t l e :  Remove t h e  dichromate-sulphuric  a c i d ,  r i n s e  thoroughly with t a p  
water (wear goggles) .  A cont inuous l i q u i d  f i lm on t h e  wet b o t t l e  should be an 
i n d i c a t i o n  o f  absence o f  grease .  Replace the o r i g i n a l  cap l i n e r  by a c l e a n  t e f l o n  
o r  aluminium f o i l  l i n e r .  Do not  touch with f i nge r s .  Leave t h e  b o t t l e  t o  dry.  
Rinse t h e  d r y  b o t t l e  with CC14 and d i s c a r d  t h e  washing. Add a f r e s h  p o r t i o n  o f  5G 
m l  o f  CC14 and secu re  t h e  screw cap.  

C C l  i s  recommended because it  is r e a d i l y  a v a i l a b l e  i n  a h igh ly  p u r i f i e d  form, has  
an  4 a f f i n i t y  f o r  non-polar organic  m d e c u l e s ,  is non-flammable and only  s l i g h t l y  
s o l u b l e  i n  water.  Since its s p e c i f i c  g r a v i t y  is apprec i ab ly  g r e a t e r  than  t h a t  o f  
sea-water,  t h e  CC14 u s u a l l y  s e p a r a t e s  r e a d i l y  from t h e  aqueous phase without 
emul s i f i ca t i on .  Aromatic-free CC14 may be prepared from reagent-grade CC14 by 
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Figure IV : Recornended device f o r  collection of water samples f o r  t h e  
analysls o f  dissolved/dispersed petroleum hydrocarbons 



r e f l u x i n g  with a c t i v a t e d  cha rcoa l  and d i s t i l l a t i o n  o r  by column chromatography over  
a c t i v a t e d  alumina. Do no t  use  recovered  C d 4 .  

2. Samplinq 

Samples should  be t a k e n  i n  t r i p l i c a t e .  While t h e  s h i p  i s  still moving s lowly  
forward,  t h e  assembly is thrown overboard from t h e  bow and a s  f a r  a s  p o s s i b l e  away 
from t h e  s h i p  t o  avo id  water  t h a t  h a s  been d i s t r i b u t e d  o r  contaminated by t h e  s h i p .  
Make s u r e  t h e  l e a d  weight h i t s  t h e  water  s u r f a c e  f i r s t .  If t h e  assembly h i t s  
s ideways,  t h e  b o t t l e  may be forced  through t h e  frame and t h u s  be l o s t .  The b o t t l e  
w i l l  immediately s i n k  t o  1 m and f i l l  t h e  water .  Upon r e t r i e v a l ,  some water  is 
s p i l l e d  ( s u f f i c i e n t  t o  a l l ow  f o r  p o s s i b l e  thermal  expansion,  approx.  50 ml) ou t  o f  
the b o t t l e .  The cap  is s e c u r e l y  f a s t ened .  The b o t t l e  c o n t a i n i n g  t h e  water  and CC14 
is shaken v igo rous ly  t o  d i s p e r s e  t h e  C C l  throughout  t h e  water .  The CC1, i s  then  

4 
allowed t o  se t t le  and t h e  b o t t l e  s t o r e d  away. 

CAUTION: S ince  t h e  c o n c e n t r a t i o n  l e v e l s  o f  d i s so lved /d i spe r s ed  petroleum r e s i d u e s  
i n  t h e  open s e a  a r e  g e n e r a l l y  i n  t h e  range  o f  a few rnicrogrammes p e r  l i t r e ,  o r  less, 
throughout  t h e  procedure g r e a t  c a r e  must be taken  t o  avo id  contamina t ion .  

3. Sample p r e s e r v a t i o n  

Samples should  be kep t  i n  t h e  dark.  When carbon t e t r a c h l o r i d e  is  used,  f r e e z i n g  is 
n o t  nece s sa ry  s i n c e  t h i s  s o l v e n t  is an e f f e c t i v e  b a c t e r i o s t a t .  Samples should  be 
analyzed a s  soon a s  p o s s i b l e .  

4. Recordinq o f  samples  

To i d e n t i f y  t h e  samples ,  a  l og  muqt b e  main ta ined ,  n o t i n g  t h e  p o s i t i o n ,  d a t e  and 
time. Spec i f i ed  environmental  d a t a  should  a l s o  be g iven  when p o s s i b l e .  The l o g  
forms are a t t a c h e d  a s  f i g u r e s  V and VI. 

If samples  a r e  c o l l e c t e d  from t h e  d e p t h s  g r e a t e r  than  1 metre, e n t e r  dep th  o f  
sampling i n  t h e  vRemarks" space  o f  t h e  l o g  form. 

Process ing  and a n a l y s i s  o f  samples  

( a )  E x t r a c t i o n  

Draw t h e  C C 1  phase i n t o  a c l e a n  p i p e t t e  and t r a n s f e r  i n t o  a c l e a n  100 m l  
pear-shaped f l a s k .  A second e x t r a c t i o n  is c a r r i e d  o u t  by adding 50 m l  o f  CC1 t o  
t h e  sea-water samples  and r e p e a t i n g  the fo regoing  procedure.  The two po r t i ons4  o f  
CC1, a r e  combined. 

( b )  E x t r a c t  c o n c e n t r a t i o n  

Although CC1, is an i d e a l  s o l v e n t  f o r  t h e  e x t r a c t i o n  p roce s s ,  i t  is n o t  a  s u i t a b l e  
medium f o r  t h e  f l uo re scence  a n a l y s i s .  Therefore ,  t h e  C C l  must be  r ep l aced  by a 4 
s o l v e n t ,  such  a s  n-hexane, which does  n o t  absorb  l i g h t  i n  t h e  300-4C0 m range. 

The C C 1  is removed from t h e  e x t r a c t  by evapo ra t i ng  it t o  d rynes s  i n  a r o t a r y  
4 

evapo ra to r  o r  by mi ld ly  h e a t i n g  t h e  f l a s k  i n  a  water  b a t h  (do no t  a l l ow  t h e  e x t r a c t  
t o  b o i l ) .  If 80 p e r  c e n t  o f  t h e  CC14 h a s  been evapora ted ,  and an aqueous phase i s  







s t i l l  present, p i p e t t e  the  C C l  phas her  c lean f l a s k  and evaporate t o  
dryness. 

(d)  Fluorescence measurement 

(c )  Clean-up 

A general clean-up procedure is o u t l i n e d  :.n 
high b i o l o g i c a l  p r o d u c t i v i t y  o r  i n  some 
the  e x t r a c t  be fore  proceeding w i t h  

The residue i s  d issov led i n  aromat ic- f ree n-hexane (check by  fluorescence ana lys is )  
and t r a n s f e r r e d  q u a n t i t a t i v e l y  i n t o  a 5 m l  vo lumetr ic  f l ask .  N-Hexane is added t o  
make t h e  l e v e l  up t o  the  5 m l  mark. From the  vo lumet r ic  f l ask  a sample o f  the  
e x t r a c t  d isso lved i n  n-hexane i s  p laced i t o  a capped 1-cm s i l i c a  c e l l .  

non-petroleum m a t e r i a l  t h a t  f luoresces 
m a t e r i a l s  t h a t  may cause quenching w i l l  br  

under g i ven  cond i t ions .  Furthermore, 
removed simultaneously. 

A t  present, each labo ra to ry  may use i t s  o standards, e.g. d i l u t i o n s  o f  a crude o i l  
o f  medium aromatic content. However, t o  enable equipment and concent ra t ing  
procedures t o  be i n t e r c a l i b r a t e d ,  chrysen i s  the  chosen intercornparison chemical. 

Place t h i s  c e l l  i n  t he  spec t ro f luorometer  
i n  the  neighbourhood o f  360 nm ( e x c i t a l i o n  
emission wave lengths  f o r  maximum response. 
f luoroscence spectra f o r  each sample should 
substances ( p r i m a r i l y  s u b s t i t u t e d  benzenes 
present i n  crude and r e s i d u a l  f u e l  
f luoresce most i n t e n s i v e l y  i n  the  neighbourhood 

(e)  C a l i b r a t i o n  

The f luorescence i n t e n s i t y  o f  t h e  sample 
o f  a re ference s o l u t i o n  o f  almost t h e  same 
a s e r i e s  o f  reference so lu t i ons .  When 
samples takes more than one day, t h e  
measured a t  l e a s t  once a day under ident ic ra l  

When some m a t e r i a l  o ther  than chrysene, e g. a d i l u t e d  crude o i l ,  is used as a 
standard, a Comparison Rat io  "R" o f  t h i s  m a t e r i a l  as compared w i t h  chrysene, should 
be determined. Using concentrat ions o f  bout C.5 ug/ml, t h e  f luorescence o f  t he  
standard o i l  and chrysene a re  measur d. The comparison r a t i o  "R" reau i red  is 
ca lcu la ted  as: 

and measure the  i n t e n s i t y  o f  f luorescence 
a t  310 m). Adjust  t he  e x c i t a t i o n  and 
If possib le,  bo th  the  e x c i t a t i o n  and 
be scanned. The mix ture  o f  f l uo resc ing  
and polynuclear aromatic compounds) 

o:.ls a re  exc i ted  most s t r o n g l y  a t  310 nm and 
o f  360 m. 

analyzed i s  compared w i t h  the  f luorescence 
concent ra t ion  as t h e  known e x t r a c t  o r  t o  

t.he measurement o f  f luorescence o f  t he  
f luoresence o f  t h e  reference s o l u t i o n  must be 

ins t rumenta l  cond i t ions .  

fluorescence i n t e n s i t y  o f  weight o f  standard 
the  chrysene sample o i l  i n  t he  sample 

f luorescence i n t e n s i t y  o f  weight o f  crysene 
the  standard o i l  sample i n  the  sample 

( f )  Blanks 

Throughout t h e  procedure great  care must e taken t o  ensure t h a t  samples are  n o t  
being contaminated; f o r  example, avo id  un escessar i l y  exposing the  sea-water sample, 
the  CC14 o r  t he  f i n a l  e x t r a c t ,  t o  t e atmosphere o r  o ther  p o t e n t i a l  sources o f  



contaminat ion.  Solvents  and equipment a r e  t o  be  checked f r equen t ly  f o r  
contaminat ion by ana lyz ing  b lanks ,  t r e a t i n g  a  pre-ex t rac ted  water sample a s  a  blank 
sample and/or ana lyz ing  100 m l  o f  CC1, a s  a blank e x t r a c t .  One should e l imina t e  
sou rces  o f  contaminat ion r a t h e r  than  a d j u s t i n g  o r  c o r r e c t i n g  t h e  d a t a  a c t u a l l y  
obtained t o  c o r r e c t  f o r  t h e  blank value.  

(q)  Q u a n t i f i c a t i o n  o f  r e s u l t s  

Ca lcu l a t e  t h e  unknown concen t r a t i on  o f  t h e  sample using t h e  c a l i b r a t i o n  curve.  
F i n a l l y ,  u s ing  t h e  volume o f  seawater  processed,  c a l c u l a t e  t h e  concen t r a t i on  of 
f l uo re sc ing  m a t e r i a l  a s  ug o f  o i l  o r  chrysene equ iva l en t s  p e r  l i t r e  o f  seawater .  

Care should be exe rc i s ed  t o  a s c e r t a i n  t h e  absence o f  self-quenching e f f e c t s .  In 
doubt fu l  ca se s  d i l u t e  t h e  sample t o  approximately h a l f  t h e  o r i g i n a l  concen t r a t i on  
and check f o r  p r o p o r t i o n a l i t y  o f  ins t rument  response.  

6. Handling o f  d a t a  

Data obta ined  from samples and intercompariaon measurements should both be recorded 
on t h e  l og  form ( f i g .  V and VI). If d a t a  a r e  s t a t e d  a s  chrysene e q u i v a l e n t s  p r e f i x  
"C" t o  t h e  concen t r a t i on  found. I f  t h e  concen t r a t i on  was measured a s  o i l  
equ iva l en t s ,  e n t e r  i n  t h e  "Remarks" column t h e  Comparison Ratio "R" o f  t h a t  s t anda rd  
o i l  and used as compared t o  chrysene ( s e c t i o n  5 ( e )  above). 

Procedures f o r  a  clean-up o f  t h e  e x t r a c t  

A s  s t a t e d  i n  s e c t i o n  5 ( c ) ,  a clean-up o f  t h e  e x t r a c t  might be necessary  t o  remove 
non-petroleum ma te r i a l .  These compounds could i n t e r f e r e  with t h e  f l uo rome t r i c  
measurement, e s p e c i a l l y  when ana lyz ing  samples taken  from a r e a s  o f  very  h igh  
b i o l o g i c a l  p r o d u c t i v i t y  o r  from e s t u a r i e s .  The clean-up i s  achieved by a  s imple 
column chromatographic p u r i f i c a t i o n .  Again, g r e a t  c a r e  m u s t  be taken not  t o  
i n t roduce  contaminat ion du r ing  any s t e p s  o f  t h e  a n a l y s i s .  

a )  Prepara t ion  o f  t h e  m a t e r i a l  t o  be used 

S i l i c a  g e l  with p a r t i c l e s  o f  an average diameter  between 0.4 and 0.8 mm (approx. 
20-40 mesh) i s  r e f luxed  i n  a  Soxhle t  e x t r a c t o r  fo r  about s i x  hours ,  us ing  n-hexane, 
carbon t e t r a c h l o r i d e  o r  any o t h e r  s u i t a b l e  c l e a n  s o l v e n t ,  renewing t h e  s o l v e n t  a t  
l e a s t  once dur ing  t h e  procedure. The s i l i c a  g e l  is d r i e d  ou t  and a c t i v a t e d  a t  1 2 0 T  
f o r  approximately e i g h t  hours .  During t h e  subsequent cool ing  o f  t h e  s i l i c a  g e l ,  bu t  
while  i t  is still warm, i t  is poured i n t o  a  glass-stopped b o t t l e  and immediately 
deac t iva t ed  with 2 pe r  c e n t  by weight o f  d i s t i l l e d  water.  After  being shaken t h e  
s i l i c a  g e l  is l e f t  t o  e q u i l i b r a t e  fo r  s e v e r a l  hours. If no t  used immediately, it 
may be kept  f o r  up t o  four  weeks depending on t h e  handling and t h e  a i r  humidity. 

In  ca se  t h e r e  a r e  doubts  about  i ts  p u r i t y ,  t h e  d i s t i l l e d  water f o r  d e a c t i v a t i o n  
should be prepared a s  fol lows:  Distil t h e  water ( a s  clean a s  you can o b t a i n  i t )  i n  
an a l l - g l a s s  s t i l l  i n  t h e  presence  o f  K 5 0 a t  a  pH o f  2-3 ( ad jus t ed  with H,PO). 2 2 8  

(b) Prepa ra t ion  of  t h e  column, and chromatographic clean-up 

F i l l  t h e  lower p a r t  o f  a g l a s s  t ube  ( i n n e r  diameter G . 9  cm; t h e  lower and reduced i n  
diameter  and stoppered with some c l ean  g l a s s  wool) f o r  a  l e n g t h  o f  14  cm with 
d e a c t i v a t i o n  s i l i c a  g e l .  Apply t h e  sample e x t r a c t  (prepared a s  i n d i c a t e d  i n  s e c t i o n  
5 (b )  above and d i s so lved  i n  a  few m l  o f  n-hexanel t o  t h e  column and e l u a t e  with 



n-hexane. The f i r s t  6 m l  a r e  d iscarded  as t hey  come o f f  t h e  column. The next  30 m l  
a r e  c o l l e c t e d ,  concent ra ted  by evapora t ion ,  t r a n s f e r r e d  q u a n t i t a t i v e l y  i n t o  a 5 m l  
volumetr ic  f l a s k ,  made up t o  t h e  5 m l  c a l i b r a t i o n  mark with non-f luorescing hexane, 
and analyzed a s  descr ibed  i n  s e c t i o n  5 ( d )  above. 

This  clean-up procedure may have t o  be modified a s  t o  t h e  d e a c t i v a t i o n  o f  s i l i c a  
g e l ,  t h e  l e n g t h  of  t h e  column, e t c .  t o  meet l o c a l  condi t ions .  When a clean-up 
procedure is adopted,  b lanks  and s t anda rds  should be t r e a t e d  i n  t h e  same way a s  t h e  
a c t u a l  water e x t r a c t s .  

8. C a l i b r a t i o n  and intercomparison 

(a)  Chrysene as  t h e  s t anda rd  

Chrysene has been chosen a s  t h e  s t anda rd  m a t e r i a l  f o r  c a l i b r a t i n g  t h e  f luorometer  
and intercomparing a n a l y t i c a l  procedures. I t  is a v a i l a b l e  f o r  t h e s e  purposes i n  two 
formats ,  Chrysene I and Chrysene 11. 

Chrysene I is packed under n i t rogen  i n  s e a l e d ,  dark  v i a l s  con ta in ing  0.5, 1.0, 3.0, 
5.0, 10.0 ug of chrysene without so lven t .  Chrysene I samples a r e  used t o  c a l i b r a t e  
t h e  f luorometer  ( emi t t i ng  concen t r a t i on  procedures) .  

Chrysene I1 is packed under n i t r o g e n  i n  s e a l e d  dark  v i a l s  con ta in ing  0.5, l . C ,  3.0, 
5.0, 10.0 ug chrysene i n  about 100 m l  of  E d 4 .  Chrysene I1 is t o  be used f o r  t h e  
intercomparison o f  concen t r a t i on  procedures. In t h e  event  t h a t  p a r t i c i p a n t s  
encounter  d i f f i c u l t i e s  with p o s t a l  a u t h o r i t i e s  regard ing  t h e  s o l v e n t ,  Chrysene I 
should  be ordered and t h e  s o l u t i o n  prepared with CC14 i n  t h e  p a r t i c i p a n t s '  own 
l a b o r a t o r i e s .  

When working on e i t h e r  Chrysene I o r  I1 samples, t h e  p a r t i c i p a t i n g  l abo ra to ry  w i l l  
q u a n t i t a t i v e l y  remove t h e  m a t e r i a l  from t h e  v i a l  t o  prepare  intercomparison 
s o l u t i o n s .  When c a l i b r a t i n g  t h e  f luorometer  with Chrysene I samples, t h e  exac t  
volume o f  n-hexane (5  m l .  s e e  s e c t i o n  5 (b ) )  must be  recorded a s  i t  is necessary  f o r  
c a l c u l a t i n g  t h e  concen t r a t i on  o f  chrysene pe r  m l .  

Chrysene 111. In many c o u n t r i e s  pure chrysene can be purchased without d i f f i c u l t y .  
Therefore,  l a b o r a t o r i e s  should be a b l e  t o  prepare  t h e i r  own intercomparison 
s o l u t i o n s  i n  n-hexane (Chrysene I I I ) ,  which should be used as r e f e r ence  s o l u t i o n s  
when measuring a c t u a l  water e x t r a c t s .  

However, t h e s e  Chrysene I11 s o l u t i o n s  a r e  t o  be compared with t h e  c i r c u l a t e d  
intercomparison m a t e r i a l  (Chrysene I o r  11). A l l  subsequent ly  purchased ba tches  o f  
chrysene a r e  also t o  be compared, t o  ensure  equal  f luorescence  p r o p e r t i e s .  I f  
p o s s i b l e ,  both t h e  e x c i t a t i o n  and f luorescence  s p e c t r a  f o r  each  s o l u t i o n  should be 
scanned t o  l o c a t e  t h e  wave l e n g t h s  o f  maximum response. 

( b) Intercomparison procedures 

(i) For the c a l i b r a t i o n  o f  t h e  f luorometer ,  use  Chrysene I samples a f t e r  d i l u t i o n  
wi th  n-hexane t o  make up 5.0 m l .  Measure t h e  f l uo rome t r i c  response f o r  
va r ious  concen t r a t i ons  up t o  t h e  maximum response t o  be expected from t h e  
a c t u a l  water e x t r a c t s .  The Chrysene I11 r e f e r e n c e  s o l u t i o n s  must a l s o  be  
measured. Response va lues  a r e  t hen  p l o t t e d  a g a i n s t  chrysene concen t r a t i ons  
i n  ug/ml t o  o b t a i n  a c a l i b r a t i o n  curve.  

Note: i f  t h e  intercomparison s o l u t i o n s  a r e  kept  f r e e  from contaminat ion,  
t h e r e  should be only  a very  sma l l  non-zero i n t e r c e p t .  



(li) F o r  i n t e r c o m p a r i n g  t h e  c o n c e n t r a t i o n  p r o c e d u r e s ,  Chrysene I1 samples a r e  
t r e a t e d  as wate r  e x t r a c t s  ( d e s c r i b e d  from s e c t i o n  5 (b )  onwards).  The a c t u a l  
f l u o r o m e t e r  r e a d i n g ,  when compared wi th  t h e  r e s p o n s e  t o  be e x p e c t e d  from t h e  
known c o n c e n t r a t i o n  o f  c h r y s e n e  i n  t h e  sample  a c c o r d i n g  t o  the c a l i b r a t i o n  
curve, w i l l  t h e n  i n d i c a t e  any  p o s s i b l e  l o s s  of m a t e r i a l ,  or c o n t a m i n a t i o n .  

(iii) For i n t e r c o m p a r i s o n  o f  measurements o f  water  e x t r a c t s ,  r e f e r e n c e  s o l u t i o n  o f  
Chrysene i n  n-hexane (Chrysene 111 samples )  a r e  p r e p a r e d  and measured 
f o l l o w i n g  t h e  same procedure  a s  t h a t  used f o r  t h e  unknown e x t r a c t  ( s e e  
d e s c r i p t i o n  under  s e c t i o n  5 (el. 



Appendix I1 

RECOMMENDATIONS OF THE EXPERT CONSULTATION 

RELEVANT TO THE JOINT IOC/WMO/UNEP PILOT PROJECT MED POL I 

(Msida , Malta, 8-13 September 1975) 

I t  was sugges ted  t h a t  a p a r t  from ocean d a t e  s t a t i o n s ,  which would be necessary  f o r  
measurement o f  most parameters ,  s h i p s  o f  oppor tun i ty  could  be used i n  t h e  whole o f  
t h e  Mediterranean, e s p e c i a l l y  i n  major sh ipping  l a n e s ,  f o r  observa t ion  and sampling 
o f  o i l  s l i c k s .  It was recognized t h a t  monitoring of  t h e  open waters  was necessary ,  
a s  a d d i t i o n a l  in format ion  on t h e  s i t u a t i o n  i n  t h e s e  a r e a s  was requi red .  In  a r e a s  
where monitoring o f  petroleum hydrocarbons i s  be ing  performed, d a t a  on t h e  phys i ca l  
and chemical p r o p e r t i e s  o f  s e a  water  should be made a v a i l a b l e  t o  a l l  p a r t i c i p a t i n g  
r e sea rch  c e n t r e s .  

The importance o f  i n t e r c a l i b r a t i o n  and s t a n d a r d i z a t i o n  o f  equipment and methodology 
was emphasized, and IOC was reques ted  t o  a s s i s t  i n  t h i s  regard .  

The Consul ta t ion  gave c a r e f u l  cons ide ra t i on  t o  t h e  va r ious  a v a i l a b l e  methods fo r  
a n a l y s i s  o f  petroleum hydrocarbons i n  s e a  water.  I t  was recommended t h a t  
f luorescence  spectrophotometry be  used a s  t h e  r e f e r ence  method i n  view o f  its 
adequate s e n s i t i v i t y  f o r  e s t ima t ing  aromatic  hydrocarbons, its s i m p l i c i t y  i n  use,  
and i ts being l e s s  s u b j e c t  t o  e r r o r  both i n  ope ra t ion  and i n t e r p r e t a t i o n  o f  da t a .  

Chromatographic techniques  and in f r a - r ed  ( I R )  spectrometry could be used t o  o b t a i n  
a d d i t i o n a l  information.  It was recognized t h a t  t h e  c o s t  o f  chemica ls  used i n  any o f  
t h e  mentioned a n a l y t i c a l  t echniques  could be considered a s  a l i m i t i n g  f a c t o r .  

In d i s cus s ing  t h e  methodology f o r  sampling and a n a l y s i s  of  t a r  b a l l s  on beaches,  t h e  
importance o f  t h i s  s tudy  f o r  t h e  Mediterranean reg ion  and t h e  urgent  need f o r  
f u r t h e r  review o f  t h e  methodology proposed i n  appendix I o f  annex I were pointed 
ou t .  

Therefore,  it was agreed:  

( i )  t o  encourage p a r t i c i p a t i n g  r e sea rch  c e n t r e s  t o  develop s t a t i s t i c a l l y  
s i g n i f i c a n t  procedures;  

( i i )  u n t i l  a s tandard  procedure is developed, p a r t i c i p a t i n g  r e sea rch  c e n t r e s  
should fol low a s  c l o s e l y  a s  p o s s i b l e  t h e  methodology f o r  monitoring t a r  b a l l s  
on beaches proposed (appendix I o f  annex I ) ;  

( i i i )  t o  reques t  I O C ,  WMO and UNEP t o  c o l l e c t  t h e  informat ion  on methods used and 
t o  convene a small team under t h e  IGOSS P i l o t  P ro j ec t  t o  recommend s tandard  
procedures. 



Ihe r o l e  o f  remote s ens ing  both from a i r c r a f t  and s a t e l l i t e s  was d iscussed .  This 
method o f f e r s  g r e a t  p o s s i b i l i t i e s  f o r  monitoring marine p o l l u t i o n ,  many o f  t h e  
techniques  are weather / l igh t  independent and a r e  capable  o f  r a p i d ,  e f f i c i e n t  
observa t ion  over  l a r g e  a r eas .  This approach would provide a  f u r t h e r  dimension t o  
t h e  measurement o f  p o l l u t i o n  e x t e n t  and t h e  c i r c u l a t i o n  o f  c o a s t a l  waters .  

The p o t e n t i a l  requirements  o f  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  f o r  ins t ruments ,  
sampling equipment and chemicals  were reviewed, and an informal  list o f  recommended 
ins t ruments  was brought t o  t h e  a t t e n t i o n  o f  t h e  co-ord ina t ing  bodies  f o r  t h e  p i l o t  
p r o j e c t s .  

I t  was a l s o  poin ted  out  t h a t  maintenance, r e p a i r  and c a l i b r a t i o n  o f  i n s t rumen t s  
involved i n  t h e  p i l o t  p r o j e c s  should be ensured by provid ing  t h e  r e sea rch  c e n t r e s  o f  
r i p a r i a n  s t a t e s  with adequate i n f r a s t r u c t u r e  and maintenance f a c i l i t i e s  whenever 
pos s ib l e .  

The Consul ta t ion  was informed about a Direc tory  o f  t h e  Mediterranean Research 
Cent res  being prepared by UNEP i n  c o l l a b o r a t i o n  with t h e  s p e c i a l i z e d  agencies  and 
considered i t  a s  an a c t i v i t y  which would c o n t r i b u t e  t o  b e t t e r  mutual information 
and c o l l a b o r a t i o n .  



Appendix I11 

RECOMMENDATIONS OF THE 

IOC/WMO/UNEP MID-TERM REVIEW MEETING ON MED POL I 

(Barcelona, 23-27 May 1977) 

The meeting recommended t h a t :  

The document "Operat ional  Guide l ines  f o r  t h e  Implementation o f  t h e  P i l o t  P r o j e c t  ME0 
POL I" (IOC/WMO/UNEP-MED/MRM/16), as  amended by the meeting, be used by a l l  
p a r t i c i p a t i n g  r e sea rch  c e n t r e s  dur ing  t h e  implementation o f  t h e  remaining p a r t  o f  
t h e  p r o j e c t .  

A l l  MED POL I r e sea rch  c e n t r e s  should p a r t i c i p a t e  i n  t h e  intercomparison e x e r c i s e  
organized by t h e  Marine Laboratory,  Duke Univers i ty ,  Beaufort ,  North Caro l ina ,  USA. 
The l a b o r a t o r y  w i l l  supply t h e  chrysene samples and i n s t r u c t i o n s  f o r  intercomparison 
e x e r c i s e  and c a l i b r a t i o n  o f  ins t ruments .  The Regional A c t i v i t y  Centre f o r  MED POL I 
(RAC-I )  should co-ordinate t h e  d i s t r i b u t i o n  o f  samples and, i f  r equ i r ed ,  t h e  
c o l l e c t i o n  o f  d a t a .  I t  was f u r t h e r  agreed t h a t  raw d a t a  on in te rcompar isons  w i l l  be 
made a v a i l a b l e  t o  Duke Univers i ty  according t o  i n s t r u c t i o n s  i s sued  f o r  t h e  exe rc i s e .  

Col labora t ion  between t h e  RAC-I  and t h e  Regional O i l  Combating Centre i n  Malta, i s  
cons idered  u s e f u l  f o r  f u t u r e  work both wi th in  t h e  MED POL I p r o j e c t  and beyond. 

In w r i t i n g  p rog re s s  r e p o r t s ,  a uniform format should be followed and t h e  IOC should 
provide each r e sea rch  c e n t r e  with an o u t l i n e  o f  t h i s  format. 

A i n t e r d i s c i p l i n a r y  t a s k  team should be formed t o  a c c e l e r a t e  modelling i n  t h e  
Mediterranean. 

Research Centres  should p a r t i c i p a t e  i n  t h e  proposed r eg iona l  c r u i s e  i n  t h e  
Mediterranean dur ing  1978. The c r u i s e  is planned t o  monitor those  zones o f  t h e  
Mediterranean which have not  ye t  been wel l  s t u d i e d  and those  zones which a r e  used 
f o r  b a l l a s t  dumping. 

The c r u i s e  should be i n t e r - d i s c i p l i n a r y  and t h e  parameters  t o  be monitored should 
i nc lude  : 

( i )  o i l  s l i c k s  and o t h e r  f l o a t i n g  p o l l u t a n t s ;  

( i i )  f l o a t i n g  p a r t i c u l a t e  petroleum r e s i d u e s  or ' t a r  b a l l s '  ; 

( i i i )  d i s so lved  d i spe r sed  petroleum hydrocarbons i n  t h e  s u r f a c e  waters .  
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(MED POL V )  

This operational  document was produced by a j o i n t  FAO(GFCM)/UNEP Expert Consultation 
which took place  i n  Rome, a t  the  FA0 Headquarters, from 23 June t o  4 July 1975. The 
Consultation was attended by 50 par t i c ipant s  from 13 Mediterranean countr ies .  The 
t e x t  o f  the  operational  document i s  i d e n t i c a l  with t h a t  i s sued a s  part of  the  report  
o f  the  consul tat ion .  
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GENERAL INTRODUCTION 

Under t h e  j o i n t  ausp i ces  o f  t h e  I n t e r q o v e r m e n t a l  Oceanographic Commission (IOC), 
t h e  General F i s h e r i e s  Council f o r  t h e  Mediterranean (GFCM) and t h e  I n t e r n a t i o n a l  
Commission f o r  t h e  S c i e n t i f i c  Explorat ion of  t h e  Mediterranean Sea (ICSEM), t h e  
United Nations Environment Programme (UNEP) supported an I n t e r n a t i o n a l  Workshop on 
Marine Po l lu t i on  i n  t h e  Mediterranean (Monaco, 9-14 September 1974). The Workshop 
def ined  t h e  p o l l u t i o n  o f  c o a s t a l  waters  a s  t h e  main problem i n  t h e  Mediterranean and 
a t t r i b u t e d  it t o  t h e  gene ra l  l a c k  o f  adequate systems fo r  t h e  t rea tment  and d i s p o s a l  
o f  domestic and i n d u s t r i a l  waste, t o  t h e  i n p u t  o f  p e s t i c i d e s  and hydrocarbons ( o i l ) ,  
and t o  t h e  presence o f  pathogenic micro-organisms. The Workshop reviewed t h e  
a v a i l a b l e  informat ion  on c u r r e n t  r e g i o n a l  programmes a s  well a s  on t h e  r e sea rch  and 
monitoring f a c i l i t i e s  i n  t h e  Mediterranean, and o u t l i n e d  s e v e r a l  p o l l u t i o n  
monitoring and r e sea rch  p i l o t  p r o j e c t s  f o r  t h e  Mediterranean. 

As a follow-up t o  t h e  Workshop, t h e  GFCM Working P a r t y  on Marine P o l l u t i o n  i n  
Rela t ion  t o  t h e  P ro t ec t ion  o f  Living Resources, which met i n  Monaco from 1 6  t o  18 
September 1974, drew up a p lan  f o r  t h e  implementation o f  four  o f  t h e  p i l o t  p r o j e c t s  
dea l ing  with t h e  p r o t e c t i o n  o f  l i v i n g  r e sou rces  and f i s h e r i e s  i n  t h e  Mediterranean. 
These four  p i l o t  p r o j e c t s  were t h e  following: 

1. Base l ine  s t u d i e s  and monitoring of  meta ls ,  p a r t i c u l a r l y  mercury and cadmium, i n  
marine organisms 

2 . '  Basel ine  s t u d i e s  and monitoring o f  DDT, PCBs and o t h e r  c h l o r i n a t e d  hydrocarbons 
i n  marine organisms 

3. Research on t h e  e f f e c t s  of  p o l l u t a n t s  on marine organisms and t h e i r  popula t ions  

4. Research on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine communities and ecosystems 

A t  t h e  UNEP Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean, which 
was he ld  i n  Barcelona, from 28 January t o  4 February 1975, t h e s e  four  p r o j e c t s  were 
endorsed i n  t h e  frame o f  a Co-ordinated Mediterranean P o l l u t i o n  Monitoring and 
Research Programme a s  p a r t  o f  the adopted Mediterranean Action Plan and t h e i r  e a r l y  
implementation recommended. 

A Consul ta t ion  was he ld  i n  Rome (23  June - A J u l y  1975) t o  which e x p e r t s  o f  t h e  
c o u n t r i e s  border ing  t h e  Mediterranean proper  were i n v i t e d  i n  o rde r  t o  d i s c u s s  t h e  
four  p i l o t  p r o j e c t s  and prepare  t h i s  Opera t iona l  Document which w i l l  s e r v e  a s  t h e  
frame o f  t h e  co-operat ion o f  t h e  Mediterranean r e s e a r c h  c e n t r e s  i n  the fou r  p i l o t  
p r o j e c t s .  The Consul ta t ion  was prepared and convened by t h e  GFCM o f  FA0 and 
f i n a n c i a l l y  supported by UNEP as p a r t  o f  t h e  Mediterranean Action Plan. 



I BASELINE STUDIES AND MONITORING OF METALS, PARTICULARLY MERCURY AND CADMIUM, 

IN MARINE ORGANISMS (MED POL 11)  

1. Out l ine  of  t h e  P i l o t  P r o j e c t  

Metals,  p a r t i c u l a r l y  mercury and cadmium, seem t o  be among t h e  most dangerous 
p o t e n t i a l  hazards  f o r  marine organisms and f o r  t h e i r  consumers. Therefore,  b a s e l i n e  
s t u d i e s  on t h e  l e v e l  of  var ious  meta ls  i n  marine organisms a r e  a l r eady  being 
conducted i n  a  number o f  Mediterranean coun t r i e s .  These s t u d i e s  a r e  most ly confined 
t o  e d i b l e  marine organisms from t h e  c o a s t a l  waters  and t o  a few p e l a g i c  organisms 
(e.g. t u n a )  o f  cons ide rab l e  commercial importance. 

To achieve a  b e t t e r  co-ord ina t ion  o f  t h e s e  s t u d i e s ,  t o  improve t h e  comparabi l i ty  of  
t h e  obta ined  r e s u l t s  and t o  o b t a i n  an o v e r a l l  p i c t u r e  o f  t h e  l e v e l s  o f  me ta l s  
considered t o  be impor tan t ,  t h i s  co-ordinated Mediterranean p i l o t  p r o j e c t  on 
b a s e l i n e  s t u d i e s  and monitoring o f  me ta l s  i n  marine organisms is i n i t i a t e d .  

The p i l o t  p r o j e c t  w i l l  be p r imar i l y  based on t h e  e x i s t i n g  exper ience  and n a t i o n a l  
f a c i l i t i e s  i n  t h e  Mediterranean c o u n t r i e s ,  a l though t h e  r o l e  o f  t he  i n t e r n a t i o n a l  
l a b o r a t o r i e s  w i l l  no t  be neglec ted .  

2. Programme of  Work 

2.1 Metals  t o  be  monitored 

The Mediterranean, a s  a t e c t o n i c a l l y  a c t i v e  reg ion  which r ece ives  l a r g e  amounts o f  
ma te r i a l  from normal weathering processes ,  might a l r eady  show high  n a t u r a l  l e v e l s  
and g r e a t  r eg iona l  v a r i a t i o n s  o f  var ious  s e a  water mic rocons t i t uen t s  i n  t h e  s e a  
water and sediments. The a d d i t i o n a l  amount o f  me ta l s  in t roduced  by man's a c t i v i t i e s  
i n t o  t h e  Mediterranean from var ious  land-based sou rces  may t h e r e f o r e  be o f  
cons ide rab l e  importance. 

The p i l o t  p r o j e c t  w i l l  d e a l  on ly  wi th  t h e  concen t r a t i on  o f  s e l e c t e d  meta ls ,  
p a r t i c u l a r l y  mercury and cadmium, i n  marine organisms. Whenever p o s s i b l e ,  no t  on1 y 
t h e  t o t a l  concen t r a t i on  o f  mercury but  t h e  concen t r a t i ons  o f  its o r g a n i c a l l y  bound 
forms w i l l  be determined too. In add i t i on  t o  mercury and cadmium, which w i l l  be t h e  
b a s i c  elements  t o  be monitored, t h e  measurement o f  t h e  l e v e l s  o f  copper, l e a d ,  
manganese, selenium and z inc  is recommended, p a r t i c u l a r l y  when d e t e c t i o n  methods 
providing f o r  mult i -elemental  a n a l y s i s  a r e  used, such a s  neutron a c t i v a t i o n  
a n a l y s i s ,  X-ray f luorescence  spectrometry and o t h e r s .  

2.2 Organisms t o  be monitored 

Due t o  t h e  f a c t  t h a t  marine organisms accumulate me ta l s  t o  a  h igh  degree, monitoring 
o f  me ta l s  can b e s t  be achieved by ana lys ing  t h e i r  l e v e l s  on s e l e c t e d  spec i e s .  

I/ The fol lowing specie-  : s t r i p e d  mul le t  (Mullus ba rba tus ) ,  Mediterranean mussel 
(Myti lus  q a l l o p r o v i n c i a l i s  and/or M. e d u l i s )  and b l u e f i n  tuna ( m ~ u s  t m  
thynnus) ,  were s e l e c t e d  f o r  t h e  monitoring programme so t h a t  r e p r e s e n t a t i v e s  o f  

I/ The names o f  s p e c i e s  descr ibed  i n  t h e  pub l i ca t i on  "FA0 Species  I d e n t i f i c a t i o n  - 
Sheets  for  F ishery  Purposes - Fish ing  Area 37 - Mediterranean and Black Sea", 
FAO, Rome, 1973, are those  used i n  t h i s  document. 



d i f f e r e n t  eco types  a r e  inc luded .  In a d d i t i o n ,  t h e s e  s p e c i e s  a r e  o f  g r e a t  economic 
importance and a r e  almost ub iqu i tous  f o r  t h e  whole Mediterranean,  p rovid ing  t h e  
p o s s i b i l i t y  f o r  comparison o f  r e s u l t s  from va r ious  p a r t s  o f  t h e  reg ion .  In t h e  
p a r t s  o f  t h e  Mediterranean where t h e  b l u e f i n  tuna is no t  r e g u l a r l y  a v a i l a b l e ,  it 
should be s u b s t i t u t e d  by t h e  b r o a d b i l l  swordfish (Xiphias  q l ad iu s ) .  

2.3 Sampling frequency 

The sampling frequency f o r  t h e  s t r i p e d  mu l l e t  and mussels  w i l l  be s ea sona l  ( i .e .  
four  t imes a  year ) .  No s p e c i a l  sampling frequency is e s t a b l i s h e d  f o r  tuna  and 
swordfish.  In s p e c i a l  a r e a s  where l a r g e  f l u c t u a t i o n s  o f  metal  concen t r a t i ons  a r e  
expec ted ,  more f r equen t  sampling is recommended. 

2.4 Sampling a r e a  

The monitor ing w i l l  be c a r r i e d  o u t  , pr imar i l y  i n  t h e  c o a s t a l  waters  o f  t h e  
Mediterranean proper  (Black Sea excluded) .  The open waters  w i l l  be monitored only  
f o r  tuna  and swordfish.  

The sampling s t a t i o n s  w i l l  be s e l e c t e d  by p a r t i c i p a t i n g  r e sea rch  c e n t r e s  s o  t h a t  t h e  
ob ta ined  r e s u l t s  could  be used t o  c h a r a c t e r i z e  t h e  l e v e l  o f  p o l l u t a n t s  i n  c e r t a i n  
a r e a s .  The e x i s t i n g  and planned marine parks  w i l l  be used a s  r e f e r e n c e  a r e a s  
whenever pos s ib l e .  

2.5 Sampling procedures  

The sampling of  organisms, t h e i r  s t o r a g e  and t rea tment  p r i o r  t o  chemical  a n a l y s i s  
w i l l  be kept  uniform a s  f a r  a s  p o s s i b l e  i n  o rde r  t o  ensure  t h e  h ighes t  p o s s i b l e  
degree  of comparabi l i ty  f o r  t h e  ob ta ined  r e s u l t s .  

Guide l ines  fo r  sampling procedures  w i l l  be developed and made a v a i l a b l e  t o  
p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s .  

2.6 Ana ly t i ca l  procedures  

For p r a c t i c a l  r ea sons  no s t anda rd  a n a l y t i c a l  t echniques  w i l l  be used i n  c a r r y i n g  out  
t h e  de te rmina t ion  o f  t h e  l e v e l  o f  me ta l s  i n  c o l l e c t e d  b i o l o g i c a l  samples. However, 
a s  r e f e r e n c e  methods, a tomic abso rp t i on  spectrophotometry and g a s  chromatography 
w i l l  be used f o r  t h e  a n a l y s i s  o f  t h e  t o t a l  concen t r a t i on  o f  me ta l s  and of  t h e  
o r g a n i c a l l y  bound components, r e s p e c t i v e l y .  

Guide l ines  f o r  a n a l y t i c a l  procedures  w i l l  be developed and made a v a i l a b l e  t o  
p a r t i c i p a t i n g  r e sea rch  c e n t r e s .  

2.7 Ana ly t i ca l  s e r v i c e s  

Not a l l  t h e  p a r t i c i p a t i n g  l a b o r a t o r i e s  w i l l  be a b l e  t o  perform t h e  chemical 
de te rmina t ion  o f  t h e  m e t a l s  i n  c o l l e c t e d  organisms from t h e  very  beginning of  t h e  
programme. Therefore,  s e v e r a l  Mediterranean r e sea rch  c e n t r e s  w i l l  a c t  a s  
subreg iona l  a n a l y t i c a l  s e r v i c e  c e n t r e s .  

2.8 I n t e r c a l i b r a t i o n  o f  a n a l y t i c a l  work 

To avoid sy s t ema t i c  e r r o r s  and t o  improve t h e  comparabi l i ty  o f  t h e  a n a l y t i c a l  
r e s u l t ,  an  i n t e r c a l i b r a t i o n  e x e r c i s e  w i l l  be an i n t e g r a l  p a r t  o f  t h e  programme. In 
t h i s  e x e r c i s e  a l l  r e sea rch  c e n t r e s  performing a n a l y t i c a l  work w i l l  p a r t i c i p a t e .  



The t e c h n i c a l  o rgan iza t ion  o f  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e ,  i nc lud ing  t h e  
p repa ra t ion  and d i s t r i b u t i o n  o f  adequate r e f e r e n c e  m a t e r i a l ,  a s  wel l  a s  t h e  
c o l l e c t i o n  and eva lua t ion  o f  t h e  obta ined  r e s u l t s ,  w i l l  be done by t h e  I n t e r n a t i o n a l  
Atomic Energy Agency (IAEA) I n t e r n a t i o n a l  Laboratory f o r  Marine Rad ioac t iv i t y ,  
Monaco (see annex VIII). 

I1 BASELINE STUDIES A N D  M O N I T O R I N G  OF DOT, PCBs AND OTHER CHLORINATED HYDROCARBONS 

IN M A R I N E  ORGANISMS (MED POL 111) 

1. Out l ine  o f  t h e  P i l o t  P ro j ec t  

P e s t i c i d e s  and o the r  p e r s i s t e n t  organic  compounds have been recognized a s  a s e r i o u s  
t h r e a t  t o  marine organisms. The a v a i l a b l e  d a t a  on t h e i r  concen t r a t i on  i n  va r ious  
Mediterranean organisms a r e  s c a r c e  and, f o r  l a r g e  p a r t s  of  t h e  Mediterranean, even 
non-existent .  Therefore, i n  o rde r  t o  ga in  a b e t t e r  understanding of  t h e  problems 
stemming from t h e  presence o f  t h e s e  subs t ances  i n  t h e  Mediterranean bas in  and t o  
co-ord ina te  t h e  p re sen t  n a t i o n a l  e f f o r t s ,  a co-ordinated Mediterranean p i l o t  p r o j e c t  
on b a s e l i n e  s t u d i e s  and monitoring o f  DOT, PCBs and o t h e r  c h l o r i n a t e d  hydrocarbons 
i n  marine organisms is i n i t i a t e d .  

The p i l o t  p r o j e c t  w i l l  be pr imar i ly  based on t h e  e x i s t i n g  exper ience  and n a t i o n a l  
f a c i l i t i e s  i n  t h e  Mediterranean c o u n t r i e s ,  a l though t h e  r o l e  o f  t h e  i n t e r n a t i o n a l  
l a b o r a t o r i e s  w i l l  no t  be  neglec ted .  

2. Programme of  Work 

2.1 Compounds t o  be monitored 

Man has  made inc reas ing  use o f  va r ious  chemicals  provided by chemical s c i ences .  I t  
has  become evident  t h a t ,  i n  t h e  course  o f  t h i s  use,  t h e  chemicals  have become wi'dely 
d i spe r sed  i n  t h e  environment. This  is e s p e c i a l l y  t r u e  f o r  c e r t a i n  p e r s i s t e n t  
organochlor ine  compounds used a s  i n s e c t i c i d e s ,  a s  important  i n g r e d i e n t s  o f  var ious  
products  o r  a s  by-products o f  c e r t a i n  i n d u s t r i a l  processes.  Trace amounts o f  t h e s e  
subs tances  have been d e t e c t e d  even i n  a r e a s  wel l  removed from any a p p l i c a t i o n .  The 
Mediterranean is no exception.  

The p a t t e r n  o f  accumulation and t r a n s f e r  o f  organochlor ine  compounds i n  marine 
organisms is q u i t e  complex depending on t h e  phys i ca l  and chemical environmental 
cond i t i ons ,  a s  wel l  a s  on t h e  physiology o f  var ious  organisms. 

The p i l o t  p r o j e c t  w i l l  d e a l  with t h e  l e v e l s  of  s e l e c t e d  organochlor ine  compounds 
which a r e  cons idered  as s p e c i a l l y  r e l e v a n t  t o  r e p r e s e n t a t i v e  members o f  t h e  
Mediterranean ecosystems, DDT, PCBs, d i e l d r i n  and t h e i r  me tabo l i t e s  are s i n g l e d  out  
a s  f a l l i n g  i n t o  t h i s  ca t ego ry  but  whenever p o s s i b l e  o t h e r  p e r s i s t e n t  o rgan ic  
compounds w i l l  a l s o  be i d e n t i f i e d  i n  ana lys ing  samples. 

2.2 Organisms t o  be monitored 

Marine organisms, responding t o  a complex a q u a t i c  environment, t end  t o  i n t e g r a t e  t h e  
var ious  i n f l u e n c e s  coming from t h e i r  surrounding.  Thus t h e  l e v e l s  o f  organochlor ine  
subs tances  found i n  marine organisms can be  taken ,  with c e r t a i n  p recau t ions ,  a s  a 
measure o f  t h e i r  o v e r a l l  and v a r i a t i o n  i n  t h e  environment. Monitoring o f  



organochlor ine  concen t r a t i ons  i n  organisms can t h e r e f o r e  reduce t h e  dynamic 
complexi t ies  o f  a physico-chemical system t o  obvious f a c t s  a p p l i c a b l e  i n  p r a c t i c a l  
work. 

S t a r t i n g  from t h i s  i d e a ,  t h e  fol lowing organisms a r e  s e l e c t e d  f o r  t h e  monitoring 
programme s o  t h a t  r e p r e s e n t a t i v e s  o f  d i f f e r e n t  ecotypes  a r e  included:  s t r i p e d  mul le t  
(Mullus ba rba tus ) ,  Mediterranean mussel (Myti lus  q a l l o p r o v i n c i a l i s  and/or M. e d u l i s )  
and deep-water pink shrimp (Parapenaeus l o n q i r o s t r i s )  . In  a d d i t i o n ,  t h e  s e l e c t e d  
organisms a r e  o f  g r e a t  economic importance and a r e  almost  ub iqui tous  f o r  t h e  whole 
Mediterranean, provid ing  t h e  p o s s i b i l i t y  f o r  comparison o f  r e s u l t s  from var ious  
p a r t s  o f  t h e  region.  In p a r t s  o f  t h e  Mediterranean where t h e  deep-water pink shrimp 
is n o t  r e g u l a r l y  a v a i l a b l e ,  it should be s u b s t i t u t e d  by t h e  Mediterranean sho re  c r a b  
(Carcinus medi te r raneus)  . 

2.3 Sampling frequency 

The sampling frequency f o r  a l l  recommended s p e c i e s  w i l l  be s ea sona l  ( i . e .  f ou r  
t imes  a year ) .  In s p e c i a l  a r e a s  where l a r g e  f l u c t u a t i o n s  o f  environmental  
concen t r a t i ons  o f  organochlor ine  compounds a r e  expected,  more f requent  sampling is 
recommended. 

2.4 Sampling a r e a s  

The monitoring w i l l  be c a r r i e d  out  p r imar i l y  i n  t h e  c o a s t a l  waters  o f  t h e  
Mediterranean proper  (Black Sea excluded).  

The sampling s t a t i o n s  w i l l  be s e l e c t e d  by p a r t i c i p a t i n g  r e sea rch  c e n t r e s  s o  t h a t  t h e  
obta ined  r e s u l t s  could  be used t o  c h a r a c t e r i z e  t h e  l e v e l  o f  p o l l u t a n t s  i n  c e r t a i n  
a r ea s .  The e x i s t i n g  and planned marine parks w i l l  be used as r e f e r e n c e  a r e a s  
whenever pos s ib l e .  

2.5 Sampling procedures 

The sampling o f  organisms, t h e i r  s t o r a g e  and t rea tment  p r i o r  t o  chemical ana lyses  
w i l l  be kept  uniform a s  much a s  p o s s i b l e  t o  ensure  t h e  h ighes t  p o s s i b l e  degree  o f  
comparabi l i ty  f o r  t h e  obta ined  r e s u l t s .  Guide l ines  f o r  sampling procedures w i l l  be 
developed and made a v a i l a b l e  t o  p a r t i c i p a t i n g  r e sea rch  c e n t r e s .  

2.6 Ana ly t i ca l  procedures 

For p r a c t i c a l  reasons  no s t anda rd  a n a l y t i c a l  t echnique  w i l l  be used i n  c a r r y i n g  ou t  
t h e  de termina t ion  o f  t h e  l e v e l  o f  organochlor ine  subs t ances  i n  c o l l e c t e d  b i o l o g i c a l  
samples. However, g a s  chromatography w i l l  be used a s  r e f e r e n c e  method i n  t h e  
analysed samples. 

2.7 Ana ly t i ca l  s e r v i c e s  

Not a l l  t h e  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  w i l l  be a b l e  t o  perform t h e  chemical 
de te rmina t ion  o f  t h e  o rganch lo r ine  compounds i n  c o l l e c t e d  organisms from t h e  very 
beginning o f  t h e  programme. Therefore,  s e v e r a l  Mediterranean r e sea rch  c e n t r e s  w i l l  
a c t  a s  subregional  a n a l y t i c a l  s e r v i c e  c e n t r e s .  

Provis ions  w i l l  be made f o r  t h e  use o f  e x i s t i n g  o r  c r e a t i o n  o f  new gas  
chromatography-mass spec t roscopy u n i t s  t o  provide conf i rmatory  t e s t s  f o r  c e r t a i n  
doub t fu l  r e s u l t s .  



2.8 I n t e r c a l i b r a t i o n  o f  a n a l y t i c a l  work 

To avoid sys temat ic  e r r o r s  and t o  improve t h e  comparabi l i ty  o f  t h e  a n a l y t i c a l  
r e s u l t s ,  an i n t e r c a l i b r a t i o n  e x e r c i s e  w i l l - b e  an i n t e g r a l  p a r t  o f  t h e  programme. In 
t h i s  e x e r c i s e  a l l  l a b o r a t o r i e s  performing a n a l y t i c a l  work w i l l  p a r t i c i p a t e .  

The t e c h n i c a l  o rgan iza t ion  o f  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e ,  i nc lud ing  t h e  
p repa ra t ion  and d i s t r i b u t i o n  o f  adequate r e f e r ence  m a t e r i a l ,  a s  wel l  a s  t h e  
c o l l e c t i o n  and eva lua t ion  o f  t h e  obta ined  r e s u l t s ,  w i l l  be done by t h e  IAEA 
I n t e r n a t i o n a l  Laboratory f o r  Marine Radioac t iv i ty ,  Monaco ( s e e  annex VI I I ) .  

I11  RESEARCH O N  THE EFFECTS OF POLLUTANTS ON M A R I N E  ORGANISMS AND THEIR POPULATIONS 

(MED POL IV) 

1. Out l ine  o f  t h e  P i l o t  P r o j e c t  

The marine environment i s  cha rac t e r i zed  by r e l a t i v e l y  cons t an t  phys i ca l  and chemical 
condi t ions .  Most marine organisms a r e  t h e r e f o r e  adapted t o  sudden changes i n  t h e i r  
environmental cond i t i ons ,  t o  c e r t a i n  subs tances  no t  normally p re sen t  i n  s e a  water ,  
o r  t o  unusual ly  h igh  concen t r a t i ons  o f  subs tances  which normally appear  only  a s  s e a  
water micro-cons t i tu ten ts .  Taking i n t o  account  t h e  p re sen t  s t a t e  o f  knowledge on 
t h e  e f f e c t s  o f  t h e s e  subs t ances  on Mediterranean organisms, a co-ordinated r e sea rch  
p r o j e c t  on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine organisms and t h e i r  popula t ions  is 
i n i t i a t e d .  

The p r o j e c t  w i l l  no t  d e a l  with a c u t e  t o x i c i t y  experiments  u n l e s s  t h e  organisms 
cannot  be  kept long  enough under c u l t u r e  c o n d i t i o n s  t o  al low long-term t o x i c i t y  
t e s t s .  I n s t ead ,  long-term experiments  a r e  envisaged with t h e  aim of  i n v e s t i g a t i n g  
t h e  s u b l e t h a l  e f f e c t s  o f  p o t e n t i a l  p o l l u t a n t s ,  and func t iona l  a s  well  a s  
morphological changes. 

The experiments  w i l l  no t  be l i m i t e d  t o  i nd iv idua l  organisms but  should r a t h e r  cover  
popula t ions  where s u b t l e  changes i n  t h e  behavioura l  p a t t e r n  could s e r v e  a s  e a r l y  
warning s i g n s  and l e a d  t o  t h e  p o s s i b i l i t y  o f  p r e d i c t i n g  t h e  moment a t  which t h e  
organisms w i l l  be harmed a t  t h e  popula t ion  l e v e l .  The i n f l u e n c e  t r ansmi t t ed  through 
t h e  t r o p h i c  cha ins ,  p a r t i c u l a r l y  i n  experiments  on popula t ions ,  w i l l  no t  be 
neglec ted .  

Due a t t e n t i o n  w i l l  be pa id  t o  e s t a b l i s h  t h e  most s e n s i t i v e  s t a t e s  i n  t h e  l i f e  c y c l e  
o f  t h e  t e s t e d  organisms. Phys io logica l  and biochemical s t u d i e s  w i l l  be conducted i n  
o rde r  t o  provide  informat ion  on t h e  mechanisms involved i n  t h e  e f f e c t s  and t r a n s p o r t  
o f  p o l l u t a n t s .  

The damage t o  t h e  g e n e t i c  m a t e r i a l  o f  i n d i v i d u a l s  and t h e i r  popula t ions  w i l l  be 
s tud i ed .  

2. Programme of  Work 

2.1 Substances t o  be s t u d i e d  

A s  subs tances  whose e f f e c t s  on marine organisms w i l l  be s t u d i e d ,  t h e  fol lowing a r e  
recommended (no t  i n  order  of p r i o r i t y ) :  a r s e n i c ,  cadmium, copper ,  l e a d ,  manganese, 



mercury, selenium, z inc ,  DOT, PCBs, d i e l d r i n  and t h e i r  d e r i v a t e s  as  wel l  a s  f o s s i l  
hydrocarbons and mineral  o r  organic  n u t r i e n t s ,  a l though o t h e r  p o l l u t a n t s  might be 
included t o o  whenever s p e c i f i c  reasons  a r i s e .  

P o l l u t a n t s  do  not occur i n  t h e  marine environment a s  i n d i v i d u a l  subs tances  but  i n  
var ious  phys ica l  o r  chemical combinations. Therefore,  t h e i r  phys i ca l  and chemical 
i n t e r a c t i o n s  and t h e i r  p o t e n t i a l  s y n e r g i s t i c  e f f e c t s  w i l l  be c a r e f u l l y  examined. 

2.2 Organisms t o  be s t u d i e d  

S tud ie s  on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine organisms and t h e i r  popula t ions  w i l l  
be c a r r i e d  out  p r imar i l y  on s p e c i e s  recommended t o  be monitored f o r  me ta l s  and 
ch lo r ina t ed  hydrocarbons. They a r e  Mullus ba rba tus ,  Myti lus  g a l l o p r o v i n c i a l i s  
and/or M. e d u l i s ,  Parapenaeus l o n q i r o s t r i s ,  Carcinus med i t e r r a n e w  . 
In a d d i t i o n  t o  t h e s e  organisms t h e  fo l lowing  were recommended: h e t e r o t r o p h i c  
micro-organisms, phytoplankton (Phaeodactylum t r icornutum,  Leptocylindrus danicus ,  - 
Sceletonerna costaturn, Coccoli thus hux ley i ) ,  zooplankton (Euterp ina  a c u t i f r o n s ,  
~ c a r t i ~ u ~ u s o c a l a n u s  a r c u i c o r n i s ) ,  sponges, po lychae tes  ( C a p i t e l l a  
c a p i t a t a ,  S c o l e l e p i s  s p  .) , echinoderms (Arbacia,  Pa racen t ro tus ) ,  a r th ropods  
(Palaemon s e r r a t u s ,  Paenaeus kera thurus ,  Ido tea  b a l t i c a )  and f i s h  (Muqil cephalus ,  
Sparus a u r a t u s ,  Dicent ra rchus  l a b r a x ,  Scyl iorh inus  c a n i c u l a ) .  

2.3 E f f e c t s  t o  be s t u d i e d  

In a l l  experiments  t h e  environmental cond i t i ons ,  p a r t i c u l a r l y  t h e  concen t r a t i on  and 
t h e  physico-chemical forms o f  t h e  p o l l u t a n t s  under i n v e s t i g a t i o n  i n  s e a  water and 
food, t h e  body burden o f  p o l l u t a n t s  and t h e  dynamics of  t h e i r  accumulation, w i l l  be 
c a r e f u l l y  determined and c o r r e l a t e d  with t h e  observed e f f e c t s .  Whenever p o s s i b l e ,  
f i e l d  obse rva t ions  and t e s t s  w i l l  be performed t o  v e r i f y  t h e  r e s u l t s  o f  t h e  
l abo ra to ry  i n v e s t i g a t i o n s .  

The recommendations given by s p e c i a l  pane l s  (e.g. Durham Report,  ACMRR/IABO Working 
Par ty  on Bio logica l  E f f e c t s  o f  P o l l u t a n t s ,  ACMRR Working Pa r ty  on B io log ica l  
Accumulators, Water Q u a l i t y  C r i t e r i a ,  Washington D.C., 1973) w i l l  be c l o s e l y  
followed i n  t h e  experimental  work performed a s  p a r t  o f  t h i s  p r o j e c t .  

Two types  o f  b ioas says  w i l l  be used dur ing  t h e  p r o j e c t :  

Acute b ioassays .  They w i l l  be used only t o  a  l i m i t e d  e x t e n t  i n  s p e c i a l  c a s e s  
mentioned i n  t h e  o u t l i n e  o f  t h e  p r o j e c t  a l though t h e  scope o f  t h e  
concent ra t ion / response  curve  can g i v e  some i d e n t i f i c a t i o n  o f  t h e  r e a c t i o n  o f  t h e  
t e s t  organism. 

Chronic s u b l e t h a l  b ioassay  tes ts .  A v a r i e t y  of  tests w i l l  be providing 
informat ion  on morphological,  phys io log ica l ,  biochemical  and behavioura l  changes 
i n  t h e  t e s t  organisms and t h e i r  popula t ions .  Addi t iona l ly ,  tes ts  f o r  t h e  
de termina t ion  o f  damage caused by p o l l u t a n t s  t o  t h e  g e n e t i c  m a t e r i a l  w i l l  be 
at tempted.  

The u l t ima te  aim o f  a l l  t h e s e  t e s t s  is t o  develop t h e  necessary  background f o r  
b i o l o g i c a l  monitoring and t o  c o n t r i b u t e  d a t a  r equ i r ed  f o r  t h e  development o f  water 
q u a l i t y  c r i t e r i a .  Natura l ly ,  t h e s e  c r i t e r i a  cannot  be based s o l e l y  on b i o l o g i c a l  
t e s t s  bu t  t h e  expected r e s u l t s  might provide t h e  b a s i s  f o r  a  b e t t e r  understanding o f  
t h e  p o t e n t i a l  hazard fo r  t h e  ecosystem, i nc lud ing  man, from the i nc reased  level o f  
p o l l u t a n t s  i n  t h e  marine environment. 



2.4 Methodology t o  be used 

To achieve a good comparabi l i ty  of  b i o l o g i c a l  experiments  is a very d i f f i c u l t  t a s k  
due t o  t h e  b i g  v a r i e t y  o f  f a c t o r s  which in f luence  t h e  f i n a l  outcome o f  t h e  
experiment. Up t o  now no g e n e r a l l y  agreed  upon procedure exists f o r  such type  o f  

1 experiments  and t h e  p r o j e c t  w i l l  not  t r y  t o  develop s t anda rd  methods. However, t h e  
l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  t h e  co-ordinated network w i l l  use c e r t a i n  common 
p r i n c i p l e s  t o  achieve  a b e t t e r  comparabi l i ty  o f  t h e  obta ined  r e s u l t s .  These 
p r i n c i p l e s  were developed i n  t h e  documents mentioned i n  s e c t i o n  2.3. 

I V  RESEARCH ON THE EFFECTS OF POLLUTANTS ON MARINE COMMUNITIES AND ECOSYSTEMS 

(MED POL V )  

1. Out l ine  o f  t h e  P i l o t  P r o j e c t  

Changes i n  t h e  s t r u c t u r e  o f  marine communities and ecosystems under t h e  i n f l u e n c e  o f  
p o l l u t a n t s  a re  ev iden t  i n  many Mediterranean c o a s t a l  a r ea s .  An eco log ica l  survey o f  
a  po l lu t ed  a r e a  can o f t e n  provide  more accu ra t e  and d e t a i l e d  information on t h e  
combined impact o f  p o l l u t a n t s  than  t h e  whole range o f  l a b o r a t o r y  t e s t s  and 
measurements. The importance and use fu lnes s  of  e c o l o g i c a l  changes a s  i n d i c a t o r s  o f  
t h e  o v e r a l l  p o l l u t i o n  l e v e l  o f  c e r t a i n  Mediterranean a r e a s  a r e  recognized and a 
co-ordinated r e sea rch  p i l o t  p r o j e c t  on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine 
c m m m i t i e s  and ecosystems is  i n i t i a t e d .  

The p r o j e c t  w i l l  be thoroughly i n t e r d i s c i p l i n a r y ,  and both e c o l o g i c a l  i n d i c e s  and 
data on p o l l u t a n t s  and o t h e r  r e l e v a n t  environmental parameters  w i l l  be c o l l e c t e d .  
Whenever p o s s i b l e ,  an experimental  approach w i l l  be used with obse rva t ions  i n  
confined a r e a s  and under c o n t r o l l e d  environmental cond i t i ons .  Advantage w i l l  be 
taken  o f  a c c i d e n t s  r e l e a s i n g  s i z e a b l e  amounts o f  p o l l u t a n t s  i n t o  t h e  marine 
environment s i n c e  t hey  can be t r e a t e d  a s  l a rge - sca l e  experiments  i n  na ture .  

The p i l o t  p r o j e c t  w i l l  be p r imar i l y  based on t h e  e x i s t i n g  exper ience  and n a t i o n a l  
f a c i l i t i e s  i n  t h e  Mediterranean coun t r i e s .  

2. Proqramme o f  Work 

2.1 C m i n i t i e s  and ecosystems t o  be s t u d i e d  

Theore t i ca l l y  s e v e r a l  t ypes  of marine communities and ecosystems could be s t u d i e d  i n  
t h e  frame o f  t h e  proposed p i l o t  p r o j e c t .  For p r a c t i c a l  purposes,  t h e  p r o j e c t  w i l l  
d e a l  wi th  n a t u r a l  marine communities and ecosystems under stress i n  coastal waters ,  
i nc lud ing  lagoons and brackish  c o a s t a l  l a k e s ,  i n  a r e a s  where ecosystem changes may 
be  a n t i c i p a t e d  as a  consequence o f  man's a c t i v i t i e s  and with ecosystems i n  
r e l a t i v e l y  unpol lu ted  a r e a s ,  such  a s  marine parks ,  f o r  re ference .  

Ecosystems w i l l  be p a r t i c u l a r l y  i n v e s t i g a t e d  i n  a r e a s  which were r epea t ed ly  s t u d i e d  
i n  t h e  p a s t  i n  o rde r  t o  detect long-term changes. 

To t h e  l a r g e s t  p o s s i b l e  e x t e n t  t h e  ecosystems will be s t u d i e d  a s  i n t e g r a l  u n i t s  
t ak ing  i n t o  account t h e  dynamic i n t e r a c t i o n s  between t h e i r  va r ious  components. 
Spec i a l  a t t e n t i o n  w i l l  be  pa id  t o  t h e  r o l e  i n  t h e  t r a n s p o r t  o f   pollutant^ through 



t h e  t roph ic  l e v e l s  of t hose  organisms which w i l l  be used i n  t h e  monitoring p i l o t  
p r o j e c t s .  

2 . 2  Parameters and e f f e c t s  t o  be s t u d i e d  - - 

The parameters  and e f f e c t s  t o  be s t u d i e d  w i l l  vary depending on t h e  s t u d i e d  
community and ecosystem. Here, on ly  t hose  parameters  and e f f e c t s  a r e  l i s t e d  which 
have a wider use. 

Community s t r u c t u r e .  ' S t r u c t u r a l  i n d i c e s ,  such a s  s p e c i e s  d i v e r s i t y  and measures 
of abundance, t r o p h i c  r e l a t i o n s h i p s  and b i o l o g i c a l  i n t e r a c t i o n s ,  may not  be used 
a s  d i r e c t  evidence f o r  t h e  impact of s p e c i f i c  p o l l u t a n t s  bu t  could be used f o r  
t h e  assessment of  t he  i n t e g r a l  changes i n  t h e  ecosystem. 

Funct iona l  i nd i ces .  Carbon a s s i m i l a t i o n ,  p l a n t  pigments, ATP, t o t a l  o rgan ic  
carbon i n  t h e  organisms and growth de termina t ion ,  may y i e l d  s i g n i f i c a n t  
in format ion  on primary and secondary p r o d u c t i v i t y  and on t h e  f u n c t i o n a l  s t a t e  of  
t h e  communities. 

Body burden of  p o l l u t a n t s .  The body burden w i l l  be measured a s  an i n d i c a t o r  o f  
t h e  accumulated l e v e l  of  t h e  p o l l u t a n t s  and f o r  use  i n  t h e  assessment of  t h e  
p o s s i b l e  t r a n s f e r  o f  p o l l u t a n t s  t o  h igher  t r o p h i c  l e v e l s .  

Level of p o l l u t a n t s  i n  s e a  water ,  suspended mat te r  and sediments ,  i nc lud ing  BOD 
measurements. 

Phys ica l  and chemical p r o p e r t i e s  o f  t h e  environment ( i r r a d i a t i o n ,  l i g h t  
a t t e n u a t i o n ,  temperature,  s a l i n i t y ,  oxygen, n u t r i e n t s ,  redox p o t e n t i a l  o f  t h e  
sediments ,  t o t a l  o rgan ic  carbon,  suspended ma t t e r ,  qranulometry o f  t h e  
sediments) .  The measurement of t h e s e  parameters  is important  f o r  a b e t t e r  
understanding of t h e  community s t u d i e d .  

2 . 3  Methodoloy t o  be used 

achieve a good comparabi l i ty  o f  ecosystem re sea rch  from d i f f e r e n t  geographical  
l o c a l i t i e s  is a very d i f f i c u l t ,  i f  n o t  imposs ib le ,  goa l .  The very uniqueness o f  
each n a t u r a l  community and ecosystem r e q u i r e s  t h a t  t h e  approach i n  r e sea rch  is 
adapted maximally t o  t he  ecosystem i t s e l f .  No gene ra l ly  agreed upon procedure 
e x i s t s  i n  community and ecosystem a n a l y s i s  and t h e  p r o j e c t  does no t  t r y  t o  develop 
s t anda rd  methods. However, t h e  l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  t h e  co-ordinated 
network w i l l  use c e r t a i n  common p r i n c i p l e s  which were developed i n  s e v e r a l  documents 
(GESAMP Working Group on t h e  S c i e n t i f i c  Bases f o r  t h e  Determination o f  
Concent ra t ions  and E f f e c t s  of  Marine P o l l u t a n t s ,  ACMRR/IAB0 Working Pa r ty  on 
Ecologica l  Ind i ces ,  SCOR/ACMRR/UNESCO/IBP Working Group No. 29). 

V ELEMENTS COMMON TO THE FOUR PROJECTS 

1. P a r t i c i p a n t s  i n  t h e  Programme 

A g r e a t  number of  Mediterranean r e sea rch  c e n t r e s  expressed t h e  wish t o  p a r t i c i p a t e  
i n  t h e  programme i n  response to  e n q u i r i e s  by t h e  s e c r e t a r i a t  of  GFCM, and as  
a s c e r t a i n e d  dur ing  a f e a s i b i l i t y  s tudy  for t h e  execut ion  of Mediterranean 
co-ordinated monitoring and r e sea rch  programmes c a r r i e d  ou t  by two IOC c o n s u l t a n t s  
on behalf o f  UNEP. The p a r t i c i p a t i n g  r a sea rch  c e n t r e s  w i l l  be organized i n  fou r  
networks, one f o r  each of t h e  p i l o t  p r o j e c t s .  



The p a r t i c i p a t i o n  i n  t h e  networks  w i l l  n o t  be  l i m i t e d  t o  r e s e a r c h  c e n t r e s  a b l e  t o  
d e a l  w i t h  t h e  t a s k  i n  a complex way b u t  w i l l  i n c l u d e  a l s o  r e s e a r c h  c e n t r e s  c a p a b l e  
o f  o n l y  l i m i t e d  c o n t r i b u t i o n s  i n i t i a l l y ,  such  a s  sampl ing ,  i n  o r d e r  t o  f u r t h e r  t h e i r  
development.  Research c e n t r e s  c a n  j o i n  t h e  networks  a t  any time t h e y  wish. 
However, t h e i r  p a r t i c i p a t i o n  i n  t h e  p i l o t  p r o j e c t s ,  a s  w e l l  a s  t h e  programmes t h e y  
are propos ing  as t h e i r  c o n t r i b u t i o n ,  w i l l  have t o  be  c l e a r e d  by t h e i r  r e l e v a n t  
n a t i o n a l  a u t h o r i t i e s .  a 

The r e s e a r c h  c e n t r e s  p a r t i c i p a t i n g  i n  t h e  networks  w i l l  a d h e r e  t o  a j o i n t  agreement  
which w i l l  be based  on t h i s  O p e r a t i o n a l  Document. 

2. T r a i n i n g  n e e d s  

The l a c k  o f  a d e q u a t e l y  t r a i n e d  s c i e n t i s t s  t o  perform t h e  s o p h i s t i c a t e d  a n a l y t i c a l  
t e c h n i q u e s  s e r i o u s l y  h i n d e r s  t h e  f u l l  p a r t i c i p a t i o n  o f  a l l  n a t i o n a l  r e s e a r c h  c e n t r e s  
which e x p r e s s e d  t h e  wish t o  become p a r t  o f  t h e  network p a r t i c i p a t i n g  i n  t h e  
e x e c u t i o n  o f  t h e  programme. T h e r e f o r e ,  f e l l o w s h i p s  f o r  i n - s e r v i c e  t r a i n i n g  o f  up t o  
6 months e a c h  w i l l  be  awarded w i t h  p r i o r i t y  t o  t h o s e  n a t i o n a l  r e s e a r c h  c e n t r e s  o f  
t h e  d e v e l o p i n g  c o u n t r i e s  whose f u l l  p a r t i c i p a t i o n  i n  t h e  p i l o t  p r o j e c t s  depends on 
fo rmat ion  o f  a d e q u a t e l y  t r a i n e d  s c i e n t i s t s .  The f e l l o w s h i p s  w i l l  b e  a v a i l a b l e  a t  
t h e  v e r y  b e g i n n i n g  o f  t h e  programme. 

The t r a i n i n g  w i l l  b e  e x e c u t e d  i n  Medi te r ranean  r e s e a r c h  c e n t r e s  hav ing  a d e q u a t e  
f a c i l i t i e s  and e x p e r i e n c e  f o r  such  a c t i v i t y .  These c e n t r e s  s h a l l ,  a f t e r  r e t u r n  o f  
t r a i n e e s ,  m a i n t a i n  r e g u l a r  c o n t a c t s  w i t h  t h e  c e n t r e s  from which t h e y  came. 

T r a i n e e s  w i l l  b e  s e l e c t e d  from n a t i o n a l  r e s e a r c h  c e n t r e s  which p r o v i d e  a n  a s s u r a n c e  
t h a t  t h e  t r a i n e e  w i l l  c o n t i n u e  t o  work on t h e  programme upon r e t u r n  t o  h i s  home 
c e n t r e .  

3. Requirements  f o r  A n a l y t i c a l  I n s t r u m e n t s  and Maintenance S e r v i c e s  

To improve t h e  a n a l y t i c a l  f a c i l i t i e s  o f  t h e  p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  v a r i o u s  
a d d i t i o n a l  i n s t r u m e n t s  as well a s  c h e m i c a l s  w i l l  be prov ided  th rough  t h e  p i l o t  
p r o j e c t s .  

Common maintenance and a d v i s o r y  s e r v i c e s  w i l l  be  o r g a n i z e d  th rough  t h e  p i l o t  
p r o j e c t s  f o r  t h e  more complex a n a l y t i c a l  i n s t r u m e n t s  p rov ided  by t h e  p r o j e c t s .  The 
s e l e c t i o n  o f  t h e s e  i n s t r u m e n t s  f o r  t h e  p i l o t  p r o j e c t s  w i l l  be based on t h e i r  
performances  and t h e  main tenance  s e r v i c e s  which c o u l d  be  o r g a n i z e d  by t h e i r  smooth 
o p e r a t i o n .  

The s e l e c t i o n  o f  t h e  r e c i p i e n t  c e n t r e s  w i l l  be  based on t h e  a c t u a l  needs  f o r  such  
a n a l y t i c a l  f a c i l i t i e s ,  p a r t i c u l a r l y  i n  t h e  n a t i o n a l  r e s e a r c h  c e n t r e s  o f  t h e  
deve lop ing  c o u n t r i e s ,  and t h e  a s s u r a n c e  o f  t h e  r e c i p i e n t s  t o  p r o v i d e  a d e q u a t e  
i n f r a s t r u c t u r e  f o r  t h e i r  i n s t a l l a t i o n ,  maintenance and o p e r a t i o n ,  i n  accordance  w i t h  
t h e  needs  o f  t h e  programme. 

Co-ordinat ing a c t i v i t i e s  

The c o - o r d i n a t i o n  o f  t h e  work performed on t h e  b a s i s  o f  t h i s  O p e r a t i o n a l  Document by 
t h e  network o f  p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  w i l l  be o rgan ized  i n  c l o s e  
co-opera t ion  between FA0 and UNEP w i t h  GFCM o f  FA0 a s  t h e  body r e s p o n s i b l e  f o r  t h e  
o p e r a t i o n  o f  t h e  p i l o t  p r o j e c t s .  The c o - o r d i n a t i o n  may i n c l u d e :  
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- correspondence with r e sea rch  c e n t r e s  and n a t i o n a l  a u t h o r i t i e s  i f  r equ i r ed ;  

- organ iza t ion  o f  d a t a  r e p o r t i n g ,  eva lua t ion  and d isseminat ion;  

- c o l l a b o r a t i o n  wi th  t h e  IAEA Monaco I n t e r n a t i o n a l  Laboratory f o r  Marine 
Rad ioac t iv i t y  f o r  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e ;  

- organ iza t ion  o f  t h e  t r a i n i n g  programme; 

- organ iza t ion  o f  t h e  d e l i v e r y  o f  a d d i t i o n a l  a n a l y t i c a l  f a c i l i t i e s ;  

- cons t an t  review o f  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  and e f f o r t s  t o  en l a rge  t h e  
network o f  p a r t i c i p a n t s ;  

- supe rv i s ion  o f  t h e  performances o f  a n a l y t i c a l  s e r v i c e s ;  

- con tac t  with s i m i l a r  p r o j e c t s ,  such a s  t h e  OECD p r o j e c t  on monitoring o f  metals 
i n  t h e  European p i l c h a r d  o f  t h e  western Mediterranean bas in ;  

- organ iza t ion  o f  meetings o f  e x p e r t s  from p a r t i c i p a t i n g  r e sea rch  c e n t r e s  whenever 
necessary ; 

- co-ordinat ion o f  t h e  v i s i t s  o f  e x p e r t s ;  

- any o t h e r  a c t i v i t y  r e l e v a n t  t o  t h e  execut ion  o f  t h e  programme. 

The a c t i v i t i e s  envisaged i n  t h e  frame o f  t h e s e  four  p i l o t  p r o j e c t s  w i l l  be  
co-ordinated with t h e  a c t i v i t i e s  o f  o t h e r  p i l o t  projects  i n  t h e  frame o f  t h e  
Co-ordinated Mediterranean Po l lu t i on  Monitoring and Research Programme endorsed by 
t h e  Barcelona Intergovernmental  Meeting on the  P ro t ec t ion  o f  t h e  Mediterranean. 

5. Timing 

The t o t a l  d u r a t i o n  o f  t h e  o p e r a t i o n a l  phase o f  t h e  programme w i l l  be two yea r s ,  
s t a r t i n g  from September 1975. The t iming of t h e  va r ious  p r o j e c t  a c t i v i t i e s  is given 
i n  t h e  fol lowing f igu re .  



Appendix I 

RECOMMENDATIONS OF THE EXPERT CONSULTATION RELEVANT 

TO THE J O I N T  FAO(GFCM)/UNEP PILOT PROJECTS 

(Rome, 23 June - 4 J u l y  1975) 

1. PILOT PROJECTS ON BASELINE STUDIES A N D  M O N I T O R I N G  OF METALS AND CHLORIN ATED 

HYDROCARBONS IN MARINE ORGANISMS (MED POL I1 AND 111) 

1.1 Out l ine  o f  t h e  P i l o t  P r o j e c t s  

The Consul ta t ion  examined the Draft Opera t iona l  Document, made t h e  f i n a l  s e l e c t i o n  
o f  subs tances  and organisms t o  be monitored, and inc luded  them i n  t h e  Operat ional  
Document. 

In add i t i on  t o  t h e  me ta l s  and organisms recommended f o r  monitoring in t h e  
Operat ional  Docume t ,  t h e  p o s s i b l e  need f o r  monitoring o f  a r s e n i c  and t h e  use of  t h e  

17 fol lowing s p e c i e s  were d iscussed:  l i m p e t  (Pa t e l l a  sp .  1, E u r o p a n  hake (Merluccius 
mer lucc ius)  . A t l a n t i c  horse  mackerel (Trachurus t r achu rus )  , European p i l cha rd  
(Sard ina  p i l cha rdus ) .  A t l a n t i c  bon i to  (Sarda s a rda )  ; phytoplankton,  macrophytes and 
organisms l i v i n g  i n  sediments .  Â 

Areas where f u r t h e r  r e sea rch  is recommended are: 

- c o r r e l a t i o n  o f  t h e  body burden o f  p o l l u t a n t s  t o  t h e  s i z e  (age) o f  t h e  organisms; 

- bas i c  s t a t i s t i c a l  requirements  f o r  a monitoring p lan ;  

- phys io log ica l  r o l e  of  var ious  meta ls ,  i nc lud ing  t h e i r  biogeocyle;  

- development o f  r e l i a b l e  a n a l y t i c a l  t echniques ,  p a r t i c u l a r l y  f o r  l e a d  and 
selenium; 

- sho r t -  and long-term e f f e c t s  o f  p o l l u t a n t s  on organisms; 

- t r a n s f e r  o f  p o l l u t a n t s  through t h e  food chain.  

I/ The names o f  s p e c i e s  desc r ibed  i n  t h e  p u b l i c a t i o n  "FA0 Species  I d e n t i f i c a t i o n  - 
Sheets f o r  F ishery  Purposes - Fi sh ing  Area 37 - Mediterranean and Black Sea", 
FAO, Rome, 1973, are t hose  used i n  t h i s  document. 



Samplinq and Sample Prepara t ion  

Consul ta t ion  agreed upon t h e  fol lowing recommendations : 

A d e t a i l e d  and uniform record  on t h e  c h a r a c t e r i s t i c s  o f  each  specimen used fo 
samples a s  well a s  r e l e v a n t  d a t a  about t h e  c o l l e c t i o n  site w i l l  be maintained.  

A l l  t h e  necessary  p recau t ions  vhould be taken t o  avoid t h e  contaminat ion of 
samples du r ing  c o l l e c t i o n ,  p r epa ra t ion ,  s t o r a g e  and eventua l  shipment. 

The wet weight and t h e  d ry  weight (dry ing  a t  105Â°C-l100C o f  t h e  samples w i l l  
always be  determined,  on s e p a r a t e  a l i q u o t e  p o r t i o n s  o f  t h e  sample i f  necessary.  

For p re se rva t ion  o f  samples, t h e  fo l lowing  methods, i n  o rde r  o f  p r i o r i t y ,  w i l l  
be used: f r e e z e  d ry ing ,  deep f r e e z i n g ,  oven drying.  However, samples f o r  
mercury ana lyses  w i l l  be preserved p re fe rab ly  by deep f r eez ing .  

Samples f o r  meta l  ana lyses  w i l l  be kept i n  s ea l ed  polyethylene b o t t l e s  o r  bags 
o r  i n  s e a l e d  g l a s s  b o t t l e s .  Glass  b o t t l e s  should be used f o r  d r i e d  samples. 
Samples f o r  c h l o r i n a t e d  hydrocarbons a n a l y s e s  w i l l  be kept i n  pre-cleaned 
aluminium f o i l s  inc luded  i n  s u i t a b l e  c o n t a i n e r s  (cardboard should be avoided).  

Except i n  c a s e s  o f  samples from tuna and swordfish,  samples w i l l  be pooled 
(composite) and composed o f  a t  l e a s t  6 s t r i p e d  mu l l e t s ,  10  mussels,  10  shrimps 
o r  10  c rabs .  

The s i z e  o f  sample w i l l  be determined by t h e  requirements  o f  t h e  a n a l y t i c a l  
technique used. 

Whenever p o s s i b l e ,  t h e  s i z e  range o f  specimens s e l e c t e d  f o r  monitoring w i l l  be: 
f o r  shrimps 8-10 cm; f o r  s t r i p e d  mul le t  10-15 cm; f o r  mussels  4-5 cm; f o r  c r a b s  
2-4 CXI. / 

The skinned and bone-free white muscle o f  tunA and swordfish,  t h e  white f l e s h  
of m u l l e t ,  t h e  e d i b l e  p a r t  o f  mussel f r e e  o f  byssus and p a l l i a l  f l u i d ,  t h e  
abdominal muscle o f  shrimp f r e e  o f  carapaces  and t h e  muscles from che l ae  o f  
c r a b s  w i l l  be used a s  samples. 

Anal yk i c a l  Procedure 

Consul ta t ion  agreed on t h e  fo l lowing  recommendations: 

In  gene ra l ,  f o r  t h e  pre t rea tment  o f  samples and f o r  t h e  a n a l y t i c a l  t echniques ,  
procedures , descr ibed  i n  FAO F i s h e r i e s  Technical  Paper No. 137 "Manual of 
methods i n  a q u a t i c  environmental research .  P a r t  1. Methods far d e t e c t i o n ,  
measurement and monitoring o f  water po l lu t i on" ,  Rome, 1975, should be followed. 

Double-beam atomic abso rp t ion  spectrophotometer  with f l ame le s s  at tachment  and 
gas  chromatograph with e l e c t r o n  cap tu re  d e t e c t o r ,  i so thermal  oven and r eco rde r ,  
should be s e l e c t e d  a s  t h e  b a s i c  a n a l y t i c a l  t o o l s .  

The f i n a l  s e l e c t i o n  o f  t h e  instrument  should be r e s t r i c t e d  t o  a s i n g l e  t ype  o f  
t h e  ins t ruments  mentioned under (b ) .  

The s e l e c t i o n  o f  t h e  type  o f  ins t ruments  provided i n  t h e  frame o f  t h e  p i l o t  
p r o j e c t s  should be based on t h e  ins t ruments1  performances and on t h e  
maintenance s e r v i c e s  which could be organized f o r  t h e i r  smooth ope ra t ion .  



Ana ly t i ca l  t echniques ,  such a s  neutron a c t i v a t i o n  a n a l y s i s ,  X-ray f luorescence ,  
e t c . ,  a r e  recognized a s  s a t i s f a c t o r y ;  t h e i r  use should be encouraged, but  t hey  
should n o t  be cons idered  a s  recommended b a s i c  techniques .  

Common t e c h n i c a l  a s s i s t a n c e  s e r v i c e s ,  i nc lud ing  maintenance, should be 
organized through t h e  p i l o t  p r o j e c t s  f o r  t h e  ins t ruments  provided by t h e  
p r o j e c t s .  I f  p o s s i b l e ,  t h i s  s e r v i c e  should be extended t o  t h e  maintenance o f  
t h e  o t h e r  ins t ruments  used i n  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  f o r  t h e  work i n  
t h e  frame o f  t h e  p i l o t  p r o j e c t s .  

A c e n t r a l  d i s t r i b u t i o n  of  s t anda rds ,  p a r t i c u l a r l y  f o r  g a s  chromatographic 
ana lyses ,  should be organized i n  t h e  frame o f  t h e  p i l o t  p r o j e c t s ,  

The use o f  e x i s t i n g ,  o r  t h e  c r e a t i o n  o f  new, gas  chromatography-mass 
spectroscopy u n i t s  should be cons idered  i n  order  t o  provide conf i rmatory  t e s t s  
fo r  c e r t a i n  doubt fu l  r e s u l t s .  

The a c q u i s i t i o n  o f  t h e  new in s t rumen t s  i n  t h e  frame o f  t h e  p i l o t  p r o j e c t s  
should be accompanied by a p p r o p r i a t e  t r a i n i n g  whenever adequate ly  t r a i n e d  
personnel  do no t  e x i s t  a t  t h e  r e c i p i e n t  r e sea rch  c e n t r e .  

I n t e r c a l i b r a t i o n  

procedures f o r  t h e  i n t e r c a l i b r a t i o n  of t h e  a n a l y t i c a l  t echniques  a s  t hey  have 
been presented  by t h e  IAEA Monaco I n t e r n a t i o n a l  Laboratory f o r  Marine Rad ioac t iv i t y  
( s e e  annex V I  I I )  were reviewed and adopted. 

Research c e n t r e s  wishing t o  p a r t i c i p a t e  i n  t h e  i n t e r c a l i b r a t i o n  programme p r i o r  t o  
t h e  formal s t a r t  o f  t h e  p i l o t  p r o j e c t s  a r e  i n v i t e d  t o  add re s s  themselves t o  t h e  IAEA 
I n t e r n a t i o n a l  Laboratory f o r  Marine Radioac t iv i ty .  

1 .5 Analy t ica l  Se rv i ce s  

The a n a l y t i c a l  s e r v i c e s  a v a i l a b l e  i n  t h e  Mediterranean r e sea rch  c e n t r e s  were 
reviewed and recognized as  s u f f i c i e n t  f o r  t h e  needs o f  t h e  p i l o t  p r o j e c t s .  

1.6 Traininq 

The t r a i n i n g  p o s s i b i l i t i e s  o f f e r e d  by t h e  Mediterranean r e s e a r c h  c e n t r e s  were 
reviewed and recognized a s  s u f f i c i e n t  f o r  t h e  needs o f  t h e  p i l o t  p r o j e c t s .  

The t r a i n i n g  a c t i v i t i e s  were emphasized a s  h igh  p r i o r i t y  a c t i v i t i e s  o f  t h e  p i l o t  
p r o j e c t s  which should be implemented without de l ay  bea r ing  i n  mind t h e  needs o f  t h e  
developing coun t r i e s .  

1.7 Future  Proqrammes 

The ongoing and planned n a t i o n a l  monitoring programmes, which could become an 
i n t e g r a l  p a r t  o f  t h e  p i l o t  p r o j e c t s  were presented  and b r i e f l y  d iscussed .  

The Consul ta t ion  recommended t h a t  even though t h e  formal arrangements f o r  t h e  s t a r t  
o f  t h e  p i l o t  p r o j e c t s  might be delayed f o r  a d m i n i s t r a t i v e  reasons ,  t h e  a c t u a l  work 
should s t a r t  without  de l ay  according t o  t h e  t iming  given i n  t h e  Opera t iona l  
Document. 



< 
1.8 Requirements and Needs o f  t h e  P a r t i c i p a t i n g  Research Cent res  

The needs o f  t h e  p o t e n t i a l  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  i n  t h e  p i l o t  p r o j e c t s  were 
b r i e f l y  reviewed. I t  was sugges ted  t h a t  t h e i r  requirements  be met a s  soon a s  
p o s s i b l e  and t o  t h e  e x t e n t  f e a s i b l e  i n  t h e  frame o f  t h e  a v a i l a b l e  budgetary 
provis ions .  P r i o r i t y  should  be given t o  t hose  c e n t r e s  which a r e  no t  ye t  
s u f f i c i e n t l y  equipped t o  p a r t i c i p a t e  i n  t h e  p i l o t  p r o j e c t s .  

2. PILOT PROJECTS ON THE EFFECTS OF POLLUTANTS ON MARINE ORGANISMS, THEIR 

POPULATIONS, MARINE COMMUNITIES AND ECOSYSTEMS (MED POL I V  AND V )  

2.1 In t roduc to ry  Remarks 

The two r e s e a r c h  p i l o t  p r o j e c t s  under d i s cus s ion  should s e r v e  a s  a common s c i e n t i f i c  
basis f o r  t h e  programmes executed as p a r t  o f  t h e  o t h e r  p i l o t  p r o j e c t s  d e a l i n g  with 
b a s e l i n e  s t u d i e s  and monitoring a c t i v i t i e s  i n  t h e  frame o f  t h e  Action Plan f o r  t h e  
Mediterranean. 

The need f o r  adequate d a t a  handling and modell ing was s t r e s s e d ,  and t h e  p o s s i b i l i t y  
t o  use t h e  FA0 F i she ry  Data Centre was d iscussed .  

The p u b l i c a t i o n  o f  b i b l i o g r a p h i e s  r e l e v a n t  t o  t h e  p i l o t  p r o j e c t  was recommended. 

2.2 Ou t l i ne  o f  t h e  P i l o t  P r o j e c t s  

The r e s e a r c h  on f u n c t i o n a l  and s t r u c t u r a l  changes - i nc lud ing  t h e  damage t o  g e n e t i c  
m a t e r i a l  - i n  marine organisms, t h e i r  popula t ions ,  marine communities and ecosystems 
under t h e  i n f l u e n c e  o f  p o l l u t a n t s  was accepted  a s  t h e  gene ra l  framework o f  t h e  p i l o t  
p r o j e c t s .  

The adopted o u t l i n e  o f  t h e  p i l o t  p r o j e c t s  is incorpora ted  i n  t h e  Operat ional  
Document. 

2.3 Substances t o  be Studied  

Substances s p e c i f i c a l l y  recommended t o  be  s t u d i e d  are inc luded  i n  t h e  Operat ional  
Document. 

The physico-chemical forms o f  t h e  s t u d i e d  subs tances  should be taken  i n t o  account  
whenever they  may i n f l u e n c e  t h e  obta ined  r e s u l t s .  

The n e c e s s i t y  o f  s tudying  t h e  e f f e c t s  o f  i o n i z i n g  r a d i a t i o n s  and thermal r e l e a s e s  
was d iscussed  but  n o t  recommended i n  t h e  frame o f  t h e  p i l o t  p r o j e c t s  because t h e s e  
e f f e c t s  a r e  e i t h e r  a l r eady  co-ordinated through o t h e r  s p e c i f i c  programmes o r  a r e  
on ly  of very  l o c a l  importance. 

2.4 Organisms and Ecosystems t o  be Studied 

A s  c r i t e r i a  f o r  s e l e c t i o n  o f  t e s t  organisms and systems, t h e  fo l lowing  were 
adopted : 



- organisms o r  systems with l a r g e  amount o f  b a s e l i n e  d a t a  a v a i l a b l e ;  

- organisms o r  systems o f  economic importance; 

- organisms o r  systems s p e c i f i c  f o r  t h e  Mediterranean and used by t h e  Mediterranean 
r e sea rch  c e n t r e s  a s  s tudy  o b j e c t s .  

The f e a s i b i l i t y  t o  use  r e p r e s e n t a t i v e  organisms from var ious  sys t ema t i c  groups was 
d iscussed  and t h e  list o f  organisms recommended is r e f l e c t e d  i n  t h e  Opera t iona l  
Document al though f o r  s p e c i a l  t e s t s  o t h e r  organisms might be used a s  well .  

I t  was recommended t h a t  ecosystems should be s t u d i e d  a s  i n t e g r a l  systems a s  f a r  a s  
p o s s i b l e  t ak ing  i n t o  account a l l  t h e  d i f f e r e n t  components o f  which they  c o n s i s t .  

The s t u d i e s  o f  ecosystems should be i n t e r d i s c i p l i n a r y  t o  t h e  l a r g e s t  p o s s i b l e  
e x t e n t .  They should i nc lude  no t  on ly  t h e  de termina t ion  o f  s t r u c t u r a l  and f u n c t i o n a l  
i n d i c e s  c h a r a c t e r i z i n g  t h e  ecosystems s t u d i e d  but  a l s o  d a t a  on s tandard  phys i ca l  and 
chemical parameters  a s  wel l  a s  d a t a  on t h e  concen t r a t i on  o f  p o l l u t a n t s  i n  s e a  water 
and sediments. 

2.5 E f f e c t s  and Parameters  t o  be Determined 

The b a s i c  e f f e c t s  and parameters  t o  be s t u d i e d  a s  well a s  t h e  b a s i c  t ype  o f  
experiments  recommended a r e  l i s t e d  i n  t h e  Opera t iona l  Document. 

For t h e  var ious  sys t ema t i c  groups,  t h e  fol lowing r e sea rch  a r e a s  and t e s t s  were 
d iscussed  and recommened a s  s u i t a b l e  : 

he te ro t roph ic  micro-organisms: r o l e  i n  t h e  t r a n s f e r  and c y c l i n g  of p o l l u t a n t s ;  

phytoplankton: growth r a t e ,  pho tosyn the t i c  a c t i v i t y ,  accumulation and l o s s  o f  
p o l l u t a n t s ;  

zooplankton: t r a n s f e r  o f  p o l l u t a n t s  through t h e  food cha in ,  growth r a t e ,  l e t h a l  
e f f e c t s ,  r a t e  of reproduct ion ,  behavioura l  changes, damage t o  g e n e t i c  m a t e r i a l ,  
r e s p i r a t o r y  a c t i v i t y ,  s u r v i v a l  curves ,  e f f e c t s  on l i f e  cyc l e ,  malformations;  

echinoderms: f e r t i l i z a t i o n  r a t e ,  l a r v a l  development; 

sponges : damage t o  g e n e t i c  m a t e r i a l ;  

polychaetes:  t o x i c i t y ,  fecundi ty ,  l a r v a l  t ransformat ion ,  malformations; 

molluscs: changes i n  s e n s i t i v i t y  dur ing  l a r v a l  development, accumulation and l o s s  
o f  p o l l u t a n t s ,  changes i n  phys io log ica l  and biochemical func t ions  and mechanisms, 
t o x i c i t y ,  metabolic  s t u d i e s ;  

ar thropods:  e f f e c t s  on moult ing c y c l e ,  damage t o  g e n e t i c  m a t e r i a l ,  behavioura l  
s t u d i e s ,  changes i n  phys io log ica l  and biochemical func t ions  and mechanisms, 
metabolic  s t u d i e s ,  behavioura l  changes, ma1 formations,  accumulation and l o s s  o f  
p o l l u t a n t s ;  

f i s h :  metabolic  s t u d i e s ,  changes i n  phys io log ica l  and biochemical func t ions  and 
mechanisms, e f f e c t s  on sensory  systems,  behavioura l  changes, r ep roduc t ive  
capac i ty ,  malformations, accumulation and l o s s  o f  p o l l u t a n t s .  



Methodoloqy t o  be Used 

I n  view o f  t h e  inherent  d i f f i c u l t i e s  i n  i n t e r p r e t i n g  the  l abo ra to ry  experiments i n  
terms o f  processes t a k i n g  place i n  nature, i t  was recommended t h a t  such experiments 
be conducted under cond i t i ons  resembling the  n a t u r a l  ones as c l o s e l y  as possib le.  

For the  b e n e f i t  o f  t he  p a r t i c i p a n t s  i n  the  two research p i l o t  p ro jec ts ,  i t  was 
recommended tha t ,  as p a r t  o f  t he  p r o j e c t  a c t i v i t y ,  gu ide l i nes  be developed on 
p r i n c i p l e s  which should be fo l lowed i n  l abo ra to ry  and f i e l d  experiments as w e l l  as 
i n  f i e l d  observat ions and measurements. 

If necessary, sma l l  i n fo rma l  workshops should be organized t o  so lve  p a r t i c u l a r  
problems and ensure the  adopt ion o f  methodology which w i l l  l ead  t o  a b e t t e r  
comparab i l i t y  o f  t he  r e s u l t s  obtained. 

Research cent res  dea l i ng  w i t h  the  determinat ion o f  t h e  l e v e l s  o f  p o l l u t a n t s  i n  
environmental samples w i l l  p a r t i c i p a t e  i n  the  i n t e r c a l i b r a t i o n  exerc ise.  

2.7 Future Proqrammes 

Some o f  the  ongoing and planned n a t i o n a l  research programmes, which would become an 
i n t e g r a l  p a r t  o f  t h e  p i l o t  p ro jec ts ,  were presented. 

The Consu l ta t ion  recommended t h a t  even though the  formal arrangements f o r  the  s t a r t  
o f  the  p i l o t  p r o j e c t s  might be delayed f o r  admin i s t ra t i ve  reasons, t h e  a c t u a l  work 
should s t a r t ,  whenever feas ib le ,  wi thout  delay according t o  the t i m i n g  given i n  the  
Operat ional  Document. 

2.8 Requirements and Needs o f  t he  P a r t i c i p a t i n g  Research Centres 

The needs o f  some o f  t he  p o t e n t i a l  p a r t i c i p a t i n g  research cent res  i n  the  p i l o t  
p r o j e c t s  were b r i e f l y  reviewed. High p r i o r i t y  should be g iven t o  an e a r l y  s t a r t  o f  
the  t r a i n i n g  a c t i v i t i e s  and t o  the  d i s t r i b u t i o n  o f  a d d i t i o n a l  equipment. 

It was suggested t h a t  t he  needs o f  these cent res  be met as soon as poss ib le  and t o  
the ex tent  f eas ib le  i n  the  frame o f  t he  a v a i l a b l e  budgetary prov is ions .  High 
p r i o r i t y  should be g iven t o  centres from developing countr ies.  

3. MISCELLANEOUS 

Besides the  o f f i c i a l  communication o f  the  r e p o r t  o f  t he  Consu l ta t ion  t o  the  
Governments o f  coun t r i es  border ing  the  Mediterranean, t h e  p a r t i c i p a n t s  requested 
t h a t  a l l  Mediterranean research cent res  which expressed t h e i r  wish t o  p a r t i c i p a t e  i n  
the four p i l o t  p r o j e c t s  o r  which may l a t e r  express t h e i r  wish t o  p a r t i c i p a t e ,  should 
also rece ive  the  r e p o r t  o f  t he  Consu l ta t ion  and be kept  informed o f  the  contac ts  
t h a t  the sponsoring agencies w i l l  have w i t h  t h e i r  n a t i o n a l  a u t h o r i t i e s  on t h i s  
subject .  



RECOMMENDATIONS OF THE FAO(GFCM)/UNEP MID-TERM EXPERT CONSULTATION 

ON THE JOINT FAO/UNEP CO-ORDINATED PROJECTS ON POLLUTION 

OF THE MEDITERRANEAN 

(Dubrovnik, 2 - 13 May 1977) 

FUTURE ORIENTATION AND RECOMMENDATIONS 

1. P i l o t  P ro jec ts  MED POL I1  and I11 

I n  view o f  the  l a t e  s t a r t  o f  t he  sampling and a n a l y t i c a l  work and i n  order t o  ensure 
an adequate geographical coverage, t h e  Consu l ta t ion  s t r o n g l y  recommended t o  extend 
the du ra t i on  o f  p i l o t  p r o j e c t s  MED POL II and MED POL 111 t o  the  end o f  1978. 

I n  order t o  expend the  area covered so fa r ,  a 1978 j o i n t  s c i e n t i f i c  c r u i s e  cover ing  
i n t e r n a t i o n a l  waters o f  t h e  Mediterraean i s  under i n v e s t i g a t i o n  and should be 
arranged. A programme should be o u t l i n e d  by the  re levan t  spec ia l i zed  agencies and 
an organ iz ing  committee composed by competent and experienced s c i e n t i s t s .  Technical 
aspects w i l l  be i nves t i ga ted  i f  and when a s u f f i c i e n t  number o f  p a r t i c i p a n t s  i s  
i n te res ted .  It was recommended t h a t  t he  pr imary goa l  be t r a i n i n g  w i t h  emphasis on 
sampling techniques, f i e l d  data c o l l e c t i o n ,  hand l ing  o f  samples, avoidance o f  
contamination, e tc .  The sampling should i nc lude  water, sediments and b io ta .  It was 
suggested t h a t  t h e  most s u i t a b l e  s h i p  fo r  the  o u t l i n e d  purposes would be a f i s h e r y  
research vessel.  

I t was recommended t o  request  the  b i o l o g i s t s  a t tend ing the  Expert Consu l ta t ion  on 
the review o f  p r o j e c t s  MED POL I V  and MED POL V t o  e s t a b l i s h  a l i s t  o f  a l t e r n a t i v e  
species f o r  moni to r ing  where the  species l i s t e d  i n  the  opera t i ona l  document a re  n o t  
ava i lab le .  

Every p a r t i c i p a t i n g  l abo ra to ry  i s  encouraged t o  determine more components 
(substances and species) than i n  the  o b l i g a t o r y  programme (document FIR:PM/77/4). 
A l l  p a r t i c i p a n t s  a re  reminded t h a t  t h e  components i n  the  o b l i g a t o r y  programme should 
no t  be neglected. 

The proposal  f o r  t he  "Mussel Watchw experiment (document FIR: PM/77/ll) was adopted 
and the  p a r t i c i p a n t s  i n  MED POL I 1  and MED POL 111 were i n v i t e d  t o  p a r t i c i p a t e  i n  i t  
on a vo luntary  bas i s  (see appendix I V ) .  

I n  r e l a t i o n  t o  the  UNESCO paper "The use o f  Model l ing o f  Marine Systems i n  the 
Framework o f  UNEP Moni tor ing  and Research Programme", by L. J e f t i c  and T. Legovic, 
made a v a i l a b l e  a t  t h e  Consul tat ion,  t h e  model l ing  of biogeochemical cyc les  o f  



p o l l u t a n t s ,  i n  p a r t i c u l a r  mercury, was accepted a s  o p t i o n a l  a c t i v i t y  i n  t h e  
framework o f  MED POL I1 and MED POL 111. 

Other ope ra t iona l  programmes suggested were a i r  sampling f o r  c h l o r i n a t e d  
hydrocarbons and f luxes  o f  me ta l s  between ecosystem compartments. 

2. P i l o t  P r o j e c t s  MED POL I V  and V 

In  view o f  t h e  l a t e  s t a r t  o f  work and i n  order  t o  ensure  an adequate geographica l  
coverage,  t h e  Consul ta t ion  s t r o n g l y  recommended t o  extend t h e  d u r a t i o n  o f  p i l o t  
p r o j e c t s  MED POL IV and MED POL V t o  t h e  end o f  1978. 

In  order  t o  expand t h e  a r e a  covered by MED POL, a j o i n t  s c i e n t i f i c  c r u i s e  i n  t h e  
Mediterranean i n t e r n a t i o n a l  waters  is under i n v e s t i g a t i o n s  and should be planned f o r  
1978. A programme o f  work should r a p i d l y  be o u t l i n e d  by t h e  r e l e v a n t  s p e c i a l i z e d  
agencies  and an organiz ing  committee c o n s i s t i n g  o f  competent and experienced 
s c i e n t i s t s .  Arrangements should be acce l e r a t ed  so t h a t  t h e  c r u i s e  may be completed 
by t h e  end o f  1978. Cru i se  p l ans  and t e c h n i c a l  a s p e c t s  w i l l  be i n v e s t i g a t e d  i f  and 
when a s u f f i c i e n t  number o f  p a r t i c i p a n t s  i s  i n t e r e s t e d .  

I t  is recommended t h a t  t h e  primary o b j e c t i v e  be  t r a i n i n g  i n  a framework such a s  t h e  
fol lowing:  

planned r e sea rch  with emphasis on oceanographic-environment measurements and 
t h e i r  i n t e r p r e t a t i o n  ; sampling, handl ing  and p re se rva t ion  o f  samples; 
s t anda rd  physico-chemical ana lyses  o f  environmental parameters  and o f  t h e  
biomass o f  p e l a g i c  popula t ions ;  performances o f  s imple algal-growth b ioassays  
and s i m i l a r  i n v e s t i g a t i o n s ;  

c o l l e c t i o n  o f  samples o f  f i s h ,  ben th i c ,  p l ank ton ic  and mesopelagic b i o t a ,  o f  
water ,  sediments  and f l o a t i n g  p o l l u t a n t s  fo r  f u r t h e r  ana lyses  o f  
hydrocarbons, c h l o r i n a t e d  hydrocarbons and heavy meta ls ;  

execut ion  o f  a r e sea rch  programme on p o t e n t i a l  n u t r i t i v e ,  e u t r o p h i c a t i v e  o r  
i n h a b i t i n g  p r o p e r t i e s  o f  s u r f a c e  and deep wa te r s  o f  t h e  Mediterranean along 
t h e  cou r se  o f  t h e  c r u i s e ,  us ing  s imple a l g a l  growth b ioassays ;  

continuous obse rva t ion  o f  t h e  l e v e l  o f  v i s i b l e  o i l  and d e b r i s  a long  t h e  
course  of  t h e  c r u i s e .  

The most s u i t a b l e  s h i p  f o r  t h e  o u t l i n e d  purposes would be a l a r g e  r e sea rch  v e s s e l  
with onboard l a b o r a t o r i e s  f o r  b a s i c  oceanographic and environmental ana lyses ,  wi th  a 
b ioassay  l a b o r a t o r y  with growth-chambers o r  free-space f o r  t h e i r  i n s t a l l a t i o n  and 
with adequate oceanographic and sampling gea r  which can f a c i l i t a t e  t h e  above 
mentioned t r a i n i n g  and r e sea rch  ( b a s i c  meteo-oceanographic measurement equipment, 
s t anda rd  and l a rge - s i ze  water samplers ,  sediment c o r e r s ,  g r a b s  and dredges ,  
p l ank ton ic  gea r ,  b i o l o g i c  midwater and demersal t r a w l s ,  l o n g l i n e  and poss ib ly  o t h e r  
exp lo ra to ry  f i s h i n g  g e a r ) .  

Concerning t h e  UNESCO paper "The Use o f  Modelling o f  Marine Systems i n  t h e  Framework 
o f  UNEP Monitoring and Research Programme", t h e  concept o f  a model t o  d e s c r i b e  t h e  
biogeochemical c y c l e s  o f  important  p o l l u t a n t s  such a s  mercury is  accep tab l e  a s  
op t iona l  a c t i v i t y  wi th in  t h e  framework o f  MED POL 1 1 - V .  Spec ia l  emphasis should be 
placed on ob ta in ing  more informat ion  needed f o r  t h e  model ( i . e .  bioaccumulation 
r a t e s  and r e t e n t i o n  t imes  o f  p o l l u t a n t s  i n  o rde r  t o  determine t h e  t r a n s f e r  
c o e f f i c i e n t s  between b i o t i c  and a b i o t i c  compartments; d a t a  on t h e  atmospheric  and 



t 

t e r r e s t i a l  input  r a t e s  o f  p o l l u t a n t s  a s  well  a s  on mechanisms and t r a n s p o r t  r a t e s  o f  
subs tances  from t h e  water column t o  t h e  sediments) .  These d a t a  w i l l  be e s p e c i a l l y  
u s e f u l  t o  r e s e a r c h e r s  s tudying  t h e  e f f e c t s  o f  p o l l u t a n t s  under MED POL IV and MED 
POL V. The proposed UNEP c r u i s e s  i n  i n t e r n a t i o n a l  waters  would be use fu l  i n  
procuring some o f  t h e s e  d a t a  n o t  r e a d i l y  ob t a inab le  from t h e  on-going p i l o t  
p r o j e c t s .  

In connect ion with t h e  "black" and "grey" lists used i n  t h e  Pro tocol  f o r  t h e  
P ro t ec t ion  o f  t h e  Mediterranean Sea a g a i n s t  P o l l u t i o n  from Land-Based Sources, it 
was suggested t h a t  using t h e  exper ience  a v a i l a b l e  through MED POL IV and V ,  as  well 
a s  through t h e  o t h e r  p i l o t  p r o j e c t s  a  c r i t i c a l  review be prepared on t h e  p r o p e r t i e s  
of subs t ances  l i s t e d  i n  t h e  "black" and "grey" lists. The review would se rve  a s  
u s e f u l  in format ion  t o  t h e  Mediterranean Governments and h e l p  them develop 
a d m i n i s t r a t i v e  r a t i o n a l e  f o r  its a p p l i c a t i o n .  

S p e c i f i c a l l y  it was recommended t h a t :  

( i )  

( i i  ) 

( i i i  1 

r e l e v a n t  components o f  MED POL i n  p a r t i c u l a r  MED POL 11, I11 I V  and V when 
o p e r a t i o n a l ,  be u t i l i z e d  t o  provide  on a  r e g u l a r  b a s i s  in format ion  e s s e n t i a l  
t o  t h e  es tab l i shment  o f  waste d i s cha rge  c o n t r o l  c r i t e r i a ;  

MED POL r e s e a r c h  c e n t r e s ,  w i th in  t h e  con f ines  o f  p re sen t  c a p a b i l i t i e s  and 
suppor t ,  p rovide  t h e  Mediterranean Governments with c h a r a c t e r i s t i c s  o f  
p o t e n t i a l l y  harmful waste c o n s t i t u e n t s  and a s s e s s  t h e  p o t e n t i a l  impairment o f  
sea water u se s  a s  we l l  a s  e f f e c t s  on f i s h e r i e s  and marine ecosystems; 

MED POL I1 and MED POL 111 r e s e a r c h  c e n t r e s  ( i n  c o l l a b o r a t i o n  with 
i n v e s t i g a t o r s  o f  o t h e r  p i l o t  p r o j e c t s  when app rop r i a t e )  d e f i n e  ( a )  
accumulation o f  t h e s e  subs t ances  i n  b i o l o g i c a l  m a t e r i a l s  and sediments ,  ( b )  
p e r s i s t e n c e  (phys i ca l ,  chemical ,  b i o l o g i c a l )  i n  t h e  marine environment - 
p o l l u t i o n  dynamics, ( c )  s u s c e p t i b i l i t y  t o  phys i ca l ,  chemical and biochemical 
changes and i n t e r a c t i o n  with o t h e r  seawater  c o n s t i t u e n t s ,  and ( d )  
environmental t ransformat  i o n  o f  t h e s e  subs t ances  i n t o  more harmful chemical 
forms. 

This  l a s t  p o i n t ,  a s  we l l  a s  t h e  i d e n t i f i c a t i o n  o f  new contaminants ,  would be 
f a c i l i t a t e d  by t h e  development o f  a  gas  chromatography/mass spectrophotometry 
c a p a b i l i t y  f o r  use o f  MED POL i n v e s t i g a t o r s .  MED POL r e sea rch  c e n t r e s  should 
a t tempt  t o  accomodate t h e  Intergovernmental  Consul ta t ion  by i n v e s t i g a t i n g  subs tances  
o f  immediate concern ( i . e .  o rganos i l i con  compounds). 

It was recommended t h a t  p r i n c i p a l  i n v e s t i g a t o r s  wi th  chemical  background draw t h e i r  
a t t e n t i o n  t o  t h e  problems of t h e  chemis t ry  o f  t h e  contaminants  i n  s e a  water.  Need 
f o r  i n v e s t i g a t i o n  o f  s o l u b i l i t y ,  chemical e q u i l i b r i a  , problems o f  c h e l a t i o n  as  wel l  
as  development o f  s u i t a b l e  a n a l y t i c a l  t echniques  h a s  been i d e n t i f i e d .  

I t  is recommended t h a t  f o r  t h e  use  i n  MED POL IV a Manual o f  b ioassay  and 
b ioeva lua t ion  techniques  be  compiled. The techniques  included should be from 
published source  and t h e i r  use s u b s t a n t i a t e d  by t h e  s c i e n t i f i c  l i t e r a t u r e .  The 
techniques  included should be c r i t i c a l l y  a s se s sed  with t h e i r  advantages and 
shortcomings s p e c i f i e d .  FAO(GFCM)/UNEP should appoin t  a c o n s u l t a n t  who w i l l  i nvo lve  
M E 0  POL p r i n c i p a l  i n v e s t i g a t o r s ,  a s  wel l  as  o t h e r  e x p e r t s ,  i n  t h i s  t a s k .  The Manual 
should be widely d i s t r i b u t e d ,  e s p e c i a l l y  t o  r e c e n t l y  e s t a b l i s h e d  c e n t r e s  i n  
developing coun t r i e s .  

It was recommended t h a t  p r i n c i p a l  i n v e s t i g a t o r s  i n  MED POL IV, when p o s s i b l e ,  
r e s t r i c t  t h e i r  i n v e s t i g a t i o n s  t o  a  l i m i t e d  number o f  s p e c i e s  meeting t h e  fo l lowing  
c r i t e r i a :  



( i )  r e a d i l y  a v a i l a b l e  and u t i l i z e d  i n  MED POL I1 and MED POL 111; 

(ii ) maintenance requirements  a r e  under s tood;  and 

( i i i )  b a s e l i n e  informat ion  on parameters  o f  i n t e r e s t  e x i s t s .  

Adherence t o  t h e s e  c r i t e r i a  should r e s u l t  i n  an i n c r e a s e  o f  in-depth informat ion  on 
e f f e c t s  o f  p o l l u t a n t s  on r e p r e s e n t a t i v e  and e c o l o g i c a l l y  c r i t i c a l  or  commercially 
most important  s p e c i e s .  

The proposal  f o r  t h e  "Mussel Watch" experiment (document FIR:PM/77/11), a s  adopted 
by t h e  Consul ta t ion  on MED POL I1 and ME0 POL 111 was d iscussed  ( s e e  appendix IV). 
I t  was f e l t  t h a t  i n  execut ing  such a programme many problems o f  b i o l o g i c a l  na tu re  
would be faced. It was t h e r e f o r e  s t r o n g l y  recommended to involve  experienced 
b i o l o g i s t s  i f  and when implementing t h e  "Mussel Watch" experiment and t o  l i n k  it 
wherever p o s s i b l e  t o  p i l o t  p r o j e c t  MED POL IV. 

The Consul ta t ion  f u r t h e r  recommended with regard  t o  MED POL V t h a t :  

(1) every e f f o r t  be  made t o  f a c i l i t a t e  work i n  zones where s t u d i e s  have not  y e t  
been undertaken ; 

( i i )  r e l i a b l e  methods f o r  p o l l u t i o n  eva lua t ion  be  developed t o  t h i s  end, t h e  
recru i tment  or development o f  s p e c i a l i s t s ,  p a r t i c u l a r l y  o f  taxonomists ,  may 
be necessary ;  

( i i i )  however, i n  c e r t a i n  c o n d i t i o n s  and f o r  p r a c t i c a l  purposes, r a p i d  methods be  
e l abo ra t ed  ( i  .e.  f o u l i n g  t e s t s ,  b ioassay5  and b iocoenoloqica l  methods) ; 

( i v )  s t u d i e s  on c o n t r o l l e d  ecosystems be encouraged; 

(v)  i n  t h e  s tudy  o f  ecosystems, development o f  t h e  l i n k  c o n s t i t u t e d  by f i s h  
should r ece ive  i nc reased  a t t e n t i o n ;  

( v i )  a Manual be prepared on g u i d e l i n e s  f o r  community and ecosystem s t u d i e s ,  
p r e f e rab ly  through a s s i s t a n c e  o f  t h e  Regional A c t i v i t y  Centre. 



Appendix I11 

DATA COLLECTION FORMS FOR MED POL I1 - V 

SPECIES CODE TABLE - TABLEAU DE CODE DES ESPECES 

Species names shown i n  parentheses a re  i n v a l i d  o r  uncommon. The g iven synonyms 
should be used f o r  the  forms and repor ts .  

Noms d'espfeces e n t r e  parentheses ne sont  p l u s  va lab les  ou ne p lus  communs. U t i l i s e r  
l e s  synonymes pour l e s  fo rmula i res  e t  repor ts .  

BACTERIA - BACTERIES 

(Enterococcus sp. ) = Streptococcus sp. 
Escher ichia c o l i  
Streptococcus sp. 

ALGAE - ALGUES - - 
Cladophora p e l l u c i d a  
(Cora l l i na  rubens) = Jania rubens 
Cy s t o s e i r a  a b r o t a n i f o l i a  
Cystoseira myr iphy l l o ides  
Focus v i r s o i d e s  
D u n a l i e l l a  t e r t i o l e c t a  
Enteromorpha i n t e s t i n a l i s  
Enteromorpha l i n z a  
Jania rubens 
Phaeodactylum t r icornutum 
Scytosiphon lomentar ia  
Skeletonma costaturn 
Ulva l ac tuca  

SEAGRASS - HERBIERS 

Posidonia oceanica 
Zostera marina 
Cymodocea nodosa 

PROTOZOANS - PROTOZOA IRES 

LACTO Enter 0 
ENTER0 Esch 1 
LACTO Enter 0 

CLAD 
CORAL 
FUCA 
FUCA 
FUCA 
POLYBL 
ULVA 
ULVA 
CORAL 
PENN 
ECTO 
CENT 
ULVA 

Clad 
Jan 
Cyst  
Cyst 
Fuc 
Dun 
En t 
En t 
Jan 
Phaeo 
Scyto 
Skel 
U l  v 

POTA Posid 1 
POTA Zos t  1 
POTA Cym 1 

F l a v e l l a  ehrenbergi TINT F l a v  1 



SPONGLS - EPONGES 

Geodia c ydonium GEPD Geod 1 

ECHINODERMS - ECHINODERMES 

Arbacia l i x u l a  
Astropecten i r r e g u l a r i s  
Br issopsis  l y r i f e r a  
Holothuria f o r s k a l i  
Labidoplax d i g i t a t a  
(Oestergrenia d i g i t a t a )  = Labidoplax d i g i t a t a  
Ophiura t e x t u r a t a  
Stichopus r e g a l i s  
(Paracentrotus l i v i d u s )  = 5trongylacentro tus  l i v i d u s  
Strongylocentrotus l i v i d u s  

ANNELIDS - ANNELIDES 

Anc i s t rosy l l i s  parva 
Aphrodite aculea ta  
Aricidea sp.  
Audouinia t e n t a c u l a t a  
Cap i t e l l e  c a p i t a t a  
Chaetozone s e  toea 
Cossura coas ta  
Diopatra neapoli tana 
Glycera convoluta 
Glycera roux i i  
Hyalinoocia b i l i n e a t a  
(Lumbriconeris impatiens)  = Lumbrineris impatiens 
Lumbrineris impatiens 
Lumbrineris l a t r e i l l i  
(Lumbriconeris l a t r e i l l i )  = Lumbrineris l a t r e i l l i  
Marphysia b e l l i i  
Marphysia kimbergi 
Nephtys hombergii 
Nephtys h y s t r i c i s  
Notomastus l a t e r i c e u s  
Ophryotrocha p u e r i l i s  
Owenia fus i formis  
Paraonis g r a c i l i s  g r a c i l i s  
Polydora antennata 
Polydora caeca 
Prionospio malmcjreni 
Sco le lep i s  fu l ig inosa  
Spiophanes bombyx 
S te rnasp i s  s c u t a t a  
Sudorume t e n t a c u l a t a  
Tharyx mul t ibranchis  
Th ias i r a  f lexuosa 

ARBA Arb 1 
ASTRO Astro 1 

Briss 1 
HOLOT Holot 1 
SYNAP Lab 1 
SYNAP Lab 1 
OPHIOL Ophiu 1 
HOLOT S t i ch  1 
ECHIN Strong 1 
ECHIN Strong 1 

HESI And  1 
APHRO Aphro 1 
A R I C  Aric 0 
C I R R A T  Audou 1 
CAPIT Cap 1 
CIRRAT Chaeto 1 
C I R R A T  Coss 1 
ONUPH Diop 1 
GLYC Glyc 2 
GLYC Glyc 1 
EUNIC Hyal 1 
LUMB Lumb 1 
LUMB Lumb 1 
LUMB Lumb 2 
LUMB Lumb 2 
EUNIC Mar 1 
EUNIC Mar 2 
NEPHT Nepht 1 
NEPHT Nepht 2 
CAPIT Noto 1 
EUNIC Ophr 1 
OWEN Owen 1 
PARA0 Para 1 
SPION Poly 2 
SPION Poly 1 
SPION Pr io  1 
SPION Seol 1 
SPION Spio 1 
STERN Stern  1 
CIRRAT Sudo 1 
C I R R A T  Thar 1 

Thias 1 

SIPUNCULIDES - SIPUNCUIDES 

Aspidosiphon kov a l e v s k i i  SIP Asp 1 



CRUSTACEANS - CRUSTACES 

Acart ia c l aus i  
Alpheus glaber 
Aristeus antennatus 
Artemia sa l ina  
Calanus helgolandicus 
Callianassa s tebbing i  
Carcinus maenas 
Carcinus mediterraneus 
Centropaqes typicus 
Centropages k royer i  
Clausocalanus sp. 
Crangon crangon 
Ctenocalanus r ar ius 
Er iph ia  verrucosa 
Eupagurus bernhardus 
Euterpina acut i f rons 
Gonoplax rhomboides 
Homarus gammarus 
(Homarus vu lgar is)  = Homarus gammarus 
Idothea b a l t i c a  
(Idothea bas te r i )  = Idothea b a l t i c a  
Lysmata seticaudata 
Maja verrucosa 
Nephrops norveg icus 
Oithona helgolandica 
Oithona nana 
Oncaea mediterranea 
Orchestia mediterranea 
Pachygrapsus marmoratus 
(Palaemon elegans) = Palaemon serratus 
Palaemon serratus 
Paracelanus sp . 
Parapenaeus l o n g i r o s t r i s  
Penaeus kerathurus 
Pisa nodipes 
Portunus depurator 
Portunus pelagicus 
Tigriopus brev icorn is  
Xantho hydrophilus 

BIVALVES - BIVALVES 

FONT Acar 1 
ALPH Alph 1 
PEN A r i s t  1 
ARTEM Artem 1 
CAL Cal 1 
CALL1 C a l l i  1 
PORT Carc 3 
PORT Carc 1 
CENT Cent 1 
CENT Cent 2 
CAL Claus 0 
CRANE Crang 1 
CAL Cten 1 
XANTH â ‚ ¬ r  1 
PALGUR Eup 1 
TACH1 Eut 1 
GONO Gono 1 
NEPH Horn 1 
NEPH Horn 1 
IDOT I do t  1 
IDOT I d o t  1 
HIPP Lysm 1 
MA31 Maja 1 
NEPH Neph 1 
OITHO Oitho 1 
OITHO Oitho 2 
ONCAE One 1 
T A L I T  Orch 1 
GRAP Pach 1 
PALAEM Palaem 1 
PALAEM Palaem 1 
CAL Para 0 
PEN Parap 1 
PEN Pen 1 
MA31 Pisa 1 
PORT Port  1 
PORT Port  2 
TISB Tigr  1 
XANTH Xanth 1 

Acanthocardia tuberculata 
A lo i d i s  gibba 
(Cardium edule) = Cerastoderma edule 
(Cardiumtuberculatum) = Acanthocardia tuberculata 
Cerastoderma edule 
(Corbula gibba) = A lo id is  gibba 
Crassostrea angulata 
Dosinia lup in3  
Donax trunculatus 
Ensis ensis 
(Gryhaea angulata) = Crassostrea angulata 
Lithophaga l i thophaga 

CARD 
MYAC 
CARD 
CARD 
CARD 
MYAC 
OSTR 
YEN 
DONAC 
SOLEN 
OSTR 
MVTIL 

Acant 1 
Alo id  1 
Cerast 2 
Acant 1 
Cerast 2 
A lo id  1 
Cress 1 
DOS 1 
Don 1 
Ens 1 
Crass 1 
L i tho  1 



1 

(Mactra c o r a l l i n a )  = Mactra s tu l to rum 
Mactra s tu l t o rum 
Merethr ix  chionae 
Monodonta a r t i c u l a t a  
Monodonta t u r b i n a t a  
Murex brandar is  ' ~ u r e x  t runcu lus  
Mya arenar ia  
M y t i l u s  e d u l i s  
M y t i l u s  g a l l o p r o v i n c i a l i s  
Myt i l u s  minimus 
(Myt i lus  perna) = Perna perna 
Ostrea e d u l i s  
Pandora inequ iv  a l v  i s  
Perna perna 
(Spisula subtruncata)  = Mactra subtruncata 
Tapes d e c u ~ s a t u s  
Venus g a l l i n a  
Venus verrucosa 

GASTROPODS - GASTEROPODES 

Glycymeris g lycymer is 
L i t t o r i n a  n e r i t o i d e s  
(Nassa m u t a b i l i s )  = Sphaeronassa m u t a b i l i s  
Nassa r e t i c u l a t a  
(Nat ica hebraea) = N a t i c a r i u s  maculatus 
Na t i ca r ius  maculatus 
P a t e l l a  coeru la  
P a t e l l a  in termediara  
Sphaeronassa m u t a b i l i s  
T u r i t e l l a  communis 

CEPHALOPODS - CEPHALOPODES 

Eledone moschata 
L o l i g o  v u l g a r i s  
Octopus v u l g a r i s  
Sepia o f  f i c i n a l i s  

TUNICATES - TUNICIERS 

Microcosmos su lca tus  

Raja a s t e r i a s  
Scy l i o rh inus  can icu la  
Squalus acanthias 
Squalus b l a i n v i l l e i  

TELEOSTEANS - TELEOSTEENS 

Alosa alosa 
Alosa f a l l a x  n i l o t i c a  
A s p i t r i g l a  cuculus 

MACT 
MAC T 
VE N 
TROCH 
TROCH 
MUR IC 
MUR IC 
MYAC 
MYTIL 
MYTIL 
MYTIL 
MYTIL 
OSTR 
PANDO 
MYTIL 
MAC T 
VEN 
VE N 
VEN 

Mac t 
Mac t 
Mere 
Mono 
Mono 
Mur 
Mur 
 MY^ 
M y t i l  
M y t i l  
M y t i l  
Pern 
Ostr 
Pando 
Pern 
Mac t 

Ta P 
Ven 
Ve n 

GLYC Glyc 1 
LITT L i f t  1 
NASS Sphae 1 
NASS Nasa 1 
NAT Nat 1 
NAT Nat 1 
ACMAE Pat 1 
ACMAE Pat 2 
NASS Sphae 1 
TURR Turr 1 

OCT Eled 2 
LOLIG L o l i q  1 
OCT Oct 1 
SEP Sep 1 

SYTEL Mic ro  1 

RAJ Raja 1 
SCYL Scy l  1 
SQUAL Squal 1 
SQUAL Squal 3 

CLUP Alosa 2 
CLUP Alosa 1 
T R I G  Aspi  2 



Ather ina hepse t u s  
(Ather ina mochon) = Ather ina  hepsetus 
Blennius pavo 
Boops boops 
Boops salpa 
(Chelidonichthys lucernua) = T r i g l a  lucerna 
(Chrysophris aura ta)  = Sparus auratus 
Conger conger 
Cor i s  j u l i s  
Cren i labrus  t i n c a  
Dicentrarchus l ab rax  
Dicentarchus p m c t a t u s  
Diplodus annu la r i s  
Diplodus vu lgar  i s  
Engrau l is  encrasicolus 
(Gadus capelanus) = Tr isopterus  minutus capelanus 
Halobatrachus d idac ty lus  
(Labrax lupus) = Dicentrarchus l ab rax  
Labrus merula 
Labrus tu rdus ( z  Labrus merula) 
Lepidopus caudatus 
(L iza  aurata)  = Mugi l  auratus 
Maena maena 
Maena smaris 
Merlangius merlangus 
Mer luccius mer luccius 
(Morone lab rax )  = Dicentrarchus l ab rax  
Mugi l  auratus 
Mugi l  c a p i t o  
Mugi l  cephalus 
Mugi l  che lo  
Mul lus barbatus 
Mul lus surmuletus 
Naucrates ductor  
Oblada melanura 
Pagellus acarne 
Pagellus bogarav eo 
(Paqellus centrodontus) = Paqelus boqaraveo 
Pagellus e r y t  h r i nus  
Pegusa l a s c a r i s  
Phycis b lennoides 
P l a t i c h t y s  f l e s u s  
(Pleuronectes f l esus )  = P l a t i c h t  ys f lesus 
Pleuronectes p la tessa 
Pomatomus s a l t a t o r  
(Roccus l ab rax )  = Dicentrarchus l ab rax  
Sarda sarda 
Sardina p i l cha rdus  
Sard ine l l a  a u r i t a  
S a r d i n e l l a  maderensis 
Saurida undosquamis 
Scomber scombrus 
Scomberesox saurus 
(Solea solea) = Solea v u l g a r i s  
Solea v u l g a r i s  
Scorpaena porcus 
Scorpaena sc ro fa  

ATHER Ather 1 
ATHER Ather 1 
BLENN Blenn 1 
SPARID Boop 1 
SPARID Boop 2 
T R I G  T r i g  3 
SPARID Spar 1 
CONGR Conq 4 
LABR Cor 1 
LABR Cren 1 
SERRAN Dicen 1 
SERRAN Dicen 2 
SPARID D ip lod  3 
SPARID D ip lod  2 
ENGR Engr 1 
GADI T r i s o  1 
BATR Halob 1 
SERRAN Dicen 1 
LABR Labr 1 
LABR Labr 1 
TRICH Lepid 1 
MUGIL Mugi l  5 
EMMEL Maen 1 
EMMEL Maen 2 
GADI Mer ia 1 
GADI Mer lu  1 
SERRAN Dicen 1 
MUGIL Muq i l  5 
MUGIL Mug i l  3 
MUGIL Muqi l  1 
MUGIL Mugi l  2 
MULL M u l l  1 
MULL M u l l  2 
CARAN Naucr 1 
SPARID Obla 1 
SPARID Page 2 
SPARID Page 3 
SPARID Page 5 
SPARID Page 1 
SOL Peg 1 
GADI Phyc 1 
PLEURO P l a t i  1 
PLEURO Plati 1 
PLEURO Pleuro 1 
POMAT Pomat 1 
SERRAN Dicen 1 
SCOMBR Sarda 1 
CLUP Sardi 1 
CLUP Sard l  1 
CLUP Sard l  2 
SYNO Saur i  1 
SCOMBR Scorn 1 
SCOMBS Scombs 1 
SOL So l  1 
SOL So l  1 
SCORP Scorp 1 
SCORP Scorp 2 



Sparus auratus 
Sphyraena sphyraena 
Spra t tus  sp ra t tus  
Thunnus ala lunga 
Thunnus thynnus thynnus 
Trachurus rnediterraneus 
Trachurus t rachurus 
( T r i g l a  cuculus) = A s p i t r i g l a  cuculus 
T r i g l a  lucerna 
T r i sop t rus  minutus capelanus 
(Temnodon s a l t a t o r )  = Pornatomus s a l t a t o r  
Upeneus mol luccensis 
Uranoscopus scaber 
Xiphias g lad ius  

BIRDS - OISEAUX - 
Larus argentatus 
Larus r id ibundus 
Sterna h i rundo 

MAMMALS - MAMMIFERES 

Globicephala malaena 
Grampus gr iseus 
S tene l l a  coeruleoalea 
Physeter catodon 

OTHERS - AUTRES 

Phytoplankton (general) 
Zooplankton (general  

SERRAN Serran 2 
SPARID Spar 1 
SPHY Sphy 7 
CLUP Spra t t  1 
SCOMBR Thun 1 
SCOMBR Thun 2 
CARAN Trach 2 
CARAN Trach 1 
T R I G  Aspi 1 
T R I G  T r i g  3 
GAD1 T r i s o  1 
POMAT Pomat 1 
MULL Upen 1 
URAN Uran 1 
XIPH Xiph 1 

LARID Lar 1 
LARID Lar 2 
LARID Ster 1 

DELPH Glob 1 
DELPH Gramp 1 
DELPH Sten 1 
PHYSET Phys 1 

PHYTO 
ZOO 

ELEMENT AND COMPOUND CODE TABLE - TABLEAU DE CODE DES ELEMENTS ET COMPOSES 

(not  l i m i t a t i v e )  (non l i m i t a t i f )  

a r s e n i d a r s e n i c  
cadmium/cadrnium 
coba l t /coba l t  
chromium/chrome 
copper/cuivre 
i r o n / f e r  
mercur y/mercure 
HGT t o t a l  mercur y/mercure t o t a l e  
HGI i no rgan ic  mercury/mercure inorganique 
HGM methyl-mercury/rn&thyle-mrcure 
rnanganese/rnanganfese 
n i c k e l / n i c k e l  
selenium/s616niurn 
z inc /z inc  



UKLANIC COMPOUNDS/COMPOSES INORGANIQUES 

ALD 

BHC 

ODD 

DOT 

DDE 

D I E  

L I N  

PCB 

TDE 

a1rjrit-l (= octalene)/ a l d r i n e  (+ octalfene) ' 1 ~ ~ 8 ~ ~ 6  

d i e l d r i n  (= oc ta lox  ) / d i e l d r i n e  (= oc ta lox  ) c12H8cL60 

po lych lo r i na ted  biphenyls/b iphenyls po lych lor6s  

= DDD 

TISSUE CODE TABLE - TABLEAU DE CODE DES TISSUES 

00 Whole body Corps e n t i e r  
01  S o f t  p a r t  (whole body wi thout  P a r t i e  mo l l e  (corps e n t i e r  san 

carapace o r  s h e l l )  carapace ou c o q u i l l e )  

ORGANS ORGANES 

L i v e r  
Kidney 
Ovary 
Testes 
Gonads (sex indeterminate)  
G a l l  b ladder ( i n c l u d i n g  b i l e )  
Spleen 
D iges t i ve  g land 
G i l l s  
B r a i n  
Nerves 
Byssus g land 
Stomach (empty) 

MUSCLES 

3 1  F i l l e t  (general )  
32 White 
33 Brown 
34 Pec to ra l  ( b i r d s )  
35 Adductor 

Foie 
Rein 
Ovaire 
Test icu le  
Gonades (sexe ind6termin6) 
V&sicule b i l i a r e  (bile i nc luse )  
Rate 
Glande d i g e s t i v e  
Branchies 
Cerve l le  
Nerfs 
Gland & byssus 
Estomac (v ide)  

MUSCLES 

F i l e t  (en general  ) 
Blanc 
Brun 
Pec to ra l  (oiseaux) 
Adduc teu r  



ttFootll ( gastropods)  
Mantle (gas t ropods)  
P incer  ( c rus t aceans )  . 
Abdomen ( c rus t aceans )  
Tentac les  (cephalopods) 
Arms ( cephalopods) 

SKELETON AND ECTODERM 

Carapace 
S h e l l  
Skin 
S c a l e ( s )  
Fea ther  ( s )  
Bone 
Byssus 
Mould 

BODY FLUIDS 

Blood 
Hernolymph 
B i l e  
Urine 

Subcutaneous f a t  

Others  (desc r ibe )  

"Pied" (gas te ropodes)  
Manteau (gas te ropodes)  
Pince ( c r u s t a c e s )  
Abdomen ( c rus t ac6s )  
Tentacules  (c6phalopodes) 
Bras ( c6phalopodes) 

SQUELETTE ET EC TODERME 

Carapace 
Coquille 
Peau 
E c a i l l e ( s )  
Plume(s1 
0s 
Byssus 
Mue 

LIQUIDES DU CORPS 

Sang 
H&ml ymphe 
Bile 
Urine 

INSTRUCTIONS FOR THE UTILIZATION OF THE DATA INVENTORY FORM 

Base l ine  Studies  and Monitoring of  Metals,  P a r t i c u l a r l y  

Mercury and Cadmium, i n  Marine Organisms (MED 11) 

This d a t a  c o l l e c t i o n  and r e p o r t i n g  form has  been designed t o  a l low easy  e n t r y  i n t o  
Supplemental Information Form. 

The fol lowing s p e c i f i c  i n s t r u c t i o n s  should be followed: 

LOG FORM 

Country 

Country Code 

Research Centre 

- I n s e r t  name o f  p a r t i c i p a t i n g  country.  

- I n s e r t  t h e  proper  two-digit  count ry  code from t h e  L i s t  o f  
P a r t i c i p a t i n g  Count r ies  and Research Cent res  ( a t t ached ) .  

- I n s e r t  name o f  r e sea rch  c e n t r e  ( s e e  a t t ached  list) 
conducting t h e  b a s e l i n e  s t u d i e s  and monitoring. 





.............................................................. Fiesearch Centre: 

............. Principal Investigator: ~o~.;..~...~~.~...~.~..~.~~.~*..o~..~..... 

Information Applicable from Sample, Number ....... to Sample, Number .......... 
.......................................... Sampling and Field Handling Methods: 

........................................................... Storage Procedures: 

Intercalibration Results ( ~ n d i c a t e  percentage higher or lower than IAEA Inter- 

-libration mean): ........................................................... 
* . 0 ~ * ~ * * . * * * . * * * . * * . * . . , . * * * 9 * ~ * 0 ~ * . . *  . ~ * * * . * 0 . * 9 * . * 0 * . * * * ~ . 9 * - * . . * - . * . * . . * 9 .  

Figure I 1  : SUPPLEMENTAL INFORMATION FORM t o  Log Form f o r  MED I 1  



~ e s e a r c h  Centre Code 

Sample Number 

Species  Code 

Sampling Date 

Sampling Location 

No. o f  Specimens i n  
sample, average l eng th ,  
average weight 

Sex - 

Tissue Analysed - 

Element Anal ysed - 

S e l e c t  t h e  proper two-digit Research Centre Code from t h e  
L i s t  of  P a r t i c i p a t i n g  Countr ies  and Research Centres 
( a t t ached) .  

Use numbering sequence according t o  i n v e s t i g a t o r ' s  op t ion ,  
but  f i l l  i n  a l l  blank spaces  with ze ros  (O), i .e. sample 
No.1 should be en te red  a s  0001. 

S e l e c t  t h e  proper s p e c i e s  code number from t h e  a t t ached  
Species  Code Table prepared according t o  t h e  format of 
'FA0 Species  I d e n t i f i c a t i o n  Sheets  f o r  F ishery  Purposesl1, 
Fishery Area 37, Mediterranean and Black Sea, Volumes I 
and 11, published by t h e  Food and Agr icul ture  Organizat ion 
of  t h e  United Nations, 1973. I f  a s p e c i e s  i s  n o t  included 
i n  t h e  t a b l e ,  c o n t a c t  FA0 (GFCM) f o r  f u r t h e r  i n s t r u c t i o n s .  

Enter  t h e  d a t e  on which the sample was c o l l e c t e d ,  e.g. 1 
J u l y  1977 as 01 07 77 o r  1 2  November 1978 a s  12  11 78. 

Enter  t h e  pos i t i on  where t h e  sample was c o l l e c t e d ,  us ing  
ze ros  ( 0 )  as  appropr i a t e  ( i . e .  Long 49O 1' should be 
en te red  a s  049 01). If l a t i t u d e  and long i tude  cannot  be  
r epor t ed ,  e n t e r  i n s t e a d  t h e  exac t  names o f  l o c a t i o n  o f  t h e  
sampling a r e a  under t h e  column "C~mment s~~  and i n d i c a t e  t h e  
a r e a  on a map. (See a l s o  item 7.2 of  t h e  covering 
l e t t e r ) .  

Use ze ros  (0)  f o r  blank spaces  (e.g 1 2  specimens: 012; 15 
mm: 015, 465 g: 0465). 

Enter  M-Male , F-Female o r  I-Indeterminate . 
Enter  es t imated  o r  average age i n  yea r s  (use  z e r o s  (0 )  f o r  
blank spaces ,  e.g. 1 year: 01; 1 2  years:  12 ) ,  o r  NO if 
no t  determined. 

Enter  t h e  appropr i a t e  code from t h e  Tissue Code Table 
(a t tached 

Enter  t h e  appropr i a t e  two-digit element code from t h e  
Element and Cmpomd Code Table ( a t t ached) .  For elements 
not  l i s t e d  i n  t h e  Table use two l e t t e r  abb rev ia t ion  o f  
element pe r iod ic  system. Use one l i n e  o f  t h e  l o g  form f o r  
each metal  being t e s t e d .  Thus i f  ltnll meta ls  a r e  analysed 
i n  a sample, use "n" l i n e s  o f  t h e  l o g  form f o r  t h a t  sample 
and a s  many pages o f  t h e  log  form a s  necessary.  

SUPPLEMENTAL INFORMATION FORM 

Attach one completed supplemental information form t o  each series o f  l o g  forms. The 
information on t h i s  form w i l l  not  be entered  i n t o  t h e  d i g i t a l  d a t a  base,  but  used i n  
t h e  i n t e r p r e t a t i o n  o f  t h e  da t a .  It should,  t h e r e f o r e ,  be d e s c r i p t i v e  and w r i t t e n  i n  
a manner understandable t o  t hose  s c i e n t i s t s  who may no t  be  s p e c i a l i s t s  i n  t h e  
a n a l y s i s  o f  me ta l s  i n  marine organsisms. 



INSTRUCTIONS FOR THE U T I L I Z A T I O N  OF THE DATA INVENTORY FORM 

Base l ine  S t u d i e s  and Monitoring o f  DDT, PCBs and Other 

Chlor ina ted  Hydrocarbons i n  Marine Organisms (NED 111 ) 

This d a t a  c o l l e c t i o n  and r e p o r t i n g  form has  been designed t o  a l low easy  e n t r y  i n t o  
t h e  d i g i t a l  d a t a  base. The form c o n s i s t s  of two p a r t s ,  a Log Form and a 
Supplemental Information Form. 

The fol lowing s p e c i f i c  i n s t r u c t i o n s  should be followed: 

Country 

Country Code 

Research Centre 

Research Centre Code 

Sample Number 

Spec ies  Code 

Sampling Date 

Sampling Location 

No. o f  Specimens i n  
sample, average l e n g t h ,  
average weight 

LOG FORM 

I n s e r t  name o f  p a r t i c i p a t i n g  country. 

Select t h e  proper  two-digit  count ry  code from t h e  List o f  
P a r t i c i p a t i n g  Count r ies  and Research Cent res  ( a t t ached ) .  

I n s e r t  names o f  r e sea rch  c e n t r e  ( s e e  a t t ached  l i s t )  
conducting t h e  b a s e l i n e  s tudy  and monitoring.  

S e l e c t  t h e  proper  two-digi t  Research Centre Code from t h e  
List of P a r t i c i p a t i n g  Count r ies  and Research Centres  
( a t t ached ) .  

Use numbering sequence according t o  i n v e s t i g a t o r ' s  op t ion  
bu t  f i l l  i n  a l l  blank spaces  with ze ros  ( C ) ,  i .e. sample 
No .l should  be en t e r ed  a s  001. 

S e l e c t  t h e  proper s p e c i e s  code number from t h e  a t t ached  
Spec ies  Code Table prepared according t o  t h e  format o f  
"FA0 Species  I d e n t i f i c a t i o n  Shee t s  for F ishery  Purposes", 
F ishery  Area 37, Mediterranean and Black Sea, Volumes I 
and 11, published by t h e  Food and Agr i cu l tu re  Organizat ion 
of  t h e  United Nations,  1973. I f  a s p e c i e s  is no t  inc luded  
i n  the  Table, c o n t a c t  FA0 (GFCM) f o r  f u r t h e r  i n s t r u c t i o n s .  

Enter  the d a t e  on which t h e  sample was c o l l e c t e d ,  e.g .  1 
duly 1977 as 01 07 77 o r  12 November 1978 a s  12 11 78. 

Enter  t h e  p o s i t i o n  where t h e  sample was c o l l e c t e d ,  us ing  
z e r o s  ( 0 )  as app rop r i a t e  ( i . e .  Long. 4 9 O  1' should be 
en te red  as 049 01).  I f  l a t i t u d e  and long i tude  cannot be  
r epo r t ed ,  e n t e r  i n s t e a d  t h e  exac t  name o f  l o c a t i o n  o f  the 
sampling area under t h e  column "Comments" and i n d i c a t e  t h e  
a r e a  on a map. (See a l s o  item 7.2 of t h e  covering 
l e t t e r ) .  

Use z e r o s  (0)  f o r  blank spaces  (e.g. 12 specimens: 012; 
15  mm: 015; 465 g: 0465). 





Principal Investigator: .............~o...,..~.~.~..,.~~.o.~..~..~~........~.. 

Information Applicable from Sample, Number ........ to Sample, Number *......, 

* o o o o * * * m * * o o , . * * . * o * * * , * * . * * * * * * * * * , 9 m * m o * * * o * * o * * * m m * * * * * * m e * * * * * * o * * * o * ~ . * m  

Intercalibration Results (indicate percentage higher or lower than IAEA. inter- 

Figure IV : SUPPLEMENTAL INFORMATION FORM t o  Log Form f o r  MED I11 



Sex - Enter M-Male, F-Female o r  I-Indeterminate. 

- Enter estimated or average age i n  year (use zeros f o r  
blank spaces, e.g. 1 year 01; 12 years: 12) o r  ND i f  no t  
determined. 

Tissue Anal ysed - Enter the appropriate code from the Tissue Code Table 
(attached). 

E.O.M. (Extractable - Enter the percentage o f  f resh weight extracted, and 
Organic Matter) ind ica te  solvent used. 

Compound Anal ysed - Enter the appropriate three-d ig i t  compotnd code from the 
Element and Compound Code Table (attached). For compounds 
not  l i s t e d  i n  the Table use f i r s t  three l e t t e r s  o r  usual 
abbreviation. Use one l i n e  of  the l o g  form for each 
compound being tested. Thus i f  "n" compounds are analysed 
i n  a sample, use "n" l i n e s  o f  the l o g  form fo r  t ha t  sample 
and as many pages o f  the l o g  form as necessary. 

SUPPLEMENTAL INFORMATION FORM 

Attach one completed supplemental informat ion form t o  each ser ies o f  l o g  forms. The 
informat ion on t h i s  form w i l l  not  be entered i n t o  the d i g i t a l  data base, but ra ther  
used i n  the i n te rp re ta t i on  o f  the data. It should be, therefore, descr ip t ive and 
w r i t t en  i n  the manner understandable t o  those sc i en t i s t s  who may no t  be spec ia l i s t s  
i n  the analysis o f  pest ic ides and other ch lor inated hydrocarbons i n  marine 
organisms. 

INSTRUCTIONS FOR THE UTILIZATION OF THE DATA INVENTORY FORM 

Research on the Ef fects  o f  Pol lu tants  on Marine Organisms 

and Their Populations (MED POL I V )  

This Data Inventory Form has been designed t o  provide, f o r  the d i g i t a l  data base, 
on ly  an inventory o f  the experimental parameters. 

The fo l lowing spec i f i c  i ns t ruc t i ons  should be followed: 

LOG FORM 

Country - Inse r t  name o f  pa r t i c i pa t i ng  country. 

Country Code - Select the proper two-digi t  country code from the L i s t  o f  
Par t i c ipa t ing  Countries and Research Centres (attached). 

Research Centre - I n s e r t  name o f  research centre (see attached l i s t )  
conducting the research on the ef fects .  
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Research Centre Code - 

Experimental Period - 

Species  Tested 

Spec ies  - 

Species  Code - 

S i z e ,  Development - 
Stage ,  Sex, Maturat ion 

Sampling Location - 

P o l l u t a n t  Tested 

Element/Coinpound 
Tested 

S e l e c t  t h e  proper two-dig i t  r e sea rch  c e n t r e  code from t h e  
List of P a r t i c i p a t i n g  Count r ies  and Research Centres  
( a t t ached ) .  

I n d i c a t e  t h e  i n i t i a l  and f i n a l  d a t e  o f  t h e  experimental  
pe r iod ,  i nc lud ing  t ime f o r  acc l ima t ion  o f  t e s t  organisms 
e.g. from 010777 t o  160877. 

I n s e r t  s c i e n t i f i c  name o f  t h e  s p e c i e s  t e s t e d .  This  may be 
abbrevia ted  s i n c e  it is only  used a s  a check a g a i n s t  t h e  
s p e c i e s  code. 

, 
S e l e c t  t h e  proper s p e c i e s  code from t h e  a t t a c h e d  Species 
Code Table prepared according t o  t h e  format o f  "FA0 
Spec ie s  I d e n t i f i c a t i o n  Shee ts  f o r  F ishery  Purposes", 
F ishery  Area 37, Mediterranean and Black Sea, Volumes I 
and 11, published by t h e  Food and Agr i cu l tu re  Organizat ion 
of t h e  U.N., 1973. I f  a s p e c i e s  is n o t  inc luded  i n  t h e  
Table, c o n t a c t  t h e  FA0 (GFCM) f o r  f u r t h e r  i n s t r u c t i o n s .  

Give t o t a l  l eng th  i n  mm,  and f r e s h  weight i n  grams 
(without  decimals) .  Enter  ze ros  ( 0 )  i n  blank spaces .  I f  
s e v e r a l  s t a g e s  o f  development, s e x  and matura t ion  have 
been t e s t e d  make a mark f o r  a l l  i n  t h e  same l i n e .  

En te r  the p o s i t i o n  where t h e  organisms were c o l l e c t e d  
( i . e .  49" 1' en te red  as 4901). In t h e  last  column N, 
and W o r  E r e s p e c t i v e l y  should always be i nd i ca t ed .  If 
l a t i t u d e  and long i tude  cannot  be r epo r t ed ,  e n t e r  i n s t e a d  
t h e  e x a c t  name o f  l o c a t i o n  o f  t h e  sampling a r ea  and 
i n d i c a t e  t h e  a r e a  on a map. 

Enter  t h e  app rop r i a t e  t w o  o r  t h r e e - d i g i t  code from t h e  
Element and Compomd Table ( a t t ached ) .  For  element no t  
l i s t e d  i n  t h e  Table use two- l e t t e r  abb rev ia t i on  o f  element 
p e r i o d i c  system. For compounds n o t  l i s t e d  use t h e  usua l  
t h r e e - l e t t e r  abb rev ia t i on  ( a s  "PCB" o r  t h e  f i r s t  
t h r e e - l e t t e r s  o f  t h e  most common name ( a s  "ALD" f o r  
Aldr in) .  Use one l i n e  o f  t h e  d a t a  inventory  form f o r  each 
metal  o r  compound being t e s t e d .  Thus i f  "nw meta ls  o r  
compounds a r e  t e s t e d  i n  an experiment ,  use "nw l i n e s  o f  
t h e  form fo r  t h a t  experiment and as many pages o f  t h e  d a t a  
inventory  form a s  necessary.  

Solvent/Vehicle  for Appl ica t ion  

Solvent/Vehicle  f o r  - Usually a p o l l u t a n t  is d i s so lved  i n  an o rgan ic  s o l v e n t ,  o r  
Appl ica t ion  i t  is app l i ca t ed  with t h e  food. Ind i ca t e  t h e  name o f  t h e  

s o l v e n t  i n  t h e  former ca se  o r  "Food" i n  t h e  l a t t e r .  



Test Condit ions 

Ranges - Give t h e  range o f  tempera ture  i n  f u l l  degrees  and s a l i n i t y  
i n  f u l l  For oxygen, space  is provided f o r  one 
decimal; f o r  pH f o r  two decimals. 

S t a t i c  and Continued - Give t h e  volume o f  t h e  con ta ine r  where t h e  t e s t  animals  
Flow Dosage a r e  exposed, and t h e  water exchange r a t e .  Enter  ze ros  ( 0 )  

f o r  blank spaces .  

Effects 

- Mark t h e  a p p r o p r i a t e  box h e r e  any q u a n t i f i a b l e  o r  
non-quant i f iab le  obse rva t ions  have been made, which w i l l  
l a t e r  be mentioned i n  t h e  r e p o r t  o f  r e s u l t s .  

F i e ld  Comparison - I n d i c a t e  with e c r o s s  i f  any i n  s i t u  comparison versus  
l abo ra to ry  t e s t  were done. 

INSTRUCTIONS FOR THE UTILIZATION OF THE DATA INVENTORY FORM 

Research on t h e  E f f e c t s  o f  P o l l u t a n t s  on Marine Communities 

and Ecosystems (MED V).  

This  Data Inventory Form has  been designed t o  provide,  f o r  t h e  d i g i t a l  d a t a  base ,  
on ly  an inven to ry  o f  t h e  most important  parameters  r e g i s t e r e d  dur ing  t h e  s tudy  o f  an 
ecosystem. 

The fo l lowing  s p e c i f i c  i n s t r u c t i o n s  should be followed: 

LOG FORM 

Country - I n s e r t  name o f  p a r t i c i p a t i n g  country.  

Country Code - S e l e c t  t h e  proper  two-digit  coun t ry  code from t h e  List o f  
P a r t i c i p a t i n g  Count r ies  and Research Cent res  ( a t t ached ) .  

Research Centre - I n s e r t  name o f  r e sea rch  c e n t r e  (see a t t a c h e d  l i s t )  
conducting t h e  e f f e c t s  s t u d i e s .  

Research Centre Code - S e l e c t  t h e  proper  t w - d i g i t  Research Centre Code from t h e  
L i s t  of P a r t i c i p a t i n g  Count r ies  and Research Cent res  
( a t t ached ) .  

Period o f  Study - Ente r  t h e  period o f  t h e  s tudy  (day, month, yea r )  e.g. from 
1 J u l y  1977 t o  30 June 1978 should read - from 0 1  07 77 t o  
30 06 78. 

Frequency o f  - Dai ly ,  weekly, monthly, yea r ly  e t c .  
Observat ions 
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P r o f i l e  No. and 
S t a t i o n  No. Codes 

Area - 
Name 

La t i t ude  and 
Longitude 

Surface  

- Give p r o f i l e s  o r  s t a t i o n s  numbers codes. 

- I n s e r t  geographic name. 

- For g r e a t e r  a r e a s  g i v e  4 geographical  p o s i t i o n s  i n d i c a t i n g  
l a t i t u d e s  and long i tudes  and use z e r o s  ( 0 )  a s  app rop r i a t e .  

- Enter  t h e  s u r f a c e  o f  t h e  a r e a  under s tudy  i n  square  
ki lometers .  

- Check a l l  o t h e r  boxes a s  app rop r i a t e .  

Spec ies  

- Check t h e  app rop r i a t e  boxes. 

S t r u c t u r e  and Dynamics 

Ca tego r i e s  and - Check t h e  app rop r i a t e  boxes. 
Analyses 

P o l l u t a n t s  

Categor ies  - Check t h e  app rop r i a t e  box(es) .  

Codes - Enter  t h e  app rop r i a t e  two d i g i t  code f o r  element ,  and 
t h r e e - d i g i t  code f o r  compounds such a s  c h l o r i n a t e d  hydro- 
carbons,  petroleum hydrocarbons etc. from the a t t ached  
Element and Compound Code Table. For elements  no t  l i s t e d  
t h e r e i n  use two l e t t e r s  abb rev ia t i on  o f  element  p e r i o d i c  
systems and f o r  compound i n s e r t  f i r s t  t h r e e  l e t t e r s  o r  
usua l  abbrevia t ion .  



Appendix I V  

PROPOSAL FOR THE MUSSEL WATCH EXPERIMENT I N  THE MEDITERRANEAN 

The proposal  f o r  c a r r y i n g  out  a "mussel watch" experiment i n  the  Mediterranean i n  
the  framework of MED POL I 1  and I11 was discussed and agreed a t  t h e  Mid-term Expert 
Consu l ta t ion  on the  j o i n t  FAO(GFCM)/UNEP Co-ordinated p r o j e c t s  MED POL 1 1 - V  
(Dubrovnik, 2-13 May 1977). The t e x t  herebelow i s  an e x t r a c t  from document 
FIR:PM/77/11 presented t o  the  above mentioned consu l ta t ion .  

1. I n t r o d u c t i o n  

B iva lves  have been recognized as good i n d i c a t o r s  o f  c e r t a i n  types o f  po l l u tan ts .  It 
was suggested t h a t  they  be used f o r  comparative s tud ies  on t h e  l e v e l  o f  marine 
p o l l u t i o n .  

As UNEP might consider us ing the  proposed "mussel watch" programme on a g l o b a l  
scale, i t  seems t o  be appropr ia te  t o  t e s t  i t s  a p p l i c a b i l i t y  f i r s t  on a  r e g i o n a l  
l e v e l .  The Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and Research Programme 
(MED POL) appears t o  be an i d e a l  framework f o r  t e s t i n g  the  "mussel watch" f o r  t he  
f o l l o w i n g  reasons: 

- e x i s t i n g  i n s t i t u t i o n a l  i n f r a s t r u c t u r e  organized through the  FAO(GFCM)/UNEP MED 
POL I1 and MED POL I11 p i l o t  p ro jec ts ;  

- w e l l  organized i n t e r c a l i b r a t i o n  exerc ise cover ing the  p a r t i c i p a n t s  i n  MED POL I1  
and MED POL I11 p i l o t  p ro jec ts .  

Therefore it i s  recommended tha t .  as p a r t  o f  MED POL I1  and MED POL 111, t h e  "mussel 
watch" be t r i e d  out  du r ing  t h e  second phase o f  these p i l o t  p r o j e c t s  b y  a  se lec ted 
number o f  p a r t i c i p a n t s .  

2. Se lec t i on  o f  orqanism 

The Mediterranean mussel ( b t i l u s  g a l l o p r o v i n c i a l i s ) ,  t he  organism used i n  MED POL 
I1 and MED POL 111, i s  proposed as the  organism i n  which t h e  l e v e l  o f  p o l l u t a n t ( s )  
should be studied. 

3. Se lec t ion  o f  p o l l u t a n t s  

Mercury ( inorgan ic  and o r g a n i c a l l y  bound) and DOT (poss ib ly  w i t h  i t s  de r i va t i ves )  
are proposed as p o l l u t a n t s  t o  be monitored. 



4. Origin o f  t h e  test organisms and t h e i r  exposure t o  p o l l u t a n t s  

A l l  test organisms should come from a s imple ,  r e l a t i v e l y  well-defined s tock  from an 
a r e a  where t h e  concen t r a t i on  l e v e l  o f  t h e  p o l l u t a n t s  t o  be s t u d i e d  is no t  t o o  high. 
They would be d i s t r i b u t e d  t o  t h e  i n s t i t u t i o n s  p a r t i c i p a t i n g  i n  t h e  e x e r c i s e  and 
exposed t o  t h e  "natural1'  environment, p r e f e r a b l y  t h e  sites s e l e c t e d  by t h e  
p a r t i c i p a n t s  i n  MED POL I1 and MED POL I11 f o r  sampling o f  mussels.  

5. Samplinq frequency 

Twice a  year  samples o f  t h e s e  exposed organisms (an  adequate number t o  s a t i s f y  
s t a t i s t i c a l  cons ide ra t i ons )  would be c o l l e c t e d  and d ispa tched  t o  p re fe rab ly  one 
l a b o r a t o r y  where t h e  a n a l y t i c a l  work could be done. 

Samplinq and a n a l y t i c a l  p rocedures  

Sampling and a n a l y t i c a l  procedures should be i d e n t i c a l  with t h o s e  used by t h e  
p a r t i c i p a n t s  i n  MED POL I1 and MED POL 111. 

7. Conclusions 

By ag ree ing  t o  execute  t h e  Mediterranean r eg iona l  "mussel watch" programme as p a r t  
o f  t h e i r  a c t i v i t i e s  r e l e v a n t  t o  ME0 POL I1  and MED POL 111, t h e  p a r t i c i p a t i n g  
r e sea rch  c e n t r e s  would: 

- c o n t r i b u t e  t o  t h e  t e s t i n g  o f  t h e  v a l i d i t y  o f  "mussel watch" f o r  g l o b a l  ocean 
p o l l u t i o n  s t u d i e s ;  

- add t o  t h e i r  p r e sen t  a c t i v i t i e s  a  component which would enable  them t o  compare 
t h e  l e v e l s  o f  s e l e c t e d  p o l l u t a n t s  i n  "indigenous" organisms i n  t h e i r  r eg ion  
be fo re  and a f t e r  t hey  have been exposed t o  va r ious  l o c a l  cond i t i ons .  



ANNEX I11 

OPERATIONAL DOCUMENT 

FOR THE JOINT IOC/UNEP PILOT PROJECT ON 

PROBLEMS OF COASTAL TRANSPORT OF POLLUTANTS (MED POL V I )  

This operat iona l  document was produced by B j o i n t  IOC/WMO/UNEP Expert Consultat ion 
which took place i n  Msida, a t  the Univers i ty  o f  Malta, from 8 - 13 September 1975. 
The Consultat ion was attended by experts from 12  Mediterranean Countries. The t e x t  
o f  the operat ional  document is i d e n t i c a l  t o  t h a t  issued as p a r t  o f  the r epo r t  o f  the 
consul tat ion.  
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1. GENERAL INTRODUCTION 

Under t h e  j o i n t  ausp i ces  o f  t h e  Intergovernmental  Oceanographic Commission (IOC), 
t h e  General F i s h e r i e s  Council f o r  t h e  Mediterranean (GFCM of  FAO) and t h e  
I n t e r n a t i o n a l  Commission f o r  t h e  S c i e n t i f i c  Explora t ion  o f  the Mediterranean 
( ICSEM 1, t h e  United Nations Environment Programme (UNEP) supported an I n t e r n a t i o n a l  
Workshop on Marine P o l l u t i o n  i n  t h e  Mediterranean (Monaco, 9-17 September 1974). 
The Workshop de f ined  t h e  p o l l u t i o n  o f  c o a s t a l  waters  as t h e  main problem i n  t h e  
Mediterranean and a t t r i b u t e d  i t  t o  t h e  gene ra l  lack o f  adequate systems f o r  t h e  
t rea tment  and d i s p o s a l  o f  domestic and i n d u s t r i a l  waste, t o  t h e  i npu t  o f  petroleum 
hydrocarbons and organochlor ines ,  and t o  t h e  presence o f  pathogenic micro-organisms. 
The Workshop reviewed t h e  a v a i l a b l e  informat ion  on c u r r e n t  r e g i o n a l  programmes a s  
well as on t h e  r e sea rch  and monitoring f a c i l i t i e s  i n  t h e  Mediterranean and o u t l i n e d  
s e v e r a l  p o l l u t i o n  monitoring and r e sea rch  p i l o t  p r o j e c t s  f o r  t h e  Mediterranean. 

A t  t h e  UNEP Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean, which 
was held  i n  Barcelona from 28 January t o  4 February 1975 seven p i l o t  p r o j e c t s  
o u t l i n e d  by t h e  Monaco Workshop were endorsed a s  p a r t s  o f  a Co-ordinated 
Mediterranean P o l l u t i o n  Monitoring and Research Programme whose e a r l y  implementation 
was recommended i n  t h e  frame o f  t h e  adopted Mediterranean Action Plan. 

A j o i n t  IOC/WMO/UNEP c o n s u l t a t i o n  was h e l d  i n  Malta (8-13 September 1975) t o  
implement two of t h e  endorsed p i l o t  p r o j e c t s :  

- Base l ine  S t u d i e s  and Monitoring o f  O i l  and Petroleum Hydrocarbons i n  Marine 
Waters (MED POL I )  and 

- Problems o f  Coas ta l  Transport  o f  P o l l u t a n t s  (MED POL VI) 

Exper t s  o f  t h e  c o u n t r i e s  border ing  t h e  Mediterranean proper and s e v e r a l  e x p e r t s  
o u t s i d e  t h e  r eg ion  were i n v i t e d  i n  o rde r  t o  d i s c u s s  t h e  two p i l o t  p r o j e c t s  and 
prepare  its o p e r a t i o n a l  document which w i l l  s e r v e  a s  t h e  frame f o r  t h e  co-operat ion 
o f  t h e  Mediterranean r e s e a r c h  c e n t r e s  i n  t h e  two p i l o t  p r o j e c t s .  The c o n s u l t a t i o n  
was convened a s  p a r t  of t h e  Mediterranean Action Plan adopted by t h e  UNEP 
Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean. 

2. OBJECTIVES OF THE PILOT PROJECT 

The main o b j e c t i v e  o f  t h i s  p i l o t  p r o j e c t  w i l l  be t h e  i n v e s t i g a t i o n  o f  water  
c i r c u l a t i o n  i n  c o a s t a l  a r e a s  and exchange of  water between t h e  c o a s t a l  and o f f sho re  
r eg ions ,  i n  order  t o  provide  t h e  necessary  informat ion  on t h e  phys i ca l  processes  
c o n t r i b u t i n g  t o  t h e  t r a n s p o r t  of  p o l l u t a n t s  i n  t h e  Mediterranean Sea. 



3. OUTLINE OF THE PILOT PROJECT 

P o l l u t a n t s ,  e i t h e r  i n  a d isso lved  o r  i n  a p a r t i c u l a t e  s t a t e ,  a r e  d ischarged  i n t o  t h e  
s e a  by t h e  fol lowing rou te s :  

- through r i v e r  d i scharge ;  

- through d i r e c t  t e r r e s t r i a l  run-off (e.g. urban o r  i n d u s t r i a l  was tes ) ;  

- by dumping o r  d i s cha rge  from s h i p s ;  

- from t h e  atmosphere. 

They a r e  d i s t r i b u t e d  i n  t h e  sea under t h e  i n f luence  o f  hydrodynamic cond i t i ons  
e x i s t i n g  near  each  source  and i n  surrounding a r e a s  and i n  p a r t i c u l a r  by two main 
phys i ca l  processes  : 

- hor i zon ta l  advec t ion;  and 

- t u r b u l e n t  mixing. 

Therefore,  i n  order  t o  understand a c t u a l  d i s t r i b u t i o n  and t o  p r e d i c t  t h e  
e f f e c t  o f  p o t e n t i a l  sou rces  a sound knowledge o f  t h e  water 
c i r c u l a t i o n  and eddy d i f f u s i o n  the  gross f e a t u r e s  o f  t h e  gene ra l  
c u r r e n t  system i n  t h e  well-known, t h e  p i l o t  p r o j e c t  
w i l l  be d i r e c t e d  t o  t h e  i n  c o a s t a l  a r e a s  and 
exchange o f  water e s p e c i a l l y  i n  t hose  
a r e a s  where p re sen t  importance, a s  f o r  
example a t  r i v e r  

Such i n v e s t i g a t i o n s  should be made u r ing  a l l  seasons  and e s p e c i a l l y  under t hose  
meteoro logica l  cond i t i ons  t h a t  a e c h a r a c t e r i s t i c  o f  t h e  a r e a ,  without  neg lec t ing  
smal l - sca le  f l u c t u a t i o n s .  

4. PROGRAMME OF WORK 

4.1 Areas o f  I n v e s t i g a t i o n  

The p i l o t  project should commence with s t u d i e s  i n  a r e a s  s e l e c t e d  by t h e  
p a r t i c i p a t i n g  i n s t i t u t i o n s .  I t  should be noted,  however, t h a t  n o t  on ly  a r e a s  
a l r e a d y  p o l l u t e d  should be s t u d i e d  but a l s o  t hose  still f r e e  from po l lu t i on .  
Se l ec t ed  a r e a s  might be  l oca t ed  near  l a r g e  c i t i e s  o r  important  r i v e r s  such as :  

Areas o f  Inves t iga t ion  

The Mediterranean c o a s t s  o f  
Maghreb, i nc lud ing  t h e  S t r a i t  
o f  G i b r a l t a r  

C i t i e s  Rivers  - 
Oran 
Alg i e r s  
Tunis 



Areas o f  Invest iaa t ion 
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C i t i e s  

The eas te rn  Mediterranean coas t  

The coas t s  and i s l a n d s  of  Greece 

The western coas t s  o f  Turkey 

The northern Adria t ic  

The Tyrrhenian and Ligurian Sea f 

The south coas t  o f  France 

The e a s t  coas t  o f  Spain 

Tr ipo l i  
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Port-Said 
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R i  jeka 
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Palermo 
Naples 
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Livorno 
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Malaga 

Rivers - 

Nile 

(Dardanelles 

Po 

Tiber 

Rhone 

Ebro 

Basic Parameters 

Noting the  inf luence t h a t  coas ta l  and bottom morphology, as well as  regional  and 
l o c a l  wind f i e l d s  ac t ing  on the  sea  surface ,  has  on c o a s t a l  c i r c u l a t i o n ,  t h e  bas ic  
parameters t o  be s tudied are: 

- currents ;  

- s a l i n i t y  and temperature; 

- surface  wind; 

- bathymetry (sea  depth). 

Also, c o l l e c t i o n  o f  e x i s t i n g  data  or d i r e c t  measurements of main r i v e r  discharges a t  
regular intervals should be used. 



4.3 Complementary Data 

- - meteorological da ta ;  

- transparency and t u r b i d i t y ;  

- sea  l e v e l .  

Chemical, b io log ica l ,  and geologica l  s t u d i e s  may a l s o  be used t o  supplement t h e  
bas ic  data .  

4.4 Observation and Methodology 

I t  is noted t h a t  many l a b o r a t o r i e s ,  e s p e c i a l l y  those  i n  developing coun t r i e s ,  may 
not ,  a t  present ,  be well equipped t o  make these  measurements. The most convenient 
method should be used by each labora tory  bearing i n  mind t h a t  d i f f e r e n t  methods 
y ie ld  d i f f e r e n t  information and t h a t ,  i n  genera l ,  a higher l e v e l  of  s o p h i s t i c a t i o n  
y i e l d s  b e t t e r  d a t a  (but  a l s o  r e q u i r e s  more t r a i n i n g ) .  

( a )  Cur r en t  measurements 

The following techniques may be used: 

- d r i f t  ca rds  o r  d r i f t e r s ;  

- drogues; 

- t r a c e r s  o r  dyes; 

- cur ren t  meters,  preferably  recording. 

I t  is  suggested t h a t  t h e  methods using d r i f t  ca rds  might be adopted by a l l  
l a b o r a t o r i e s  s o  t h a t  r e s u l t s  may be co-ordinated and compared. 

Since r e s u l t s  obtained with cu r ren t  meters y ie ld  d i f f e r e n t  da ta  from those obtained 
with d r i f t  c a r d s  o r  drogues, both methods should be used a s  f a r  a s  possible.  

(b)  S a l i n i t y  and temperature 

S a l i n i t y  and temperature should be determined by t h e  c l a s s i c  methods o r  by i n  s i t u  
measurements using STD probes. 

Temperature may a l s o  be measured using bathythermographs o r  thermis tor  chains.  

(c)  Surface winds 

On board vesse l s ,  hand o r  recording anemometers can be used. Also t h e  he lp  o f  
c o a s t a l  meteorological  s t a t i o n s  w i l l  o f t e n  be o f  value i n  determining t h i s  
parameter. 

Information on the  genera l  meteorological  s i t u a t i o n  can be obtained through t h e  
meteorological  services .  

( d )  Complementary da ta  

These should be co l l ec ted  depending on l o c a l  condi t ions  and c a p a b i l i t i e s  following 
recognized methods. 



4.5 Oceanouraphic S t a t i o n s  

A network o f  oceanographic s t a t i o n s  should be s e l e c t e d  t o  cover t h e  a r e a  o f  study. 
The number and p o s i t i o n  o f  t h e  s t a t i o n s  should be based on e i t h e r  previous  
exper ience  o r  a pre l iminary  survey. 

4.6 Frequency of  Observat ions 

Observat ions should be c a r r i e d  ou t  dur ing  a l l  seasons  and under d i f f e r e n t  
meteorological  condi t ions .  In dec id ing  on t h e  pe r iods  f o r  observa t ions ,  l o c a l  and 
r eg iona l  cond i t ions  should be considered.  

4.7 Depths o f  Observat ions 

(a) Current  measurements 

These should be conducted a t  l e a s t  i n  t h e  s u r f a c e  mixed l a y e r ,  below t h e  
thermocline,  i f  t h i s  e x i s t s ,  and near  t h e  bottom. 

(b) S a l i n i t y  and temperature 

These should be recorded e i t h e r  a s  a continuous func t ion  o f  depth o r  a t  d i s c r e t e  
depths.  In t h e  l a t t e r  case t h e s e  depths  should inc lude  a t  l e a s t  t h e  s t anda rd  depths  
f o r  d a t a  comparison and handling. 

4.8 Data Co l l ec t ions  and Process ing  

Because o f  the large amount of data t o  be c o l l e c t e d ,  and a l s o  because many 
l a b o r a t o r i e s  and agencies  w i l l  be p a r t i c i p a t i n g ,  t h e r e  must be provis ion  f o r  
process ing ,  s t o r i n g ,  and exchange d a t a  on a l a r g e  s c a l e .  This means i n  p r a c t i c e  
t h a t  d a t a  must be s t o r e d  and handled by computers, and i n  formats  t h a t  a r e  r e a l l y  
handled by both t h e  d a t a  c e n t r e s  and t h e  i n v e s t i g a t o r s  t h a t  are involved. 

For t hese  purposes, p a r t i c i p a t i n g  c o u n t r i e s  are requ i r ed  t o  apply s t r i c t l y  t h e  r u l e s  
l a i d  down by t h e  IOC Working Committee on I n t e r n a t i o n a l  Oceanographic Data Exchange 
(IODE) . 
Compliance with t h e s e  r u l e s  w i l l  o f f e r  t h e  a d d i t i o n a l  advantage o f  making i t  
p o s s i b l e  i n  c e r t a i n  i n s t a n c e s  t o  use t h e  computers o f  some c e n t r e s  t o  ensure  optimum 
process ing  o f  raw data .  The oppor tuni ty  could a l s o  be taken o f  us ing  t h e  c e n t r e s  t o  
t r a i n  personnel  concerned with a p p l i c a t i o n  o f  t h e s e  techniques.  

F i n a l l y ,  cons ide ra t ion  might be given t o  commissioning one o r  more such c e n t r e s  t o  
produce condensed r e p o r t s  which would be use fu l  i n  fol lowing t h e  development of  t h e  
p r o j e c t .  

5. PARTICIPANTS IN THE PILOT PROJECT 

A number o f  Mediterranean r e sea rch  c e n t r e s  have expressed t h e  wish t o  p a r t i c i p a t e  i n  
t h e  p i l o t  p r o j e c t .  These were i d e n t i f i e d  through i n q u i r i e s  by the S e c r e t a r i a t  o f  
IOC and dur ing  a f e a s i b i l i t y  s tudy  on t h e  execut ion  o f  t h e  Co-ordinated 



Mediterranean Monitoring and Research Programme c a r r i e d  out  by two I O C  c o n s u l t a n t s  
on behal f  of  UNEP, and o f f i c i a l l y  des igna ted  by t h e i r  governments t o  p a r t i c i p a t e .  

The p a r t i c i p a t i o n  w i l l  no t  be l i m i t e d  t o  r e sea rch  c e n t r e s  a b l e  t o  d e a l  with a l l  
a s p e c t s  o f  t h e  proposed working programme, but  may a l s o  i nc lude  t h o s e  r e sea rch  
c e n t r e s  which a r e  capable  o f  on ly  l i m i t e d  c o n t r i b u t i o n  i n i t i a l l y ,  w h i l s t  under 
development. Research c e n t r e  may j o i n  t h e  p r o j e c t  a t  any time they  wish. However, 
t h e i r  p a r t i c i p a t i o n ,  a s  we 1 1 a s  t h e  programmes they  a r e  proposing a s  t h e i r  
c o n t r i b u t i o n ,  w i l l  have t o  be c l e a r e d  by t h e i r  app rop r i a t e  n a t i o n a l  a u t h o r i t i e s .  

6. REQUIREMENTS FOR INSTRUMENTS AND MAINTENANCE SERVICES 

To improve t h e  f a c i l i t i e s  o f  t h e  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  va r ious  a d d i t i o n a l  
i n s t rumen t s  w i l l  be  provided through t h e  p i l o t  p r o j e c t .  

~ k i n t e n a n c e  and advisory  s e r v i c e s  w i l l  be organized through t h e  p i l o t  p r o j e c t  f o r  
t h e  more complex in s t rumen t s  used i n  t h e  p r o j e c t .  The s e l e c t i o n  o f  t h e  i n s t rumen t s  
f o r  t h e  p i l o t  p r o j e c t  w i l l  be based on t h e i r  performances and t h e  maintenance 
s e r v i c e  which could be organized f o r  t h e i r  smooth ope ra t ion .  

The s e l e c t i o n  o f  t h e  r e c i p i e n t  c e n t r e s  w i l l  be based on an assessment o f  t h e  most 
a c u t e  needs f o r  such f a c i l i t i e s ,  and t h e  assurance  o f  t h e  r e c i p i e n t s  t o  provide  
adequate i n f r a s t r u c t u r e  f o r  t h e i r  i n s t a l l a t i o n ,  r o u t i n e  maintenance, c a l i b r a t i o n  and 
ope ra t ion  i n  accordance with t h e  needs o f  t h e  programme. 

7. INTERCALIBRATION OF INSTRUMENTS 

I n t e r c a l i b r a t i o n  o f  i n s t rumen t s  w i l l  no t  i n  gene ra l  be necessary  but  may be  
d e s i r a b l e  i n  c e r t a i n  c a s e s  (e.g. when f i e l d  work is c a r r i e d  out  i n  neighbouring 
c o a s t a l  a r e a s  by d i f f e r e n t  i n s t i t u t i o n s ) .  

8. TRAINING NEEDS AND TECHNICAL ASSISTANCE 

The l a c k  of  adequate ly  t r a i n e d  s c i e n t i s t s  t o  perform t h e  s o p h i s t i c a t e d  techniques  
s e r i o u s l y  h i n d e r s  t h e  f u l l  p a r t i c i p a t i o n  o f  a l l  n a t i o n a l  r e s e a r c h  c e n t r e s  which 
expressed t h e  wish t o  become p a r t  o f  t h e  p r o j e c t  p a r t i c i p a t i n g  i n  t h e  execut ion  o f  
t h e  programme. Therefore,  fe l lowships  f o r  i n - se rv i ce  t r a i n i n g  o f  up t o  s i x  months 
each w i l l  be awarded with p r i o r i t y  t o  t h o s e  r e sea rch  c e n t r e s  from developing 
c o u n t r i e s  whose f u l l  p a r t i c i p a t i o n  i n  t h e  p i l o t  p r o j e c t s  depends on t h e i r  acqu i r ing  
adequate ly  t r a i n e d  s c i e n t i s t s .  The fe l lowships  w i l l  be a v a i l a b l e  a t  t h e  very 
beginning of  t h e  programme. 

The t r a i n i n g ,  i nc lud ing  on-board t r a i n i n g ,  w i l l  b e  executed i n  Mediterranean 
r e sea rch  c e n t r e s ,  having adequate f a c i l i t i e s  and exper ience  i n  such a c t i v i t y .  

Tra inees  w i l l  be s e l e c t e d  from n a t i o n a l  r e sea rch  c e n t r e s  which provide an assurance  
t h a t  t h e  t r a i n e e  w i l l  cont inue  t o  work on t h e  programme upon r e t u r n  t o  h i s  home 
c e n t r e .  The t r a i n i n g  c e n t r e s  w i l l  be expected t o  maintain c o n t a c t  with t r a i n e e s  who 
have r e tu rned  t o  t h e i r  home l a b o r a t o r i e s .  



ANNEX I V  

OPERATIONAL DOCUMENT 

FOR THE JOINT WHO/UNEP PILOT PROJECT ON 
\ 

COASTAL WATER QUALITY CONTROL (MED POL V I I )  

T h i s  operational  document was produced by a j o i n t  WHO/UNEP Expert Consultation which 
took place  i n  Geneva, a t  the WHO Headquarters, from 15 t o  19  December 1975. The 
Consultation was attended by 35 par t i c ipant s  from 15 Mediterranean Countries. The 
t e x t  o f  the operational  document i s  i d e n t i c a l  t o  tha t  i s sued  a s  part o f  the  report 
o f  the  consul tat ion .  
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Appendix I 1 1  

DATA COLLECTION FORMS FOR MED POL VI 

The data collection forms recommended t o  be used by the laboratories part ic ipat ing 
i n  MED POL V I  are attached as figures I, 11, 111, and IV. 



c ipa t ing  research c e n t r e s  be requested t o  complete and submit t o  IOC 
ROSCOP 

- The par t i c ipa t ing  research cen tre s  submit t o  IOC analyzed data and conclus ions;  
a l l  par t i c ipa t ing  research cen tre s  should use the  procedures for  exchange o f  data 
adopted by IODE. 

- IOC convene a panel of s c i e n t i s t s  t o  recommend . assessment procedures and t h e  
format i n  which analyzed data should be submitted t o  IOC. 

I/ Report on Observations/Samples Col lected  by Oceanographic Programmes. - 



Appendix I1 

RECOMMENDATIONS OF THE IOC/UNEP MID-TERM REVIEW MEETING ON MED POL-VI  

(Barcelona, 23-27 May 1977) 

The meeting recommends t h a t :  

- A t a s k  team be convened by I O C  t o  cons ide r  problems r e l a t e d  t o  t h e  measurement o f  
c u r r e n t s  and t o  prepare  a  manual of  methodology f o r  c u r r e n t  measurements. 

- For t h e  b e n e f i t  o f  p a r t i c i p a n t s  i n  t h e  WHO/UNEP p i l o t  p r o j e c t  on Coas ta l  Water 
Q u a l i t y  Control  (MED POL V I I )  one s c i e n t i s t  each from MED POL-VI  and MED P O L - V I I  
r e d r a f t  t h e  s e c t i o n s  r e l a t e d  t o  oceanographic obse rva t ions  i n  document 
IOC/WMO/UNEP-MED/MRM/25. 

- S p e c i f i c  i n t e r n a t i o n a l  agreements t o  be made t o  enable  s c i e n t i f i c  c r u i s e s  t o  
i n c l u d e  n a t i o n a l  waters  whenever app rop r i a t e .  

- The complete s e t  o f  the CIM ( IOC/ICSEM/GFCM) series o f  c h a r t s  (bathymetry, 
g r a v i t y  and magnetics)  of t h e  Mediterranean on s c a l e  1 : 7 5 . 0 0 0  should be made 
a v a i l a b l e  by I O C  t o  t h e  r e sea rch  c e n t r e s  p a r t i c i p a t i n g  i n  MED POL-V I .  

- Centres  having d e t a i l e d  hydrographic c h a r t s  o f  t h e  c o n t i n e n t a l  s h e l f  should make 
them a v a i l a b l e  t o  i n t e r e s t e d  p a r t i c i p a n t s .  

- I n  w r i t i n g  p rog re s s  r e p o r t s ,  a uniform format be followed and t h a t  I O C  provide  
each r e sea rch  c e n t r e  with an o u t l i n e  o f  t h i s  format. 

- Research c e n t r e s  p a r t i c i p a t e  i n  t h e  proposed r eg iona l  c r u i s e  i n  t h e  Mediterranean 
dur ing  1978 and t h a t  t h e  parameters  t o  be monitored inc lude  b a s i c  hydrographic 
parameters  and meteoro logica l  observa t ions .  

- The DRIFTEX experiment be expanded provided t h a t  t h e  s c i e n t i f i c  r e s u l t s  from t h e  
i n i t i a l  experiment i n  t h e  Ligurian Seas a s  well a s  those from Egypt and 
Yugoslavia be  processed and i n t e r p r e t e d  with f i n a n c i a l  suppor t  o f  IOC. 

- The e l e c t r o n i c s  engineer  be suppl ied  with a l l  necessary  spa re  parts i nc lud ing  
those  f o r  t h e  Sovie t  sa l inometers .  

- I O C  keep t h e  r e sea rch  c e n t r e s  informed about r e sea rch  c a r r i e d  ou t  i n  o t h e r  
c e n t r e s  p a r t i c i p a t i n g  i n  MED POL-V I .  

- An i n t e r d i s c i p l i n a r y  t a s k  team be formed t o  a c c e l e r a t e  modell ing i n  t h e  
Mediterranean. 
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Appendix I 

RECOMMENDATION5 OF THE EXPERT CONSULTATION RELEVANT TO 

THE JOINT IOC/UNEP PILOT PROJECT MED POL-VI 

(Msida, Malta, 8 - 13 September 1975) 

The Consultation considered t h e  o u t l i n e  f o r  a plan of  operation f o r  a co-ordinated 
study of c o a s t a l  c i r c u l a t i o n  i n  t h e  Mediterranean with spec ia l  reference t o  marine 
po l lu t ion  prepared by t h e  IOC S e c r e t a r i a t  (IOC/MPPP/6). In d iscuss ing the  scope o f  
t h e  p ro jec t  some p a r t i c i p a n t s  f e l t  t h a t  t h e  p ro jec t  should cover both dynamic 
aspec t s  of c o a s t a l  water masses and s t u d i e s  on the  t r anspor t  and d i s t r i b u t i o n  of the  
p r inc ipa l  po l lu tan t s  along the coas t  by t h e  sea ,  p r i n c i p a l l y  near t h e  main sources 
of  po l lu tan t  in jec t ion .  

I t  was suggested t h a t ,  s i n c e  the  planned j o i n t  a c t i v i t y  of  UNEP, Economic Commission 
f o r  Europe (ECE ) , United Nations Indus t r i a l  Development Organization (UNIDO ) and WHO 
t q z e p a r e  an inventory o f  po l lu tan t s  enter ing the  Mediterranean from land-based 
sources was already underway, co-ordination with t h i s  p i l o t  p ro jec t  (MED POL X )  
would be useful  a t  a l a t e r  s tage .  

I t  was agreed t h a t  it would be important t o  prepare guidel ines  f o r  sampling 
methodology t o  permit comparison of r e s u l t s  and t o  f a c i l i t a t e  broad pa r t i c ipa t ion .  
The choice o f  techniques and methodology would be such as t o  s a t i s f y  t h e  minimum 
requirements i n  s e n s i t i v i t y  and accuracy. In the  same regard,  considera t ion would 
be given t o  ensuring s impl ic i ty  i n  opera t ional  procedures and maintenance o f  
instruments. 



Figure showing the proposed programme timing for t h e  implementation o f  
E D  POL V I  (1976 - 1978) 
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9. CO-ORDINATING A C T I V I T I E S  

Co-ordination o f  t h e  work performed by t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s  on t h e  b a s i s  
o f  t h i s  Opera t iona l  Document w i l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  I O C  and UNEP. This  
may inc lude  : 

- correspondence with t h e  n a t i o n a l  a u t h o r i t i e s  and t h e  p a r t i c i p a t i n g  r e sea rch  
c e n t r e s  ; 

- co-ordinat ion of f i e l d  work i n  neighbouring c o a s t a l  a r e a s  o r  reg ions ;  

- co-ordinat ion o f  l a rge - sca l e  d r i f t  c a r d  experiments  and t h e i r  eva lua t ion ;  

- i s suance  t o  p a r t i c i p a n t s  o f  r e g u l a r  Newsle t te rs  g iv ing  t h e  progress  o f  f i e l d  
exper ience ,  and gene ra l  r e s u l t s  o f  t h e  p a r t i c i p a t i n g  i n s t i t u t i o n s ;  

- a c o n t a c t  group meeting i n  each year  o f  t h e  p r o j e c t ;  

- organ iza t ion  o f  d a t a  r e p o r t i n g ,  eva lua t ion  and d isseminat ion;  

- organ iza t ion  o f  t h e  t r a i n i n g  programme; 

- organ iza t ion  o f  t h e  d e l i v e r y  o f  equipment; 

- organ iza t ion  o f  a s s i s t a n c e  with maintenance; 

- cons t an t  review o f  p a r t i c i p a t i n g  r e sea rch  c e n t r e s  and e f f o r t s  t o  en l a rge  t h e  
network of  p a r t i c i p a n t s ;  

- c o n t a c t s  with s i m i l a r  p r o j e c t s ;  

- co-ordinat ion o f  t h e  v i s i t s  o f  e x p e r t s ;  

- any o t h e r  a c t i v i t y  r e l e v a n t  t o  t h e  execut ion  o f  t h e  programme. 

The a c t i v i t i e s  envisaged a s  c o n t r i b u t i n g  t o  t h i s  p i l o t  p r o j e c t  w i l l  be co-ordinated 
with t h e  a c t i v i t i e s  o f  o t h e r  p i l o t  p r o j e c t s  i n  t h e  frame o f  t h e  Co-ordinated 
Mediterranean Po l lu t i on  Monitoring and Research Programme endorsed by t h e  Barcelona 
Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean. 

10. REPORTS 

P a r t i c i p a t i n g  r e sea rch  c e n t r e s  w i l l  be asked t o  submit p rog re s s  r e p o r t s  t o  IOC i n  
November 1977 and June 1978. F i n a l  r e p o r t s  w i l l  be requi red  i n  October 1978. 

11. PROGRAMME TIMING 

Since  t h e r e  i s  l i k e l y  t o  be a  v a r i e t y  of n a t i o n a l  c o n t r i b u t i o n s  and some c o u n t r i e s  
w i l l  be unable t o  i n i t i a t e  a c t i o n  on t h e  scheduled d a t e ,  i t  is no t  p o s s i b l e  t o  
provide a p r e c i s e  gene ra l  t irne-table. As a rough guide ,  a  t e n t a t i v e  t ime- tab le  is 
proposed i n  t h e  a t t ached  f igu re .  



FOKM 1 ( f i g .  I): A .  REFERENCE POINT(S) M O N I T O R I N G  AND GENERAL DATA ^ 
Page 1 

1. General  i d e n t i f i c a t i o n s  

1.1 Country: Wr i te  down t h e  i d e n t i f i c a t i o n c o d e  o f  t h e  c o u n t r y  ( a s s i g n e d  by 
WHO/UNEP; list a t t a c h e d ) .  

1.2 I n s t i t u t e :  Write down t h e  i d e n t i f i c a t i o n  code o f  t h e  i n s t i t u t e  ( a s s i g n e d  
by WHO/UNEP; list a t t a c h ) .  

1.3 Area: Wr i te  down t h e  a v e r a g e  l o n g i t u d e  and l a t i t u d e  o f  t h e  a r e a .  

1.4 Date: Time ( h o u r ) ,  day ,  month and y e a r  ( t h e  l a s t  two f i g u r e s )  o f  t h e  
sampling.  

1.5 Number o f  r e f e r e n c e  sampl ing  p o i n t :  Use t h e  same o r d e r  number a s  g i v e n  i n  
t h e  r e l e v a n t  map o f  the  moni to r ing  a r e a .  

1.6 T o t a l  number o f  moni to r ing  m u l t i p l e  sampling p o i n t s :  Give the t o t a l  number 
o f  sampling p o i n t s  r e l a t i v e  t o  t h e  r e f e r e n c e  p o i n t .  

1.7 T o t a l  number, o f  r e f e r e n c e  sampling p o i n t s  f o r  t h e  same a r e a :  Give t h e  
t o t a l  number o f  r e f e r e n c e  p o i n t s  ( u s u a l l y  one o r  two) .  

2. Visua l  appearance  

2.1 Beach zone and 2.2 R e c r e a t i o n a l  wa te rs :  Up t o  1 2  i d e n t i f i c a t i o n  codes  f o r  
con taminan ts  (Con.) wi th  t h e i r  q u a n t i t y  (Q.) may be used (accord ing  t o  
Table  2, page 10,  o f  "Guide l ines  f o r  Heal th  Re la ted  Monitor ing of  C o a s t a l  
Water Q u a l i t y , "  EURO/WHO p u b l i c a t i o n ,  Copenhagen, 1977).  The codes  should  
be chosen a c c o r d i n g  t o  c o n d i t i o n s  i n  t h e  f i e l d .  

3. Dynamic c o n d i t i o n s  

3 .1  S t a t e  o f  t i d e :  Mark wi th  1 the  f lood  t i d e ,  w i t h  2 t h e  ebb t i d e  and i n  
metres t h e  a c t u a l  l e v e l  (+/-) with r e s p e c t  t o  t h e  mean l e v e l  

3.2 S t a t e  o f  waves: Mark, u s i n g  t h e  BEAUFORT s c a l e ,  w i t h  1 t h e  calm s e a ,  wi th  
2 t h e  near-calm s e a  and wi th  3 t h e  rough s e a  

3.3 C u r r e n t  d i r e c t i o n  and 3.5 D r i f t  d i r e c t i o n :  i n  d e g r e e s  

3.4  C u r r e n t  speed  and 3.6 D r i f t  speed:  i n  cm/s 

4. Meteoro log ica l  c o n d i t i o n s  

4.1 Wind v e l o c i t y :  i n  m / s  

4.2 Wind d i r e c t i o n :  i n  d e g r e e s  

I/ For each r e f e r e n c e  p o i n t  a s e p a r a t e  Form 1 (pages  1 and 2 )  should  be completed. - 



1.3 Total number of relevant sampling points  w 
2. Hydrographic condit ions;  

2 .3  S a l i n i t y  

2 .4  Oxygen 

2.1 Sea t o ~ p e r Ã § t u r  i n  a i t u  *c L J  
2.2 Sample t o ~ p e r a t u r e  during transport *C L 1 j 

3. Elements monitored: 

4 .  Bacteriological data: 

Total  col i forris  

E. C o i l  

Streptococcus f a e c a l l s  

Total heterotrophic 
bacteria 

5. Pa thogenic organisms: 

3.1 Salmonella 

5.2 Vibrio (cholerÃ§e 
NAO, para-haemoly t i c u s )  

5.3 Enterophages 

5.4 Othor .......... 

Katur In culture area 

u 
Shellfish i n  s i t u  

For the monitoring o f  tho relevant reference point t s  1, Form 1 should bo completed. 

Sediments . 

u 
Other ............... 

Figure 111 : FORM FOR DATA RECORDING of  s h e l l f i s h  m u l t i p l e  sampling po in t s  monitoring 

Joint WHO/UNEP Co-ordinated Pilot Project on Coastal Water Qual i ty  Control in the  Mediterranean 





D. RECftEATIOSAL WATER-MULTIPLE SAMPLING POICTS MffiiITOdIMG 
1 ' 

l d m s  i i i c a t i o n :  1.1 Date: ~ i m o m  b y  w Month w Year 1.2 Number of tho sampling po in t  (see map of tho p r o j e c t )  

1.3 Total  number of sampling p o i n t s  within t h e  monitoring area 

H y d r o ~ r p h i c  condit ions:  , Surf ace 

2.1 son t e = p o r t t u r e  i n  s i t u  c L . J  
2.2, Simple t eaper&ture  dur ing  t r a n s p o r t  'C U-J 
2.3  S a l i n i t y  

2 .4  Oxygen 

2.5 A i r  tcmperatura 

l i i i c t c r t o l o ~ i c a l  data: 

T o t a l  co l i fo rms  

Fuecii l  c o l i f o m s  (5. c o i l )  

Frccal  s t r e p t c c o c c i  (Enterococci)  ~o./100 al kd 

I n t e r .  Layer Bottom Sediments 

LI-. J 

' F o r ~ s ~ z p l i n g p o i n t  a s e p a r a t e  F o r m 2  {pc~cos l a n d  2) should baecmplateii ,  a9.3ppropriata .  P d r & m t z r s  * f p a r a g r z p h s B . l ,  3 . 2 m d  E.3 
rcpi-i:se!'it the cu:iplsory aonitoring prc:ra:'mo for a l l  c o l l a b o r a t i n z  l a b o r a t o r i e s .  Para.imtors of paragraphs 0.4, B . 5  and B. 6 w i l l  be completed 11 
and to tno  e x t e n t  t h a t  tho rolovani  p a r m o t e r a  are included i n  tho iconitorlng progarmi> of tha l a b o r a t o r y  I n  ques t ion  (fee a l s o  explanatory notes) .  
I n  tlw s ~ a p l l n g  points should be Included any rexoto  background sauplin;; p o i n t ,  

Figure I1 : FORM FOR DATA RECORDING o f  recreat ional  water m u l t i p l e  sampling points monitor ing 

J o i n t  WHO/UNEP Co-ordinated P i l o t  P r o j e c t  on Coastal Water Qual i ty  Control i n  the Mediterranean 
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A. PXFF.RI?SCE POfiT<S) !.tOSITCHING ASD GENEPAL DATA 
1 

2 2. Visual. appearance: c&- Q. Ccn.q. .Con.Q. C0n.Q. Con.Q. C0n.Q. Ccn.Q. Cen.Q. C0n.Q. Con. Q. C0n.Q. C0n.Q. 

3. Dynamic condit ions:  

3 in 
3 .1  State o f  t ide  & L A  3.2 State of waves 3.3 Current d irect ion  1 3.4 Current speed L - . d  l-l 

1 
3 .5  Drift dir'ection 1 I t ) 3.5 Drift  speed L.J 

4. Meteorological conditions: 

4.1 Wind velocity 4.2 Wind direct ion  1 , , 1 

? o r  each reference point ( i f  there !re more than one)  a s a p r a t e  Pow 1 should be conpleted. 
m i s  Item should be completed only when thn r e f e r d c  points Concern recreational vateta and not s h e l l f i s h  monitoring. 
~ e l b t 4 3  the non-pertinent s ign.  

Figure I : FORM FOR DATA RECORDING of reference p o i n t ( s )  monitoring and general data 

J o i n t  WHWUNEP Co-ordinated Pilot Project onCoastal Water Q u a l i t y  Control i n  t h e  Mediterranean 



Appendix I1 

The data  c o l l e c t i o n  forms recommended t o  be used i n  the  framework o f  MED POL V I I  a r e  
attached as f i g u r e s  I, I1 and 111. 

30INT WHO/UNEP CO-ORDINATED PILOT PROJECT ON COASTAL WATER 

QUALITY CONTROL I N  THE MEDITERRANEAN 

Explanatory notes  for  complet ing Data Recording Form 1 ( f i g .  I), Form 2 (fig. 11) 
and Form 3 ( f i g .  111). 

GENERAL REMARKS 

1. Moni tor inq  o f  r e c r e a t i o n a l  sea-water 

The forms t o  be completed f o r  the  above moni tor ing  i n  

(a) one form 1 ( f i g .  I )  f o r  each reference po in t :  

(b) one form 2 ( f i g .  11) f o r  each m u l t i p l e  sampling 
background sampling po in t (s1 .  

2. Moni to r inq  o f  s h e l l f i s h  area 

The forms t o  be completed f o r  t he  above moni tor ing  w 

(a) one form 1 ( f i g .  I) f o r  each reference po in t :  

p o i n t  

ill i n c h  

a g iven area w i l l  inc lude:  

i n c l u d i n g  any remote 

(b)  one form 3 ( f i g .  111) f o r  each m u l t i p l e  sampling p o i n t  
background sampling p o i n t  ( s )  . 

3. Reference points and remote background p o i n t s  

Reference p o i n t s  a re  t h e  p o i n t s  se lec ted as rep resen ta t i ve  o f  
the area (dynamic, meteorological ,  hydrographic cond i t ions) .  

ie : 

i n c l u d i n g  any remote 

general  cond i t i ons  of  

Remote background p o i n t s  a re  the  p o i n t s  which a re  n o t  i n f l uenced  by p o l l u t i o n  as the  
monitored area may be. 



- The s t r eng then ing  of  co-ord ina t ion  between t h e  d i f f e r e n t  components of  t h e  
Mediterranean Action Plan c o n t r i b u t i n g  t o  t h e  s o l u t i o n  o f  c o a s t a l  p o l l u t i o n  
c o n t r o l  problems is regarded a s  e s s e n t i a l .  In  p a r t i c u l a r ,  r e s u l t s  o f  p r o j e c t s  on 
c o a s t a l  water q u a l i t y  c o n t r o l  (MED POL VII) ,  on t h e  impact o f  p o l l u t a n t s  on 
ecosystems (MED POL V) and on land-based sou rces  o f  p o l l u t i o n  (MED POL X I ,  should 
be mutual ly u t i l i z e d  t o  f u r t h e r  t h e  development o f  t h e  Protocol  on Land-Based 
Sources o f  Po l lu t i on .  

- Uniform, computer-compatible da t a  r e p o r t i n g  forms and systems should be developed 
by t h e  Regional A c t i v i t y  Centre (RAC) ,  i n  c o l l a b o r a t i o n  with t h e  p a r t i c i p a t i n g  
l a b o r a t o r i e s  and WHO, and used by a l l  p a r t i c i p a n t s  i n  MED POL VII i n  order  t o  
enable  t h e  f u l l  and comprehensive u t i l i z a t i o n  o f  d a t a  c o l l e c t e d  through t h i s  and 
o t h e r  MED POL p r o j e c t s .  An app rop r i a t e  t r a i n i n g  a c t i v i t y  should be developed by 
t h e  RAC t o  in t roduce  t h i s  r e p o r t i n g  system. 

- Basic and app l i ed  r e sea rch  programmes suppor t ing  t h e  monitoring programme should 
be cons idered  p a r t  o f  MED POL VII and ways should be found t o  promote them. Some 
r e sea rch  s t u d i e s  regarded as important  a r e  given i n  t h i s  r e p o r t ,  e.g. on water 
and sediment i n t e r a c t i o n ,  t h e  use o f  bac ter iophages  a s  p o l l u t i o n  i n d i c a t o r s ,  and 
pathogenic b a c t e r i a  and animal  v i ru ses .  

- The p u b l i c  hea l th  i m p l i c a t i o n s  of  t h e  eu t roph ica t ion  o f  c o a s t a l  waters  caused by 
land-based d i scha rge  should be s t u d i e d  as p a r t  o f  MED POL VII, while MED POL V 
should review t he  magnitude and e x t e n t  o f  t h e  problem as wel l  a s  i ts  impact on 
t h e  e c o l o g i c a l  balance.  

- Epidemiological s t u d i e s  should be i n i t i a t e d  i n  a  number o f  Mediterranean 
c o u n t r i e s  and c a r r i e d  o u t  according t o  t h e  uniform methodology recommended i n  t h e  
r e p o r t  o f  t h e  Expert  Consul ta t ion  on Health C r i t e r i a  and Epidemiology of Health 
Risks r e l a t e d  t o  Beach and Coas ta l  P o l l u t i o n  (Athens, 1-4 March 1977),  and ways 
should be found t o  suppor t  them. 

- In  a d d i t i o n  t o  s h e l l f i s h ,  f i s h  should a l s o  be monitored f o r  microbio logica l  
q u a l i t y .  

- The use  of  s tandard  media f o r  t h e  monitoring programme is s t r o n g l y  recommended 
and t h e  sugges t ion  of  t h e  subgroup is s p e c i f i c a l l y  endorsed. 



Appendix I 

RECOMMENDATIONS OF THE WHO/UNEP MID-TERM REVIEW MEETING 

ON FUTURE ORIENTATION OF MED VII 

(Rome, 30 May - 1 June 1977) 

The p a r t i c i p a n t s  had a fa r - ranging  d i scus s ion  on t h e  p rog re s s  o f  t h e  p r o j e c t  and 
made t h e  fo l lowing  recommendations: 

I n  view o f  t h e  f a c t  t h a t  on ly  n i n e  o f  t h e  18 c o u n t r i e s  have SO f a r  nominated 
l a b o r a t o r i e s ,  e f f o r t s  should be made t o  i n c r e a s e  t h e  nunber o f  i n s t i t u t i o n s  
p a r t i c i p a t i n g  i n  t h e  p r o j e c t ,  p a r t i c u l a r  a t t e n t i o n  being pa id  t o  c o u n t r i e s  which 
have not  ye t  nominated t h e i r  p a r t i c i p a n t s .  

The mandatory p a r t  o f  t h e  monitoring programme, a s  o u t l i n e d  i n  t h e  o p e r a t i o n a l  
document, should be c a r r i e d  out  with s t r i c t  adherence t o  t h e  methodology 
descr ibed  i n  t h e  Guide l ines  f o r  Monitoring Pub l i c  Health Aspects o f  Coas ta l  Water 
Q u a l i t y .  

The development of  methods f o r  t h e  assessment and p r i n c i p l e s  f o r  t h e  c o n t r o l  of  
c o a s t a l  water p o l l u t i o n  is  considered t o  be one o f  t h e  prime t a s k s  o f  p r o j e c t  MED 
POL VII and t h e  a c t i v i t i e s  under t h i s  p r o j e c t  component should t h e r e f o r e  be 
i n t e n s i f i e d  cons iderably .  

Environmental engineer ing  r e sea rch  on t echno log ica l  s o l u t i o n s  For land-based 
waste d i s p o s a l  problems common t o  Mediterranean c o u n t r i e s  should be supported and 
co-ordinated with t h e  e f f o r t s  i n i t i a t e d  under t h e  p re sen t  p r o j e c t .  

The forthcoming workshop on c o a s t a l  water p o l l u t i o n  c o n t r o l  is regarded a s  an 
important  s t a r t i n g  p o i n t ,  l e ad ing  t o  cont inuing  a c t i v i t y  by i n t e r e s t e d  s c i e n t i f i c  
i n s t i t u t i o n s  which would c o l l a b o r a t e  on t h e  development of  r e l e v a n t  c o n t r o l  
p r i n c i p l e s  and technologies .  

Or ig ina l  d a t a  submit ted by p a r t i c i p a n t s  i n  t h e  p r o j e c t  t o  WHO and t o  meetings o f  
t h e  i n s t i t u t e s  c o l l a b o r a t i n g  i n  MED POL VII should be t r e a t e d  a s  r e s t r i c t e d  and 
should be used f u r t h e r  on ly  i n  connexion with a p p r o p r i a t e  i n t e r p r e t a t i o n .  

Savings should be t r a n s f e r r e d  from unspent t r a i n i n g  funds t o  t h e  purchase o f  
equipment. 

Guide l ines  and p r i n c i p l e s  f o r  a s se s s ing  t h e  q u a l i t y  o f  r e c r e a t i o n a l  beaches 
should be developed as  p a r t  o f  MED POL VII a c t i v i t i e s .  

In  order  t o  ensure  f u l l  comparabi l i ty  o f  t h e  d a t a  obta ined  and t h e  most adequate 
geographic coverage,  e f f i c i e n t  co-ordinat ion should be exe rc i s ed  a t  t h e  n a t i o n a l  
l e v e l ,  a t  t h e  l e v e l  o f  FED POL VII, and between MED VII and t h e  o t h e r  r e l e v a n t  
components a f t he  Mediterranean Action Plan. 







8. IMPLEMENTATION A N D  CO-ORDINATION 

The e x e c u t i o n  o f  t h e  p r e s e n t  p r o j e c t  f o l l o w s  t h e  g e n e r a l  p rocedures  a p p l i c a b l e  t o  
a l l  p i l o t  p r o j e c t s  w i t h  t h e  Co-ordinated Medi te r ranean  P o l l u t i o n  Moni tor ing and 
Research Programme. The a s p e c t s  d e s c r i b e d  i n  t h e  f o l l o w i n g  s e c t i o n s  8.1 and 8.2 are 
c o n s i d e r e d  o f  p a r t i c u l a r  impor tance .  

8.1 Workplan and t i m e t a b l e  

Major a c t i v i t i e s  a r e  i n d i c a t e d  i n  the p r o j e c t  workplan and timetable which is g i v e n  
i n  t a b l e  6 .  The n e t  time f o r  t h e  a c t u a l  moni to r ing  is  two y e a r s  which l e a d s  t o  a 
t o t a l  p r o j e c t  p e r i o d  o f  two and a  h a l f  y e a r s ,  end ing  i n  1978. The sequence o f  
p r o c e d u r e s  f o r  s t a r t i n g  t h e  p r o j e c t  i n c l u d e s  t h e  e s t a b l i s h m e n t  o f  a  network o f  
r e s e a r c h  c e n t r e s  p a r t i c i p a t i n g  i n  t h e  moni to r ing  a c t i v i t i e s ,  t h e  d e s i g n a t i o n  o f  
moni to r ing  a r e a s  i n  t h e  p a r t i c i p a t i n g  c o u n t r i e s  and s u b s e q u e n t l y ,  t h e  d e s i g n  and 
i n i t i a t i o n  o f  sampling and a n a l y s i s ,  a s  o u t l i n e d  i n  s e c t i o n  4 of t h i s  document. 
Equipment purchase  and on-job t r a i n i n g  accompanies m o n i t o r i n g ,  t o  s u p p o r t  t h e  
l a b o r a t o r i e s  r e q u e s t i n g  a s s i s t a n c e .  A t  t h e  same time, t h e  d e s i g n a t e d  h o s t  
i n s t i t u t i o n s  s ta r t  p r e p a r i n g  t h e i r  m e e t i n g s  and t r a i n i n g  c o u r s e s  t o  be h e l d  l a t e r  i n  
t h e  p r o j e c t .  

The c o - o r d i n a t i o n  o f  t h e  work performed on t h e  b a s i s  o f  t h i s  o p e r a t i o n a l  document by 
the network o f  p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  w i l l  be  . o r g a n i z e d  wi th  close 
co-opera t ion  between WHO and UNEP, w i t h  WHO a s  r e s p o n s i b l e  for  o p e r a t i n g  t h e  p i l o t  
p r o j e c t .  

The a c t i v i t i e s  under taken  w i t h i n  t h e  framework o f  t h i s  p i l o t  p r o j e c t  w i l l  be 
co-ord ina ted  w i t h  t h o s e  o f  t h e  s i x  o t h e r  p i l o t  p r o j e c t s  o f  t h e  Co-ordinated 
Medi te r ranean  P o l l u t i o n  Moni tor ing and Research Programme and w i t h  t h e  d i f f e r e n t  
a c t i v i t i e s  p lanned  o r  execu ted  by UNEP as  approved by t h e  I n t e r g o v e r n m e n t a l  Meeting 
on t h e  P r o t e c t i o n  o f  the Medi te r ranean  ( B a r c e l o n a ,  January/February 1975). 



I n  add i t i on  t o  t h e  on-job t r a i n i n g  a c t i v i t i e s ,  t h e  t r a i n i n g  programme should cover  
t h e  fol lowing a c t i v i t i e s :  

( a )  na t iona l  courses  f o r  s c i e n t i s t s  and t e c h n i c i a n s ;  

(b) i n t e r n a t i o n a l  cou r se s  f o r  s e n i o r  p r o f e s s i o n a l s ,  p r o j e c t  l e a d e r s  and managers; 

( c )  fe l lowships  f o r  young g radua te s  t o  a t t e n d  bas i c  cou r se s  i n  environmental 
s c i ences  and engineer ing .  

Training a c t i v i t i e s  i n  n a t i o n a l  courses  should be t a i l o r e d  t o  n a t i o n a l  needs f o r  
s p e c i a l i z e d  manpower i n  c o u n t r i e s  p a r t i c i p a t i n g  i n  t h e  p r o j e c t .  

Tra in ing  cou r se s  w i l l  be g iven  a t  one o f  t h e  r e sea rch  c e n t r e s  o f  t h e  network. The 
hos t  i n s t i t u t e  sponsoring such cou r se s  w i l l  provide t h e  b a s i c  d i d a c t i c  f a c i l i t i e s  
(classrooms,  adequate1 y equipped l a b o r a t o r i e s ,  l i b r a r y ,  audio-v isua l  a i d s )  and 
secu re  t h e  a d m i n i s t r a t i v e  and s e c r e t a r i a l  suppor t  needed. I t  w i l l  a l s o  a r r ange  f o r  
o t h e r  i n s t i t u t e s  i n  t h e  hos t  count ry  t o  provide t r a i n i n g  i n  s p e c i a l  s u b j e c t s  and 
f a c i l i t i e s  f o r  f i e l d  s t u d i e s .  

The f a c u l t y  o f  t h e  hos t  i n s t i t u t e  w i l l  g i v e  t h e  ma jo r i t y  o f  l e c t u r e s  and e x e r c i s e s  
(e.g. two t h i r d s  o f  cou r se  l e c t u r e r s  w i l l  be from t h e  hos t  i n s t i t u t e )  while  the 
remainder w i l l  be i n v i t e d  from o t h e r  s p e c i a l i z e d  r e sea rch  c e n t r e s  and c o u n t r i e s  
p a r t i c i p a t i n g  i n  t h e  network. The p repa ra t ion  o f  t r a i n i n g  course  documentation 
( l e c t u r e  n o t i c e s ,  e t c . )  w i l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  hos t  i n s t i t u t e .  

7. PROGRAMME OF TECHNICAL DOCUMENTATION 

Considerable work h a s  been undertaken i n  r e c e n t  years  on var ious  a s p e c t s  o f  marine 
p o l l u t i o n  management, such a s  c r i t e r i a ,  s t anda rds ,  monitoring,  c o n t r o l ,  e t c .  A l l  
m a t e r i a l  prepared w i l l  be made a v a i l a b l e  t o  t h e  r e sea rch  c e n t r e s  p a r t i c i p a t i n g  i n  
t h e  network and o t h e r  i n t e r e s t e d  i n s t i t u t i o n s  i n  t h e  Mediterranean a r ea .  P s e r i e s  
o f  t e c h n i c a l  g u i d e l i n e s  w i l l  be published;  i t  w i l l  con t a in  g e n e r a l l y  v a l i d  t e c h n i c a l  
and s c i e n t i f i c  in format ion  as  wel l  a s  information p e r t i n e n t  t o  t h e  s i t u a t i o n  i n  t h e  
Mediterranean c o a s t a l  waters .  The fol lowing documentation is  planned: 

( a )  h e a l t h  c r i t e r i a  f o r  t h e  q u a l i t y  o f  c o a s t a l  ba th ing  waters;  

(b) g u i d e l i n e s  on c o a s t a l  water q u a l i t y  monitoring;  

( c )  guide t o  s h e l l f i s h  hygiene;  

( d )  manual o f  c o a s t a l  p o l l u t i o n  c o n t r o l ;  

( e )  proceedings o f  workshops on p r i n c i p l e s  o f  c o a s t a l  water p o l l u t i o n  c o n t r o l .  

Reviews and comments on t h e s e  documents by e x p e r t s  concerned with t h e  Mediterranean 
w i l l  be taken i n t o  account  p r i o r  t o  pub l i ca t i on .  Small e d i t o r i a l  pane ls  w i l l  be 
formed, i f  r equ i r ed ,  t o  f i n a l i z e  t h e  documents. 
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6. T R A I N I N G  PROGRAMME 

In c e r t a i n  Mediterranean c o u n t r i e s ,  on ly  a  l i m i t e d  number o f  s c i e n t i  f i c  s t a f f  and 
t e c h n i c i a n s  a r e  a t  p r e sen t  working on problems concerning t h e  hygiene o f  t h e  marine 
environment and p o l l u t i o n  c o n t r o l ,  a l though f a c u l t i e s  o f  medicine and pharmacy, 
hygiene i n s t i t u t e s ,  pub l i c  h e a l t h  s choo l s ,  t e c h n i c a l  c o l l e g e s ,  s c i e n c e  f a c u l t i e s ,  
v e t e r i n a r y  s choo l s  and t h e  Pas teur  I n s t i t u t e s ,  among o t h e r  i n s t i t u t i o n s ,  
cont inuous ly  t r a i n  p ro fe s s iona l  s t a f f  and t e c h n i c i a n s  a t  a l l  l e v e l s .  As a  first 
s t e p ,  t h e r e f o r e ,  t r a i n e d  personnel ,  who a r e  a t  p r e s e n t  s c a t t e r e d  i n  h o s p i t a l s ,  
i n s t i t u t e s ,  pub l i c  s e r v i c e  o r  t h e  p r i v a t e  s e c t o r ,  should be r e c r u i t e d  and o f f e r ed  
permanent p o s t s  i n  l i n e  with t h e i r  p a r t i c u l a r  q u a l i f i c a t i o n s .  Spec i a l  a t t e n t i o n  
should be pa id  t o  t r a i n i n g  t h e  s e n i o r  s t a f f  and t e c h n i c i a n s  r e spons ib l e  f o r  
monitoring,  ep idemiologica l  surveys  and r e sea rch  and t h e  p r o f e s s i o n a l s  and managers 
dea l ing  with p o l l u t i o n  c o n t r o l  a c t i v i t i e s .  Refresher  and r e t r a i n i n g  courses  should 
be  organized and d i r e c t e d  s p e c i f i c a l l y  t o  problems involved i n  t h e  implementation o f  
t h e  programme. Since t h e  t e c h n i c i a n s  and e x p e r t s  r e c r u i t e d  w i l l  a l r eady  be 
q u a l i f i e d  and experienced,  such cou r se s  should obvious ly  be above elementary l e v e l .  
Personnel should be chosen from cons ide ra t i on  o f  t h e i r  personal  h i s t o r y ,  
q u a l i f i c a t i o n s ,  s c i e n t i f i c  background, exper ience  and p re sen t  involvement i n  
p e r t i n e n t  problems. 

6.1 Spec i a l i zed  on-job t r a i n i n q  

Highest p r i o r i t y  should be given t o  t h e  t r a i n i n g  o f  i n d i v i d u a l s  ( s c i e n t i s t s ,  
l abo ra to ry  t e c h n i c i a n s ,  e t c  . ) i n  microbio logica l  and o t h e r  a n a l y t i c a l  t echniques  
r e l e v a n t  t o  t h e  measurement programme o f  t h e  p ro j ec t :  f e l l ows  w i l l  be s e l e c t e d  (on 
r eques t )  from p a r t i c i p a t i n g  r e sea rch  c e n t r e s  and s e n t  t o  r e sea rch  e s t ab l i shmen t s  
which have adequate f a c i l i t i e s  f o r  such a c t i v i t i e s  and t h e  necessary  experience.  
Research c e n t r e s  w i l l i n g  t o  r e c e i v e  t r a i n e e s  w i l l  be i d e n t i f i e d  e a r l y  i n  t h e  p r o j e c t  
and models fo r  i nd iv idua l  t r a i n i n g  programmes w i l l  be designed i n  l i n e  with p r o j e c t  
requirements .  Close c o r r e l a t i o n  with t h e  monitoring programme (sampling, a n a l y s i s ,  
d a t a  r e p o r t i n g )  is e s s e n t i a l ,  s i n c e  t h e  on-job t r a i n i n g  o f  i n d i v i d u a l s  a t  o t h e r  
r e sea rch  c e n t r e s  o f  t h e  network is regarded a s  one o f  t h e  major means o f  achiev ing  
harmonization o f  measurements and c o m p a t i b i l i t y  of  a n a l y t i c a l  r e s u l t s .  I nd iv idua l  
programmes fo r  t r a i n e e s  should be o f  s i m i l a r  lay-out s o  t h a t  smal l  groups o f  fe l lows  
could be accomodated s imul taneous ly  a t  t h e  hos t  c e n t r e ;  more people could t hus  be 
reached i n  a  s h o r t e r  time. Af te r  t h e  r e t u r n  o f  t h e  t r a i n e e ,  r e g u l a r  and c l o s e  
con tac t  should be maintained between t h e  t r a i n i n g  c e n t r e  and t h e  l abo ra to ry  f o r  
which t h e  t r a i n e e  came. Reciprocal  c o n s u l t a n t s h i p s  could be arranged when 
necessary.  

Af te r  t h e  network has  been e s t a b l i s h e d ,  t h e  s t a f f  s i t u a t i o n  i n  each  p a r t i c i p a t i n g  
r e sea rch  c e n t r e  w i l l  be  examined and t h e  t r a i n i n g  needs i d e n t i f i e d  t o  permit t h e  
development o f  a  comprehensive on-job t r a i n i n g  p lan  f o r  t h e  e n t i r e  p r o j e c t  period.  
This  programme might be backed up by a d d i t i o n a l  fe l lowships  provided through t h e  WHO 
r e g u l a r  budget f o r  a c t i v i t i e s  i n  t h e  Mediterranean region.  

6.2 Tra in inq  cou r se s  

The development and ope ra t ion  o f  comprehensive water p o l l u t i o n  c o n t r o l  programmes 
invo lves  a  v a r i e t y  o f  p r o f e s s i o n a l s  i n  each country:  s c i e n t i s t s ,  such a s  b i o l o g i s t s ,  
oceanographers, chemis ts ,  ep idemio log i s t s  and h y g i e n i s t s ,  a s  wel l  a s  s a n i t a r y  
engineers ,  environmental  managers and policy-makers. 



This workshop is planned t o  be he ld  a t  one o f  t h e  i n s t i t u t i o n s  c o l l a b o r a t i n g  i n  t h e  
p r o j e c t ,  wi th  p a r t i c i p a n t s  being i n v i t e d  from a l l  Mediterranean coun t r i e s .  In 
a d d i t i o n ,  i n t e r n a t i o n a l  e x p e r t s  w i l l  be i n v i t e d  t o  prepare t h e  necessary working 
documents. 

In  o rde r  t o  f u r t h e r  t h e  o b j e c t i v e s  of  t h e  p i l o t  p r o j e c t ,  i t  is envisaged t h a t  t h r e e  
c a t e g o r i e s  o f  equipment and s u p p l i e s  w i l l  be purchased and provided f o r  co-operat ing 
na t iona l  r e sea rch  c e n t r e s ,  i n  p a r t i c u l a r  f o r  those  i n  t h e  developing coun t r i e s .  

Suppl ies  o f  equipment w i l l  be provided t o  p a r t i c i p a t i n g  na t iona l  r e sea rch  c e n t r e s  
upon t h e i r  s p e c i f i c  r eques t  and i n  accordance with t h e  monitoring and research  
a c t i v i t i e s  which they  c a r r y  ou t  under t h e  p i l o t  p r o j e c t .  

Suppl ies  needed t o  implement t h e  b a s i c  monitoring programme o f  t h e  p i l o t  p r o j e c t  
w i l l  be purchased on t h e  d e t a i l e d  i n s t r u c t i o n s  o f  a group o f  e x p e r t s  who w i l l  s e l e c t  
t h e  most app rop r i a t e  measurement procedures. These s u p p l i e s  w i l l  be provided t o  
p a r t i c i p a t i n g  n a t i o n a l  r e sea rch  c e n t r e s  i n  accordance with t h e  requirements  o f  
sampling programmes c a r r i e d  out  under t h e  p i l o t  p r o j e c t .  

5.1 Expendable l abo ra to ry  m a t e r i a l  

Expendable l a b o r a t o r y  m a t e r i a l ,  such a s  membrane f i l t e r s  and r e l a t e d  f i l t r a t i o n  
a c c e s s o r i e s ,  b a c t e r i o l o g i c a l  growth media and r e l a t e d  chemicals  and i n d i c a t o r s  and 
s imple ,  s t anda rd i zed ,  b a c t e r i o l o g i c a l  water samplers ,  i s  needed f o r  b a s i c  monitoring 
opera t ions .  

5.2 S p e c i f i c  r e sea rch  equipment 

S p e c i f i c  r e sea rch  equipment is  requi red  t o  c a r r y  ou t  r e sea rch  s t u d i e s  dea l ing  with 
p a r t i c u l a r  a s p e c t s  o f  d e t e c t i o n ,  i d e n t i f i c a t i o n ,  behaviour,  metabolism and 
disappearance o f  human pathogenic b a c t e r i a  and v i r u s e s  i n  marine environment and 
e d i b l e  marine b i o t a ,  a s  d e t a i l e d  i n  t h e  p i l o t  p r o j e c t  programme. Examples o f  such 
s p e c i f i c  r e sea rch  equipment a r e :  u l t r a c e n t r i f u g e s  and u l t r a f i l t r a t i o n  u n i t s ,  
l y o p h i l i z a t i o n  equipment, va r ious  items f o r  s e r o l o g i c  techniques ,  b io tu rb id ime te r s ,  
ATP s c i n t i l l a t i o n  monitors ,  e t c .  

5.3 Basic equipment f o r  b a c t e r i o l o g i c a l  l a b o r a t o r i e s  

Although it is  assumed t h a t  p a r t i c i p a t i n g  n a t i o n a l  r e sea rch  c e n t r e s  a r e  a l r eady  
equipped with s t anda rd  items such as s t e r i l i z a t i o n  f a c i l i t i e s ,  i ncuba to r s ,  b l ende r s ,  
homogenizers, desk c e n t r i f u g e s ,  p l a t e  colony coun te r s ,  s t anda rd  o p t i c s ,  glassware 
and a  minimum of  equipment needed f o r  b a s i c  environmental measurements ( tempera ture ,  
s a l i n i t y ,  oxygen, pH, t u r b i d i t y ,  e t c . ) ,  i t  is envisaged t h a t ,  i n  p a r t i c u l a r  ca se s ,  a  
c e r t a i n  amount o f  s t anda rd  equipment w i l l  be provided i n  order  t o  f a c i l i t a t e  t h e  
implementation o f  t h e  p r o j e c t  programme. 



Table 5 : Design process of l i q u i d  wastes disposa l  system 

data 

WASTES 
GENERATED 

RECIPIENT 
CHARACTERISTICS 

USES AND QUALITY 
CRITERIA FOR 

MARINE WATER 

rishtryl 7 IO'hersl 
?g 

Quality Criteria For 
information Marine Environment 

1 I 
I 

decisions 

action 

feedback 

t - <r 
+ Location of 

Qualily standards for effluent 
of tre~tment outfall (s) 

Ocsiqn a(id construction of Design and conslruction of 
treatment plants aulfall (SI and diffuser61 

~onilorinq , feedback and , 

adjustment mechanism 



- recommendation o f  both long-term and short- term re sea rch  programmes aimed a t  
p rovid ing  r e l i a b l e  d a t a  For management decisions.-  

4 .3  Development of p r i n c i p l e s  f o r  c o a s t a l  water p o l l u t i o n  c o n t r o l  

4.5.1 Need fo r  p o l l u t i o n  c o n t r o l  programme 

Marine water p o l l u t i o n  is a complex phenomenon, with mu l t i p l e  causes  and e f f e c t s .  
I ts prevent ion  and c o n t r o l  r e q u i r e s  a  broad range o f  s c i e n t i f i c ,  t e c h n i c a l ,  economic 
and l e g a l  t o o l s .  

E f f e c t i v e  marine p o l l u t i o n  c o n t r o l  w i l l  u l t i m a t e l y  depend on modi f ica t ion ,  reduct ion  
and d i s p e r s i o n  o f  wastes  d ischarged  and dumped i n t o  t h e  sea .  I t  w i l l  be necessary  
t o  i n s t i t u t e  and execute  a s e r i e s  o f  l o c a l  and r eg iona l  p o l l u t i o n  abatement 
programmes covering t h e  major populat ion and i n d u s t r i a l  c e n t r e s  around the 
Mediterranean. Such programmes should aim a t  t h e  development o f  long-range p l a n s  
covering l a r g e  geographical  a r ea s .  

To develop t h e  necessary long-term comprehensive programmes without s a c r i f i c i n g  
t h e i r  short- term impact ,  a  m u l t i l e v e l  approach is  necessary .  This w i l l  l e a d  t o  t h e  
es tab l i shment  o f  a h ie rarchy  of i n d i v i d u a l  p r o j e c t s  and programmes o f  a  s i m i l a r  
na tu re  which w i l l  only vary i n  scope,  depth and d e t a i l .  I t  is also necessary  t o  
a s s u r e  e f f e c t i v e  and prompt a c t i o n  a t  t h e  l o c a l  l e v e l  and a t  t h e  same time t o  
provide t h e  r equ i r ed  framework f o r  co-ordinat ion o f  a c t i v i t i e s .  

4.3.2 Workshop on c o a s t a l  water  p o l l u t i o n  c o n t r o l  

In response t o  t h e  r e l a t e d  needs o f  t h e  Mediterranean c o u n t r i e s ,  t h e  development o f  
p r i n c i p l e s  and g u i d e l i n e s  f o r  c o a s t a l  water q u a l i t y  management has  been inc luded  i n  
t h i s  p r o j e c t  as  one o f  its main o b j e c t i v e s .  A workshop w i l l  be convened and 
t e c h n i c a l  g u i d e l i n e s  on var ious  a s p e c t s  o f  c o a s t a l  water p o l l u t i o n  published.  

The purpose of  t h e  workshop w i l l  be t o  examine t h e  methodology f o r  marine p o l l u t i o n  
c o n t r o l  planning and t o  o u t l i n e  a plan o f  a c t i o n  l ead ing  t o  t h e  development o f  a  
model code o f  p r a c t i c e  f o r  t h e  d i s p o s a l  o f  l i q u i d  wastes  i n t o  t h e  Mediterranean 
( t a b l e  5). 

The p u b l i c a t i o n s  produced o r  being prepared by WHO w i l l  be u t i l i z e d  and included as 
background m a t e r i a l  f o r  t h e  workshop ( s e e  s e c t i o n  7). 

The workshop w i l l  be devoted t o  t h e  fol lowing a s p e c t s  o f  marine c o a s t a l  p o l l u t i o n  
c o n t r o l :  

( a )  development o f  master p l ans ,  p re l iminary  engineer ing  and f e a s i b i l i t y  s t u d i e s ;  

( b )  in format ion  systems; 

( c )  manpower t r a i n i n g  and development ; 

(d l  technology t r a n s f e r  , adap ta t i on  and development ; 

( e )  pub l i c  h e a l t h  c r i t e r i a ,  monitoring and s u r v e i l l a n c e  ; 

( f) l e g i s l a t i o n  and en forcement. 



Table 4 : General principles for epidemiological studies 

PARAMETERS POPULATIONS STUDIED METHODS 

DISEASES 

Cutaneous and mucosal conditions 

Dermatoses 
Bacterial 
Myco t i c  
P a r a s i t i c  
V i r a l  
Chemical ( i f  appl icable)  

o t i t i s  - 
S i n u s i t i s  

Eye conditions 

Geni ta l  conditions 

Diseases of the  resp i ra to ry  and 
pulmonary t r a c t s  

Rhinopharyngeal d iseases  

Pulmonary diseases 
Aerobic 
Anaerobic 

Population a t  r i s k  1. Survey by 
questionnaire 

Temporary 

Weekends 

Holidays 

Organized s tays  
(a.g. holiday camps and 
ch i  ldrna I s  holiday homes) 

Gas t ro in tes t ina l  d iseases  

Bac te r i a l  
Salmonella 
S h i ~ e l l a  
Vibrio (espec ia l ly  V. cholarae,  - 

V. parahaemolyticua and 
NAG v ib r ios )  

E. c o l i  serotypes of g a Ã § t r o e n t Ã § r i t  - 
Vira l  - 

E n t ~ o v i r u s e s  ( i n  p a r t i c u l a r )  

P a r a s i t i c  

Al le rg ic  conditions 

Intoxicat ions  of chemical o r i g i n  

ENVIRONMENT 

Control groups outs id^ 
seaside  r e s o r t s  
(mountains, country) 

Human 
(healthy carriers and subc l in ica l  
pa t i en t s )  

Touris t  i n f r a s t r u c t u r e  and consumer 
products 
(see t e x t )  

2. Analyt ical  dam 

Microbiological . 

loinuno logical  

Biochemical 

C l i n i c a l  
exploration 

Currant s i t u a t i o n  regarding endemic 
and epidemic d i seases  



4.2 Epidemiolog ica l  s t u d i e s  

The s c i e n t i f i c  s t u d i e s  on the e p i d e m i o l o g i c d  ev idence  o f  h e a l t h  e f f e c t s  caused by 
inadequa te  s a n i t a r y  c o n d i t i o n s  i n  c o a s t a l  a r e a s  w i l l  be p r i m a r i l y  promoted by: 

(a)  review o f  p r e s e n t  f i n d i n g s  from Mediterranean and r e l a t e d  r e s e a r c h  s t u d i e s ;  

( b )  development o f  p roposa l s  f o r  f u t u r e  s t u d i e s .  

4.2.1 P r i n c i p l e s  o f  ep idemio log i ca l  s t u d i e s  

The dange r s  o f  ba th ing  i n ,  and t h e  consumption o f  seafood from, p o l l u t e d  water  have 
been known f o r  a long  time. S p e c i a l  r i s k s  occur  from random c o l l e c t i o n  o f  "wild" 
s h e l l f i s h  by i n d i v i d u a l  members o f  t h e  p u b l i c  and from t h e  s a l e  o f  seafood  by 
unauthor ized  merchants.  The ep idemio log i ca l  s u r v e i l l a n c e  necessary  is t h e  produc t  
o f  a ve ry  e x a c t i n g  medical  s c i ence .  Pa s t  programmes have no t  g iven  s a t i s f a c t o r y  
r e s u l t s  and it  is t h e r e f o r e  nece s sa ry  t o  deve lop  a new b a s i s  u t i l i z i n g  medical  and 
paramedical  personne l ,  i n c l u d i n g  phys i c i ans  s p e c i a l i z i n g  i n  i n f e c t i o u s  d i s e a s e s ,  
p a e d i a t r i c i a n s ,  d e r m a t o l o g i s t s ,  gynaeco log i s t s ,  m i c r o b i o l o g i s t s ,  b i o l o g i s t s ,  
h y g i e n i s t s ,  immunologis ts ,  ep idemio log i s t s ,  s t a t i s t i c i a n s ,  s a n i t a r y  e n g i n e e r s  and 
o t h e r  t e c h n i c a l  personne l .  I t  is recommended t h a t  n a t i o n a l  and o t h e r  meet ings 
should  be organ ized .  

As it is d i f f i c u l t  a t  t h i s  t ime  t o  propose a  complete  programme, on ly  g e n e r a l  
p r i n c i p l e s  have been set  o u t .  Each p a r t i c i p a t i n g  coun t ry  w i l l  o rgan i ze  a c t i v i t i e s  
w i th in  t h e  scope  o f  t e c h n i c a l  and a d m i n i s t r a t i v e  p o s s i b i l i t i e s .  

The minimum list o f  d i s e a s e s  t o  be covered by t h e  i n v e s t i g a t i o n s  is g iven  i n  
t a b l e  4. 

I t  is p o s s i b l e  t o  i n d i c a t e  a number o f  parameters  concern ing  t h e  s a n i t a r y  c o n d i t i o n  
of  t h e  neighbourhood where t h e  ou tb r eak  o f  d i s e a s e  occurs .  

The cause  o f  t h e  d i s e a s e  must be i n v e s t i g a t e d  i n  t h e  l o c a l  i n f r a s t r u c t u r e ,  with 
s t u d i e s  o f  t h e  e x t e n t  and d u r a t i o n  o f  sea-ba th ing ,  u se  o f  beaches and consumption o f  
seafood.  I n v e s t i g a t i o n  must cove r  bo th  r e s i d e n t  popu l a t i on  and v i s i t o r s .  I t  must 
b e  cont inued  throughout  t h e  pe r i od  o f  i n c u b a t i o n  o f  t h e  d i s e a s e  and t h e  
i n v e s t i g a t i n g  i n s t i t u t i o n  must be n o t i f i e d  by l o c a l  medical  p r a c t i t i o n e r s  o f  each  
c a s e  which occu r s .  

4.2.2 Heal th  c r i t e r i a  for r e c r e a t i o n a l  wa t e r s  

An e x p e r t  c o n s u l t a t i o n  w i l l  be c a l l e d  with t h e  purpose of  examining t h e  h e a l t h  
c r i t e r i a  on which t h e  v a r i o u s  c o a s t a l  water  q u a l i t y  s t a n d a r d s  a r e  based and o f  
deve lop ing  r a t i o n a l  and economical ly  j u s t i f i e d  h e a l t h  s t a n d a r d s  f o r  r e c r e a t i o n a l  
wa t e r s  and beaches around the Mediterranean.  I n  p a r t i c u l a r ,  t h e  group o f  e x p e r t s  
w i l l  undertake : 

- comparison o f  t h e  v a r i o u s  s t a n d a r d s  f o r  t h e  q u a l i t y  o f  r e c r e a t i o n a l  wa t e r s ;  

- examinat ion o f  t h e  ep idemio log i ca l  and o t h e r  ev idence  on which t h e s e  s t a n d a r d s  
are based;  

- review o f  recommended h e a l t h  c r i t e r i a  f o r  t h e  q u a l i t y  o f  c o a s t a l  ba th ing  wa t e r s  
i n c l u d i n g  some p u b l i c  h e a l t h  and a s s o c i a t e d  g u i d e l i n e s  f o r  implementat ion;  



- Tota l  co l i fo rms  

- E .  c o l i  

- Streptococcus  f a e c a l i s  

- Tota l  he t e ro t roph ic  b a c t e r i a .  

In r e l a t i o n  t o  t h e  ep idemiologica l  cond i t i ons ,  t h e  fol lowing a d d i t i o n a l  parameters  
a r e  suggested:  

- Salmonella 

- Vibr io  ( cho le ra@,  NAG, para-haemolyticus) . - 
In  a d d i t i o n ,  it is suggested t h a t  t h e  l e v e l  of  p o l l u t i o n  is evalua ted  by a s say  of  
enterophages.  

Spec ia l ized  and well-equipped i n s t i t u t e s  w i l l  c a r r y  out  more comprehensive 
i n v e s t i g a t i o n s  us ing  i n o c u l a t i o n ,  c e l l u l a r  c u l t u r e s  o r  e l e c t r o n  microscopy f o r  
v i ru ses .  

Apart from t h e  four  parameters  which a r e  regarded a s  being a minimum programme, 
t h e s e  i n v e s t i g a t i o n s  w i l l  no t  u sua l ly  be c a r r i e d  ou t  rou t ine ly .  A l l  p a r t i c i p a t i n g  
i n s t i t u t i o n s  must have acces s  t o  r e sou rces  f o r  c a r r y i n g  out  virologica! 
examinations. The list o f  e d i b l e  marine organisms t o  be s t u d i e d  should not  be 
r e s t r i c t e d  t o  o y s t e r s  and mussels  but  extended t o  o t h e r  seafood consumed e i t h e r  raw 
o r  p a r t i a l l y  cooked i n  Mediterranean a r eas .  The cho ice  o f  organisms w i l l  be l e f t  t o  
l o c a l  pub l i c  h e a l t h  a u t h o r i t i e s .  

( b )  Monitoring procedures 

A l l  p a r t i c i p a t i n g  l a b o r a t o r i e s  should adopt t h e  same technique;  un i formi ty  w i l l  be 
3 /  assured  by t h e  use o f  gu ide l ine& , e i t h e r  published o r  i n  t h e  course o f  r ev i s ion .  

Location and sampling po in t s :  Sampling p o i n t s  w i l l  be i n  t h e  c u l t u r e  a r e a ,  i ts  
sur roundings  and c l o s e  t o  sou rces  o f  p o l l u t i o n .  

Frequency: The sampling frequency w i l l  depend on t h e  time of  year ,  t h e  l e g a l  season 
f o r  consumption and t h e  per iod  o f  maximum demand. Frequency w i l l  be determined by 
t h e  l o c a l  pub l i c  h e a l t h  a u t h o r i t y .  

Sampling methods: Samples o f  s h e l l f i s h  w i l l  be taken n o t  on ly  i n  s i t u  but  a l s o  a t  
p o i n t s  along t h e  d i s t r i b u t i o n  and marketing chain.  Systematic  s u r v e i l l a n c e  w i l l  be 
organized i n  t h e  s t a b i l i z a t i o n  a r e a s ,  a t  t h e  despa tch  p o i n t s ,  on a r r i v a l  a t  t h e  
wholesa le rs ,  a t  t h e  market and i n  r e s t a u r a n t s .  Cases a r e  known, f o r  example, o f  
paratyphoid being t r ansmi t t ed  by human c a r r i e r s .  S h e l l f i s h  a r e  e x c e l l e n t  food but  
very s u s c e p t i b l e  t o  contaminat ion.  Extreme p recau t ions  a r e ,  t h e r e f o r e ,  e s s e n t i a l .  

Standard methods o f  a n a l y s i s :  The methods a r e  summarized i n  t h e  Guide t o  S h e l l f i s h  
Hygiene, which w i l l  be published i n  t h e  course o f  t h i s  p r o j e c t .  

3/ Fi sh  and S h e l l f i s h  Hygiene, Technical Report S e r i e s  No. 550 (Geneva, WHO, 1974). - 



Table 3 : Parameters t o  be measured i n  molluscan s h e l l f i s h  beds selected a s  

Parue te rm 1- 
Coi i r o r e  organimm 
Faecal E.coli 
Faecal s t reptococci  
HÃ§temtrophi  micro organicm 
S a l i m e l l a  
Cholerip.-nic v ib r ios  
h e m o l y t i c  vibriom 

Eukaryot l c  paras1 tea 
yea at^ and parnmlte c y Ã § t  

md e m  

V i  rumea 

Bnateriophagee 
Entemphagee 
Enteravimsea 

Blotoxins 
\ 

S a l t 1  of heavy metmia 
and peat lcldes 
Beta rad toÃ§ct iv i t  
Detergents and hydrocarboo* 
Physicocliemlcal and other 
parametera 

m) Watera m d  r d l t n t a  froa 
i h e l l f l a h  bÃ§da 

( c )  S l u l l f i a h  pu i i f i cÃ§t lo  plant*; 

s u r v e i l l a n c e  a r e a s  

Thre0-wmtlilf Â¥urvelllÃ§n 
car r i ed  out In a11 c a r 4  

&k& m r v e i l l m c a  Ln a l l  
arean  at periods of w x l n  
coneuopt ioa 

m~moil lnr ice ii tha 
pur i f i ca t ion  p lan t s  and 
Id, t h e  dimtributton 
netxork by sporadic 
8-1 ing 

Analyais t o  he ca r r i ed  out  on 
M &J!gg bash by mixing t h e  
r i c h  and I n t n r v l v u l n r  f l u i d  
and t p p l y l n c  conventional 
t e c h n i ~ e a  f o r  t b Ã  w m i r e a e n t  
of c o l l f o m  o l p n i a m  ( c r . m  
b i t 1  i o ~ a p h y )  

(el Dlatr ibut lon and marketing 
aecworka and r l e a  pointa. 

In m l a t i o o  t o  o ther  p i l o t  project*. Beta rad tocc t iv l ty  

k-111 be t ea ted  f o r i n  area* l i a b h  to ba directly or 

ind i rec t ly  affected by my watten from nel&ltmrIng 

nuclear  plants. 

tn tÃ§rprÃ§ta t i  and u t i l i i a t i o n  
of r e o u l t i  

Reaultn of manuremonte t o  be 
coup*red with VOO atuidarde. 
Contamination r a t e d  

E. c o l i  

4 1/m1 fo r  r a w  shellfimli 

< ?'/a1 for  cooked s h e l l  f i s h  

Streptococci  

< urn1 
Sal-oneIla  and other  ptthowna 



taken a t  t h e s e  po in t s .  A number of  undeveloped c o a s t a l  a r e a s  w i l l  be chosen t o  
provide background information.  These w i l l  be sampled a t  a lower i n t e n s i t y  t han  
more h ighly  po l lu t ed  a r eas .  Mapping and r e g i s t e r i n g  of a l l  sampling p o i n t s  w i l l  be 
e s t a b l i s h e d  f o r  each monitoring a r e a ,  fo l lowing  a s t anda rd  format. 

8 

Frequency o f  sampling and a n a l y s i s :  The sampling frequency i s  determined by a 
v a r i e t y  o f  f a c t o r s ,  t h e  fo l lowing  being o f  prime importance. 

The seasona l  a spec t  is t h e  most important  one. Highest sampling frequency is needed 
dur ing  t h e  main t o u r i s t  season which s t r e t c h e s  from May t o  September f o r  t h e  
Mediterranean. Sampling a t  a  lower frequency du r ing  t h e  o t h e r  seasons  is, however, 
e s s e n t i a l  t o  o b t a i n  b a s e l i n e  d a t a  on t h e  e f f e c t  o f  p o l l u t i o n  inpu t s .  All p o i n t s  
w i l l ,  t h e r e f o r e ,  be sampled a t  l e a s t  once per  month dur ing  t h e  t o u r i s t  season and 
t h r e e  t imes ,  equa l ly  spaced,  du r ing  t h e  remainder o f  t h e  year .  I f  more than  lC?; of 
t h e  samples taken  10 m from t h e  c o a s t  show a va lue  o f  E. c o l i  of  over  500 pe r  100 
m l ,  t h e  i n t e n s i t y  o f  t h e  sampling programme w i l l  be doubled and t h e  programme w i l l  
cont inue a t  double i n t e n s i t y  f o r  a t  l e a s t  one year .  In a d d i t i o n  t o  t h e  minimum 
recommended programme ( t a b l e  l), i n t e n s i v e  o r  ad hoc campaigns may be conducted a s  
app rop r i a t e  . 
Analy t ica l  methods: Although va r ious  methods f o r  t h e  de termina t ion  of  E. c o l i  i n  
water are c u r r e n t l y  used i n  t h e  Mediterranean c o u n t r i e s ,  on ly  t h e  membrane 
f i l t r a t i o n  thod ,  a s  descr ibed  i n  t h e  I n t e r n a t i o n a l  Standards f o r  
Drinking-Wateg', w i l l  be app l i ed  i n  t h e  p re sen t  p r o j e c t .  

Guide l ines  w i l l  be i s sued  f o r  t h e  measurement of  t h e  o t h e r  phys i ca l ,  chemical and 
b i o l o g i c a l  parameters ,  t a k i n g  i n t o  account  t h e  need t o  use methodology and 
a n a l y t i c a l  techniques which g i v e  r e s u l t s  comparable with t hose  o f  t h e  o t h e r  p i l o t  
p r o j e c t s  o f  t h e  Co-ordinated Mediterranean P o l l u t i o n  Monitoring and Research 
Programme. 

4.1.4 Monitoring o f  s h e l l f i s h  

Su rve i l l ance  over t h e  hygiene o f  seafood is a mat te r  o f  p a r t i c u l a r  concern and is a 
long-establ ished p r a c t i c e .  Most Mediterranean c o u n t r i e s  have l a b o r a t o r i e s  f o r  
r e sea rch  and s u r v e i l l a n c e  l o c a t e d  a long  t h e  c o a s t .  Publ ic  h e a l t h  l a b o r a t o r i e s  and 
those  s e r v i n g  h o s p i t a l s  and v e t e r i n a r y  e s t ab l i shmen t s  a l s o  p a r t i c i p a t e  i n  t h i s  work. 
They a c t  immediately when t h e r e  is an outbreak of d i s ease .  

Samples a r e  taken i n  t h e  c u l t u r e  a r e a  o f  water ,  sediments ,  p lankton  and, of  course ,  
o f  s h e l l f i s h  and t h e  micro-organisms absorbed on s t anda rd  gauges immersed f o r  s h o r t  
per iods ,  according t o  circumstances.  

The l o c a t i o n  o f  a l l  sou rces  o f  p o l l u t i o n  wi th in  t h e  s tudy  a r e a  must be c a r e f u l l y  
recorded.  Regular sampling surveys  of  the seawater  must be c a r r i e d  out  according t o  
s t anda rd  methods. 

( a )  Parameters  t o  be measured 

They a r e  t h e  same f o r  water ,  sediments ,  s h e l l f i s h  and f o r  t h e  sou rces  o f  p o l l u t i o n  
( s e e  t a b l e  3). The fol lowing w i l l  always be measured: 

2/ I n t e r n a t i o n a l  Standards f o r  Drinking-Water, 3rd e d i t i o n  (Geneva, WHO, 1971). - 



Table 2 : Parameters t o  be measured op t iona l ly  i n  addi t ion  t o  the 
obl iga tory  programme 

I Bacter io logica l  analyses of  t o t a l  and faecal  col iforms and faeca l  
s t r ep tococc i  i n  sediments and beach mater ia ls .  

I1 Inves t iga t ions  on human pathogenic micro-organisms i n  water, beach 
mate r i a l s ,  sediments and plankton. 

I l l  Parameters applied t o  eut rophica t ion  condi t ions  

1. Biomass and dens i ty  of phytoplankton 

(a) Chlorophylles i n  mg/m 3 

( b )  Density of phytoplankton i n  No. c e l l s / l  

2. Nutrients  

(a)  P.,ot, 
( b )  NH,, NOn, NO,, and organic N i n  mg/m 3 

3. Indica t ions  o f  anoxic condi t ions  

(a)  Relat ionship of HS/On/Eh 

(b) Other observations 



Table 1 ; Parameters t o  be measured f o r  the  obl igatory  p a r t  o f  the  monitoring 
programme i n  coas ta l  waters 

I Parameters descr ib ing general  condit ions i n  the  monitoring area  a t  t h e  time of 
sampling 

1. Meteorological condi t ions  

With p a r t i c u l a r  emphasis on continuous measurements o f  wind d i r e c t i o n  and 
ve loc i t i e s .  

2. Hydrographic condi t ions  

(a) Sea temperature and its v e r t i c a l  d i s t r i b u t i o n  from the surface  t o  the  
bottom; 

(b) S a l i n i t y  i n  O/oo (0 m depth, intermediate l aye r  and bottom); 

(c) Oxygen i n  m l / 1  and % s a t u r a t i o n  (0 m depth, in termedia te  l aye r  and 
bottom) ; 

(d) Turbidity a s  Secchi i n  m ,  

3. Dynamic condit ions 

( a )  S t a t e  of  t i d e s ;  

(b) S t a t e  of  waves; 

(c )  Current measurements: d i r e c t i o n  and speed i n  m/sec; 

(d) Dr i f t s :  d i r e c t i o n  and speed i n  m/sec. 

4. Visual observations on po l lu t ion  t r a c e s  

( a )  Colour , disco lo ra t ion ,  unusual t u r b i d i t i e s  ; 

(b) Odour ; 

(c)  Sl icks ,  foams, f l o a t a b l e s ,  dead organisms, e t c .  

I1 Parameters measured on individual  samples 

1. Acc'ompanying data  

(a) Air, sea  and sample temperatures during t r anspor ta t ion ;  

(b) S a l i n i t y  i n  O/oo; 

2. Bacter io logical  da ta  

(a )  Total  coliforms a s  no. Col/100 ml; 

(b) Faecal coliforms (E. c o l i )  as  no. Col/100 m l ;  

( c )  Faecal s t r ep tococc i  (enterococci)  as  no. Col/100 m l  . 



among t h e  va r ious  s tudy  a r e a s  around t h e  Mediterranean c o a s t  and cove r s  examination 
o f  r e c r e a t i o n a l  waters ,  sediments  and beaches, us ing  phys i ca l ,  chemical ,  b i o l o g i c a l  
and microbio logica l  parameters .  

(a) Parameters  t o  be measured 

Beach zone: The s t r e t c h  o f  beach along t h e  wa te r l i ne  w i l l  be examined with regard  
t o  its v i s u a l  appearance. This w i l l  i n d i c a t e  t h e  presence and e x t e n t  o f  t a r b a l l s ,  
o i l s l i c k s ,  seaweed, dead organisms, s t r anded  d e b r i s  and any o t h e r  p o l l u t i n g  
ma te r i a l s .  A uniform v i s u a l  c l a s s i f i c a t i o n  scheme w i l l  be adopted f o r  a l l  s t udy  
a r eas .  These surveys w i l l  be co-ordinated with t h e  c o a s t a l  water sampling 
programme. 

Recrea t iona l  waters:  Examination o f  t h e  water zone where body-contact water s p o r t s  
t ake  p l ace  w i l l  be c a r r i e d  ou t  with r e s p e c t  t o  its v i s u a l  pearance and phys i ca l ,  
chemical ,  b i o l o g i c a l  and micro-biological  c h a r a c t e r i s t i c & ?  The microbio logica l  
t e s t s  a r e  l i m i t e d  t o  t h e  most common i n d i c a t o r s  o f  f a e c a l  po l lu t i on .  The d e n s i t y  
d i f f e r e n c e s  between f a e c a l  co l i fo rms  and f a e c a l  s t r e p t o c o c c i  might i n d i c a t e  t h e  
p o s s i b l e  sou rces  o f  p o l l u t i o n .  Pathogenic organisms a r e ,  o f  course ,  o f  p a r t i c u l a r  
importance and whereas i t  i s  no t  p r a c t i c a b l e  t o  s p e c i f y  a g e n e r a l l y  a p p l i c a b l e  
programme, i t  should be emphasized t h a t  a s says  of Salmonella,  S h i q e l l a ,  V. cho le rae ,  
etc. should be c a r r i e d  out  i n  a sys temat ic  manner wherever pos s ib l e ,  us ing  t h e  same 
sampling network a s  f o r  t h e  o t h e r  parameters.  Parameters r e l a t e d  t o  eu t roph ica t ion  
phenomena w i l l  on ly  be  inc luded  i n  t h e  programme i n  p l aces  where nuisance  from a l g a l  
blooms becomes apparent .  A list o f  measurement parameters  is given i n  t a b l e s  1 
and 2. 

Sediments: Basic  sed imento logica l  c h a r a c t e r i s t i c s  o f  t h e  monitoring a r e a  need t o  be  
desc r ibed ,  and type ,  s t r u c t u r e  and o t h e r  f e a t u r e s  o f  p a r t i c u l a r  sediment samples 
used f o r  b a c t e r i o l o g i c a l  examination, recorded.  

E f f l u e n t s  and r i v e r s :  Major e f f l u e n t s  and r i v e r s  d ischarg ing  i n t o  t h e  s tudy  a r e a  
need t o  be examined. I t  is not  suggested t h a t  every d i scha rge  o f  domestic sewage 
w i l l  need t o  be s e p a r a t e l y  sampled. Only biochemical oxygen demand, s e t t l e a b l e  
s o l i d s  and t h e  volume o f  t h e  d i s cha rge  w i l l  be determined i n  t h e  minimum programme, 
al though o t h e r  parameters  should be covered where app rop r i a t e .  Sampling should be 
c a r r i e d  out  on t h e  same days a s  f o r  c o a s t a l  waters .  

(b) Monitoring procedures 

Sampling and a n a l y s i s  i n  t h e  monitoring a r e a s  o f  t h e  p a r t i c i p a t i n g  c o u n t r i e s  need t o  
be  conducted according t o  common p r i n c i p l e s  and procedures and harmonized with t hose  
accepted f o r  t h e  o t h e r  p i l o t  p r o j e c t s .  

Location of  sampling po in t s :  While t h e  s a n i t a r y  i n spec t ion  of  beaches cove r s  t h e  
e n t i r e  t i d e l i n e ,  sampling p o i n t s  have t o  be de f ined  f o r  t h e  water body. Each po in t  
w i l l  be i d e n t i f i e d  by t h r e e  co-ord ina tes  and kept f i xed  throughout t h e  p r o j e c t  
period.  The a r e a  sampled w i l l  cover  t h e  e n t i r e  body o f  water which e x e r t s  
s i g n i f i c a n t  i n f luence  on t h e  r e c r e a t i o n a l  q u a l i t y  o f  t h e  c o a s t a l  waters .  In a l l  
s t udy  a r e a s ,  samples w i l l  be taken a t  a d i s t a n c e  o f  10  m from t h e  low t i d e  mark 
every 250 m along t h e  coas  l i n e .  In a d d i t i o n ,  a t  l e a s t  one sampling po in t  w i l l  be s e s t a b l i s h e d  fo r  each km o f  t h e  s tudy  area. In  water over  5 m i n  depth,  samples 
w i l l  be taken  from t h e  s u r f a c e  l a y e r ,  from t h e  middle o f  t h e  water body and from t h e  
i n t e r f a c e  l a y e r  above t h e  benthos. In a d d i t i o n ,  bottom sediment samples w i l l  be 

I/ 3. BRISOU: An environmental s a n i t a t i o n  plan f o r  t h e  Mediterranean seaboard. - 
Publ ic  Health Papers 62, (Geneva, WHO, 1976). 



( e l  s u r v e i l l a n c e  o f  s h e l l f i s h  waters  and specimens; 

( f )  d a t a  a n a l y s i s  and i n t e r p r e t a t i o n .  

The r e s u l t s  ob ta ined  from each monitoring a r e a  w i l l  be f i r s t  examined and eva lua ted  
by t h e  co-operat ing i n s t i t u t i o n s .  Subsequently, a j o i n t  eva lua t ion  w i l l  be 
undertaken by t h e  p r o j e c t  management i n  c o l l a b o r a t i o n  with t h e  co-operat ing 
i n s t i t u t i o n s .  To ensure uni formi ty  o f  d a t a  r e p o r t i n g ,  t e c h n i c a l  g u i d e l i n e s  and a 
s t anda rd  format w i l l  be developed. The p o s s i b i l i t y  o f  computer iza t ion  o f  data w i l l  
be i nves t i ga t ed .  

The fol lowing g u i d e l i n e s  w i l l  be used: 

A. 1.1 S e l e c t i o n  o f  monitoring a r e a s  

Publ ic  h e a l t h  i m p l i c a t i o n s  a r e  most s e r i o u s  f o r  ba th ing  and f o r  s h e l l f i s h  waters .  
Therefore monitoring a r e a s  should f i r s t  be e s t a b l i s h e d  where i n t e n s i v e  r e c r e a t i o n a l  
a c t i v i t i e s  t a k e  place.  Locat ions which a r e  h igh ly  f requented  and which a r e  
s imultaneously exposed t o  d i s cha rge  o f  waste wa te r s  and o t h e r  p o l l u t i o n  i n p u t s  
should p re fe rab ly  be chosen, t a k i n g  i n t o  account meteoro logica l  and oceanographic 
condi t ions .  

Secondly, monitoring a r e a s  should  be e s t a b l i s h e d  i n  s h e l l f i s h  growing waters .  

In a d d i t i o n ,  remote a r e a s ,  which a r e  n e i t h e r  v i s i t e d  by ho l iday  makers nor  s u b j e c t  
t o  any p o l l u t i o n  loads ,  should  be included t o  s e r v e  a s  r e f e r ence  ( c l e a n )  a r ea s .  

4.1.2 C h a r a c t e r i s t i c s  o f  monitoring a r e a s  

The f i r s t  s t e p  t o  be taken t o  implement t h e  p i l o t  p r o j e c t  w i l l  be t o  draw up a 
d e t a i l e d  map of  t h e  a r e a s  s e l e c t e d  f o r  monitoring. This  w i l l  i nc lude  t h e  
q u a l i t a t i v e  and q u a n t i t a t i v e  i d e n t i f i c a t i o n  of :  

( a )  sewage o u t l e t s  and any waste o r  o the r  d i s cha rge  po in t s ;  

(b) s o l i d  waste dumping s i t e s  on-shore and of f -shore ;  

(c)  l o c a l  c u r r e n t s  i n  t h e  c o a s t a l  waters  r e l a t i v e  t o  po in t  sou rces  and beach 
l o c a t i o n ;  

(d )  c l ima to log ica l ,  meteoro logica l  and hydrographic cond i t i ons .  

If i n s u f f i c i e n t  q u a n t i t a t i v e  informat ion  e x i s t s ,  d i s cha rge  measurements ( f low 
gauging) o r  c u r r e n t  measurements w i l l  have t o  be made p r i o r  t o ,  o r  i n  conjunct ion  
with,  t h e  sampling and a n a l y s i s  programme i n  t h e  a r e a s ,  keeping i n  mind t h e  
p o s s i b i l i t y  t o  use modern techniques  such a s  remote sens ing .  

The importance of d i r e c t i o n  and rebound on t h e  c o a s t  o f  c o a s t a l  c u r r e n t s  h a s  t o  be 
p a r t i c u l a r l y  noted because it p lays  an important  r o l e  i n  t h e  c i r c u l a t i o n  o f  
p o l l u t a n t s ,  e s p e c i a l l y  t hose  f ixed on f l o a t i n g  ma t t e r  which a r e  submit ted t o  t h e  
movement o f  t h e  c u r r e n t s .  

4.1.3 Monitoring of beaches and ba th ing  waters  

A s t anda rd  p a t t e r n  o f  s u r v e i l l a n c e  is proposed, r ep re sen t ing  a minimum programme t o  
b e  extended where cons idered  necessary.  I t  is designed t o  s ecu re  c o m p a t i b i l i t y  



3. OBJECTIVES 

The o v e r a l l  ob jec t ive  o f  the  p i l o t  p ro jec t  is t o  produce s t a t i s t i c a l l y  s i g n i f i c a n t  
da ta ,  s c i e n t i f i c  information and technical  pr incipJes which a r e  required f o r  the  
assessment of  the  present  l e v e l  o f  coas ta l  po l lu t ion  a s  it concerns human heal th  and 
a r e  indispensable f o r  the  r a t i o n a l  design and e f f i c i e n t  implementation o f  na t iona l  
programmes for  the  con t ro l  o f  coas ta l  po l lu t ion  from land-based sources i n  the  
Mediterranean area.  

The immediate ob jec t ives  o f  the  p i l o t  p ro jec t  are :  

t o  design and implement a programme for  the  s a n i t a r y  and heal th  su rve i l l ance  o f  
c o a s t a l  r ec rea t iona l  a reas  and of  s h e l l f i s h  growing waters i n  se lec ted  c o a s t a l  
a reas  of  t h e  Mediterranean; 

t o  i n i t i a t e  a s c i e n t i f i c  study on the epidemiological evidence of  heal th  
e f f e c t s  caused by inadequate s a n i t a r y  condi t ions  i n  c o a s t a l  a reas  and t o  
promote r e l a t e d  s t u d i e s ;  

t o  review methods f o r  t h e  assessment o f  c o a s t a l  po l lu t ion  and t o  recommend 
p r inc ip les  f o r  the con t ro l  of  po l lu t ion  from land-based sources;  

t o  make supplementary equipment ava i l ab le  t o  i n s t i t u t e s  col laborat ing i n  t h e  
monitoring network; 

t o  provide t r a i n i n g  f a c i l i t i e s  f o r  profess ionals  working on c o a s t a l  water 
qua l i ty  monitoring and con t ro l ;  

t o  make technical  and s c i e n t i f i c  information a v a i l a b l e  through t h e  publ ica t ion 
of guidel ines  and o the r  information mater ia l .  

4. PROGRAMME OF WORK 

The programme of work ou t l ined  i n  t h i s  opera t ional  document w i l l  only be ca r r i ed  out  
by na t iona l  l a b o r a t o r i e s  and i n  a reas  designated by t h e i r  governments. The work 
w i l l  be c lose ly  co-ordinated and harmonized with t h e  work executed by o the r  p i l o t  
p ro jec t s  which c o n s t i t u t e  the  UNEP Co-ordinated Mediterranean Pol lu t ion Monitoring 
and Research Programme (ME0 POL). 

4.1 Monitoring of  se lec ted  c o a s t a l  a reas  

The monitoring p a r t  of t h e  p ro jec t  w i l l  be implemented through: 

(a) establishment o f  a network of col laborat ing nat ional  i n s t i t u t i o n s  nominated by 
t h e i r  governments; 

(b)  s e l e c t i o n  and designation o f  monitoring a reas  by t h e  governments; 

(c) choice and harmonization o f  monitoring procedures and a n a l y t i c a l  methods; 

(d) su rve i l l ance  of beaches and bathing waters; 



1. INTRODUCTION 

A s  p a r t  o f  t h e  a c t i v i t i e s  env isaged  w i t h i n  t h e  framework o f  t h e  Medi terranean Act ion 
P lan ,  a j o i n t  WHO/UNEP Exper t  C o n s u l t a t i o n  was h e l d  a t  t h e  WHO h e a d q u a r t e r s  i n  
Geneva ( 1 5  t o  19 December 1975) t o  deve lop  t h i s  o p e r a t i o n a l  document f o r  t h e  p i l o t  
p r o j e c t  on C o a s t a l  Water Q u a l i t y  Cont ro l .  The document was p repared  by e x p e r t s  
i n v i t e d  i n  t h e i r  p e r s o n a l  c a p a c i t y  from a l l  Medi terranean s t a t e s  and by a few 
e x p e r t s  nominated by t h e i r  Governments. 

2. OUTLINE OF THE PILOT PROJECT 

The s e r i o u s  and r a p i d l y  growing p o l l u t i o n  o f  t h e  c o a s t a l  water  o f  t h e  Medi terranean 
is having an i n c r e a s i n g  impact  on t h e  s o c i a l  and economic wel l -being o f  t h e  
c o u n t r i e s  b o r d e r i n g  it. In a d d i t i o n  t o  t h e  m i l l i o n s  o f  i n h a b i t a n t s  l i v i n g  a long  t h e  
c o a s t l i n e  o f  t h e  Medi te r ranean ,  m i l l i o n s  o f  t o u r i s t s  spend t h e i r  h o l i d a y s  on t h e  
s h o r e s  o f  t h i s  s e a ,  t h u s  t h e r e  is a c o n s i d e r a b l e  p o t e n t i a l  f o r  exchange o f  
pa thogenic  a g e n t s .  The p r e s e n t  s i t u a t i o n  c o n s t i t u t e s  a s i g n i f i c a n t  h e a l t h  hazard i n  
many p l a c e s ;  s a l m o n e l l o s i s ,  d y s e n t e r y ,  v i r a l  h e p a t i t i s  and p o l i o m y e l i t i s  have a l l  
been endemic i n  t h e  Medi terranean a r e a ,  and d u r i n g  r e c e n t  y e a r s  t h e r e  have been a 
number o f  c h o l e r a  o u t b r e a k s .  There is a d i s t i n c t  need f o r  b e t t e r  s t a t i s t i c s  
concern ing  c o r r e l a t i o n  between d i s e a s e s  and water  p o l l u t i o n .  There is ample 
ev idence  t h a t  contaminated s h e l l f i s h  a r e  an i m p o r t a n t  concern  t o  p u b l i c  h e a l t h .  I t  
is a l s o  c e r t a i n  t h a t  con tamina t ion  o f  sea food  by c h e m i c a l s  and heavy m e t a l s  h a s  t o  
b e  taken i n t o  c o n s i d e r a t i o n ,  bu t  t h i s  a s p e c t  is d e a l t  wi th  by o t h e r  p i l o t  p r o j e c t s  
w i t h i n  t h e  framework o f  t h e  Co-ordinated Medi terranean P o l l u t i o n  Monitor ing and 
Research Programme. The r i s k  of  i n f e c t i o n  from swimming and o t h e r  r e c r e a t i o n a l  
a c t i v i t i e s  i n  c o a s t a l  w a t e r s  is enhanced i n  c e r t a i n  a r e a s  because o f  t h e  absence  o r  
inadequacy o f  beach s a n i t a r y  f a c i l i t i e s .  Thus t h e  fo l lowing  a c t u a l  and p o t e n t i a l  
h e a l t h  effects a r e  o f  prime importance:  

( a )  i n f e c t i o n  from seafood ( s h e l l f i s h  i n  p a r t i c u l a r ) ;  

(b) i n f e c t i o n  from b a t h i n g ;  

( c )  t h e  s a n i t a t i o n  and ameni ty  o f  beaches  and c o a s t a l  wa te rs .  

There is a g e n e r a l  s c a r c i t y  o f  exper ienced  s c i e n t i s t s ,  e n g i n e e r s  and a d m i n i s t r a t o r s  
f o r  t h e  p lann ing  and implementat ion o f  p o l l u t i o n  c o n t r o l  programmes. The proposed 
p i l o t  p r o j e c t  w i l l  d e a l  wi th  t h e s e  problems w i t h i n  t h e  o v e r a l l  framework o f  t h e  UNEP 
Co-ordinated Medi terranean P o l l u t i o n  Monitor ing and Research Programme and WHO w i l l  
assume t h e  r e s p o n s i b i l i t y  f o r  its implementat ion.  
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Figure III : MED CRUISE zones of special  interest :  A )  High surface evaporation due t o  Mistral winds.  Origin o f  
western Mediterranean bottom water. 6) Po, Rhone, Ebro and Nile river fans. C )  Possible high 
volcanic input: Stromboli, Etna (active)  Thira ( inact ive ) .  D) Sills defining limits o f  
Mediterranean water exchange with other seas. E) S i l l s  separating Mediterranean regional seas. 
F) Deepest areas o f  Mediterranean. Origin of bottom waters. 







(i) Study  o f  a i r  t o  s e a  p a r t i c u l a t e  f l u x  by large-volume a i r  f i l t r a t i o n  t e c h n i q u e s ;  

(j) O t t e r - t r a w l i n g  and d r e d g i n g  f o r  b e n t h i c  o rgan i sms ;  

( k )  I n t e r c a l i b r a t i o n  o f  methods; 

( 1 )  large-volume sampling f o r  r a d i o n u c l i d e  measurements.  

4.2 Geoqraphic a r e a  t o  be  covered  

MED CRUISE w i l l  cover  o n l y  t h e  open w a t e r s  o f  t h e  Medi te r ranean .  S p e c i f i c  
programmes i n  t h e  c o a s t a l  w a t e r s  might be under taken  o n l y  upon r e q u e s t  o f  c o u n t r i e s  
c o n t r o l l i n g  t h e s e  c o a s t a l  w a t e r s .  

The c r u i s e  h a s  been d i v i d e d  up i n t o  1 6  l e g s  - c o n s i s t i n g  o f  a t o t a l  o f  75 SOOS 
( f i g u r e s  I and 11) - which a r e  i n i t i a t e d  and t e r m i n a t e d  a t  e l e v e n  d i f f e r e n t  p o r t s  o f  
call  th roughout  t h e  Medi te r ranean .  In  some c a s e s ,  s t a t i o n s  have been d e s i g n a t e d  i n  
a r e a s  where known oceanograph ic  phenomena occur  i n  o r d e r  t o  c o r r e l a t e  p o l l u t a n t  
l e v e l s  w i t h  g e n e r a l  o r  s p e c i f i c  oceanograph ic  f e a t u r e s  ( f i g u r e  I11 ). Three examples  
a r e  t h e  Medi te r ranean  and Black Sea wa te r  exchange a c r o s s  t h e  G i b r a l t a r  S i l l  
( s t a t i o n s  11-13),  a r e a s  o f  bottom water  fo rmat ion  o f f  t h e  i s l a n d s  o f  Rhodes and 
T h i r a  ( s t a t i o n s  41, 42, 43, 48, 49 and 5G), and t h e  Medi te r ranean  and Black Sea 
wa te r  exchange a r o s e  t h e  Bosphorus.  The d e t a i l e d  MED CRUISE p l a n  is p r e s e n t e d  i n  
t h e  t a b l e .  

The proposed c r u i s e  t r a c t s  and sampl ing  s t a t i o n s  o u t l i n e d  i n  t h e  t a b l e  w i l l  r e q u i r e  
approx imate ly  f o u r  months t o  complete .  T h i s  i s  c o n s i d e r e d  t h e  minimum time 
n e c e s s a r y  t o  s u r v e y  t h e  open w a t e r s  o f  t h e  Medi te r ranean  e x t e n s i v e l y .  Pending t h e  
a v a i l a b i l i t y  o f  a d d i t i o n a l  s h i p  t i m e  ( i . e .  two months),  c e r t a i n  areas o r  s p e c i f i c  
s t a t i o n s  would be re-occupied a s  d i c t a t e d  by t h e  r e s u l t s  o b t a i n e d  d u r i n g  t h e  f i r s t  
1 6  l e g s .  

4.3 D e t a i l e d  sampl ing  p r o c e d u r e s  f o r  SOOS 

( A )  B i o t a  

( i )  Microplankton 

S u r f a c e  mic rop lank ton  ( p h y t o p l a n k t o n  and zoop lank ton)  samples  w i l  be t a k e n  by towing 
s t a n d a r d  p lank ton  n e t s  a t  a d e p t h  o f  approx imate ly  4  metres f o r  30 t o  60 minutes .  
Towing speed  shou ld  b e  between 2  and 3 k n o t s .  Samples w i l l  be c a r e f u l l y  examined 
and a l l  t a r  b a l l s ,  p a i n t  c h i p s ,  m e t a l  c h i p s ,  e t c . ,  removed b e f o r e  s t o r a g e .  An 
a l i q u o t  o f  t h e  sample w i l l  be  p r e s e r v e d  i n  f o r m a l i n  f o r  i d e n t i f i c a t i o n  and t h e  
remainder  s p l i t  i n  two f o r  s e p a r a t e  a n a l y s e s  o f  heavy m e t a l s  and c h l o r i n a t e d  
hydrocarbons.  The d r a i n e d  mic rop lank ton  samples  w i l l  be wrapped i n  p re -c leaned  
aluminium f o i l  o r  p l a s t i c ,  depending upon t h e  d e s i r e d  a n a l y s i s ,  and s t o r e d  f r o z e n  a t  

0 
-20 c. 

(ii) Macrozooplankton and nek ton  

S t a n d a r d  Isaacs-Kidd midwater t r a w l s  w i l l  be made i n  s t e p p e d - o b l i q u e  f a s h i o n  between 
200m and t h e  s u r f a c e .  The t r a w l  shou ld  be  towed f o r  approx imate ly  60 minu tes  a t  
s p e e d s  o f  3-4 k n o t s .  The o rgan i sms  w i l l  be  s o r t e d  on board  and t h e  predominant  
s p e c i e s  t r e a t e d  and s t o r e d  a s  o u t l i n e d  f o r  t h e  mic rop lank ton .  The p r i n c i p a l  



This  proposa l  fo r  a j o i n t  Mediterranean c r u i s e  (MED CRUISE) was prepared under t h e  
d i r e c t i o n  o f  Dr. Char les  Osterberg by members o f  h i s  s t a f f  on advice  from t h e  
S t ee r ing  Committee. 

2. CRUISE OBJECTIVES 

The long-term o b j e c t i v e  o f  t h e  c r u i s e  w i l l  be t o  i nc rease  t h e  d a t a  base f o r  
understanding biogeochemical processes  which i n f l u e n c e  t h e  f a t e  o f  p o l l u t a n t s  i n  t h e  
Mediterranean Sea. 

The short- term o b j e c t i v e  o f  t h e  c r u i s e  is d a t a  a c q u i s i t i o n ,  i n t e r c a l i b r a t i o n  o f  
sampling methods, f a m i l i a r i z a t i o n  with new techniques  and t r a i n i n g  of  personnel  from 
c o u n t r i e s  which l a c k  adequate f a c i l i t i e s  f o r  shipboard t r a i n i n g .  

3. CRUISE SCHEDULE 

The c r u i s e  i s  planned f o r  a 4-6 month per iod  dur ing  1978. 

4. CRUISE PROGRAMME 

4.1 Scope 

The c o r e  o f  t h e  MED CRUISE p r o j e c t  w i l l  c o n s i s t  o f  a r e g u l a r  i n t e r d i s c i p l i n a r y  
sampling programme c a r r i e d  o u t  a t  a s e r i e s  o f  s t anda rd  open ocean s t a t i o n s  (SODS) 
s i t u a t e d  i n  a g r i d  designed t o  maximize informat ion  gained from t h e  d i f f e r e n t  c r u i s e  
l egs .  A t  each SOOS, t h e  fo l lowing  samples w i l l  be taken:  

Large volume water  samples f o r  heavy me ta l s  and ch lo r ina t ed  hydrocarbons; 

Undisturbed sediment co re  f o r  heavy me ta l s  and ch lo r ina t ed  hydrocarbons; 

Isaacs-Kidd midwater t r a w l  fo r  measuring heavy me ta l s  and c h l o r i n a t e d  
hydrocarbons i n  nekton and macrozooplankton; 

Su r f ace  phytoplankton and zooplankton f o r  heavy me ta l s  and c h l o r i n a t e d  
hydrocarbons; 

Neuston tow f o r  t a r  b a l l s ;  

Water samples a t  1 metre depth f o r  d i s so lved  hydrocarbons; 

Standard hydrographic c a s t s  f o r  temperature,  s a l i n i t y ,  d i s so lved  oxygen and 
n u t r i e n t s .  

In  a d d i t i o n ,  a t  a few s e l e c t e d  SODS t h e  fol lowing a c t i v i t i e s  w i l l  be undertaken: 

(h) Determinat ion o f  f l u x  o f  p a r t i c u l a t e  mat te r  and a s soc i a t ed  p o l l u t a n t s  i n  water 
by use o f  sediment t r a p s ;  



Appendix I 

PROPOSAL FOR A 

MEDITERRANEAN CRUISE (MED CRUISE)  

prepared by t h e  IAEA/FAO/IOC/WMO/UNEP S t e e r i n g  Committee 
i n  September 1977 

1. INTRODUCTION 

A s  p a r t  o f  t h e  Mediterranean P o l l u t i o n  Monitoring and Research Programme (MED P O L ) ,  
which is t h e  s c i e n t i f i c  component o f  t h e  Mediterranean Action Plan adopted by t h e  
Intergovernmental  Meeting on t h e  P ro t ec t ion  o f  t h e  Mediterranean Sea (Barcelona,  
January 1975), s e v e r a l  j o i n t  c r u i s e s  have been made dur ing  t h e  p a s t  two years  t o  
c o l l e c t  d a t a  on t h e  state o f  p o l l u t i o n  i n  t h e  open waters  o f  t h e  Mediterranean Sea. 
These were c a r r i e d  out  under a j o i n t  IAEA/IOC/UNEP p r o j e c t  e n t i t l e d  "Biogeochemical 
S t u d i e s  o f  Se lec ted  P o l l u t a n t s  i n  t h e  Open Waters o f  t h e  Mediterranean" and have 
furn ished  some o f  t h e  f i r s t  comprehensive informat ion  on t h e  l e v e l s  o f  heavy me ta l s  
and ch lo r ina t ed  hydrocarbons i n  water ,  b i o t a  and sediments  from t h e  open 
Mediterranean and a l s o  f i l l e d  t h e  need f o r  a sys temat ic  means t o  a q u i r e  more samples 
i n  t h e  c o a s t a l  zones a s  p a r t  o f  t h e  MED I1 and I11 monitoring programmes. Severa l  
e x p e r t  c o n s u l t a t i o n  meetings have poin ted  ou t  t h e  n e c e s s i t y  o f  ob ta in ing  f u r t h e r  
d a t a  from t h e  open Mediterranean and a l s o  t h e  need f o r  sys temat ic  means t o  acqu i r e  
more comprehensive d a t a  i n  t h e  f u t u r e .  

Reviewing t h e  r e s u l t s  o f  t h e s e  a c t i v i t i e s ,  t h e  Mid-term Review Meeting on t h e  
Progress  o f  t h e  Co-ordinated Mediterranean Po l lu t i on  Monitoring and Research 
Programme (MED POL) and Related P r o j e c t s  o f  t h e  Mediterranean Action Plan (Monaco, 
18-22 J u l y  1977 ) recommended (paragraph 5.5 ( v i )  of UNEP/WG. ll/5) t h e  following: 

"More exper ience  is needed and should be provided by e x p e r t s  i n  organiz ing  end 
ca r ry ing  out  j o i n t  oceanographic c r u i s e s  which would inc rease  t h e  number and q u a l i t y  
o f  d a t a  on t h e  open waters  o f  t h e  Mediterranean and could be used, on r eques t  by t h e  
r e l e v a n t  n a t i o n a l  a u t h o r i t i e s ,  t o  provide a d d i t i o n a l  d a t a  f o r  c e r t a i n  c o a s t a l  
waters .  A Stee r ing  Committee should be e s t a b l i s h e d  and charged with t h e  t a s k  o f  
prepar ing  a d e t a i l e d  programme f o r  such a c r u i s e  along t h e  l i n e s  suggested i n  
document UNEP/WG.ll/INF.7. This programme, which should be submit ted f o r  approval  
t o  t h e  Intergovernmental  Meeting e a r l y  next  year i n  Monaco, should be prepared i n  
c l o s e  c o n s u l t a t i o n  and co-operat ion with a s  many Mediterranean s c i e n t i s t s  a s  
poss ib le . "  

In  o rde r  t o  pursue t h e  mat te r  according t o  t h i s  recommendation, a S t ee r ing  Committee 
was s e t  up on 9 September 1977, composed o f  FAO, IOC,  WMO, IAEA and UNEP, with IAEA 
chosen a s  co-ordinator  o f  the work and D r .  Char les  Osterberq,  Head, I n t e r n a t i o n a l  
Laboratory o f  Marine Rad ioac t iv i t y ,  Monaco, e l e c t e d  a s  Chairman. 
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4. WORKPLAN AND TIMETABLE 

A c t i v i t y  Time Respons ib i l i t y  

Signature o f  p r o j e c t  document September 1976 IAEA, UNEP 

S t a r t  o f  l abo ra to ry  i n v e s t i g a t i o n s  
a t  IAEA Monaco Laboratory 

October 1976 I AEA 

Se lec t i on  o f  co-operating n a t i o n a l  October 1976 IAEA, UNEP 
research cent res  

Planning o f  c r u i s e  schedules Oct/Nov . 1976 IAEA 

Research con t rac ts  signed w i t h  
n a t i o n a l  research cent res  

S t a r t  o f  l abo ra to ry  i n v e s t i g a t i o n s  
a t  co-operating n a t i o n a l  
research cent res  

Cruises co-ordinated by IAEA 

Mid-term meeting 

Mid-term r e p o r t  

F i n a l  meeting 

F i n a l  r e p o r t  

November 1976 I A E A  

November 1976 Research centres 

June 1977 

Ju l y  1977 

February 1978 

March 1978 

IAEA, research 
cent res  

IAEA 

IAEA 

IAEA, UNEP 

IAEA, UNEP 



a t tempt  t o  e l u c i d a t e  t h e  importance o f  s ink ing  p a r t i c l e s  i n  t r a n s f e r r i n g  t h e s e  
compounds t o  t h e  sediments. 

A s t u d y  w i l l  be made o f  t h e  concen t r a t i ons  o f  c e r t a i n  halogenated hydrocarbons i n  
sediments  a s  a  func t ion  o f  depth i n  t h e  sediment and a s  a  func t ion  o f  d i s t a n c e  from 
shore .  

The r e s u l t s  of  t h e s e  s t u d i e s ,  t oge the r  with t h e  r e s u l t s  o f  water a n a l y s i s ,  w i l l  h e l p  
i n  determining t h e  importance of a e o l i a n  t r a n s p o r t  of  p o l l u t a n t s  t o  t h e  
Mediterranean Sea and i n  e l u c i d s t i n g  t h e  func t ion  o f  sed imenta t ion  processes  i n  
s t r i p p i n g  t h e  water column o f  organic  p o l l u t a n t s .  

4 

( e )  Chlor ina ted  hydrocarbon dynamics i n  marine organisms 

To eva lua t e  t h e  processes  involved i n  t i s s u e  d i s t r i b u t i o n ,  commercially impor tan t  
marine organisms, such a s  mussels and shrimps, w i l l  be l a b e l l e d  with c h l o r i n a t e d  
hydrocarbons i n  o rde r  t o  fol low t h e  t i s s u e  d i s t r i b u t i o n  with time dur ing  t h e  
accumulation phase. Di f fe rences  i n  t h e  r o u t e  of  uptake w i l l  be s t u d i e d  by 
administering s e l e c t e d  c h l o r i n a t e d  hydrocarbons both  through t h e  food-chain and 
d i r e c t l y  from water.  Various combinat ions o f  t h e  compounds can  be given 
simultaneously t o  a s s e s s  s y n e r g i s t i c  e f f e c t s  on t i s s u e  l o c a l i z a t i o n .  Other groups 
o f  l a b e l l e d  organisms w i l l  be t r a n s f e r r e d  t o  an i n  s i t u  l o c a t i o n  o f f s h o r e  near  
Monaco and i n d i v i d u a l s  p e r i o d i c a l l y  s a c r i f i c e d  t o  determine t h e  f l ux  o f  t h e s e  
p o l l u t a n t s  from t h e  va r ious  t i s s u e s  under n a t u r a l  cond i t i ons .  Resu l t s  w i l l  p rovide  
information on p r i n c i p a l  depos i t i on  s i t e s  o f  c h l o r i n a t e d  hydrocarbons i n  t i s s u e s  a s  
wel l  a8 mechanisms f o r  t r a n s l o c a t i o n  o f  t h e s e  p o l l u t a n t s  wi th in  t h e  organisms. 
Experiments w i l l  a l s o  be  i n i t i a t e d  t o  e l u c i d a t e  deg rada t ive  pathways wi th in  
organisms and hopefu l ly  i d e n t i f y  metabol ic  d e r i v a t i v e s  o f  c h l o r i n a t e d  hydrocarbons. 

To t e s t  t h e  hypothes is  t h a t  zooplankton and t h e i r  p a r t i c u l a t e  products  could p lay  a 
r o l e  i n  t r a n s p o r t i n g  c h l o r i n a t e d  hydrocarbons t o  depth ,  a s tudy  of  t h e  n a t u r a l  
l e v e l s  o f  t h e s e  compounds i n  zooplankton and t h e i r  p a r t i c u l a t e  products  w i l l  be 
undertaken. Large numbers o f  a  s i n g l e  s p e c i e s  o f  macro-zooplankton, t h e  euphaus i id  
Meganyctiphase norvegica,  w i l l  be ana lysed  a long  with t h e i r  f r e s h l y  r e l e a s e d  moults  
and f a e c a l  p e l l e t s .  In a d d i t i o n ,  microplankton, which s e r v e  a s  food f o r  t h e  
euphaus i ids ,  w i l l  be c o l l e c t e d  s imul taneous ly  and analysed t o  a i d  i n  a s se s s ing  t h e  
t o t a l  f l u x  of t h e s e  compounds through euphaus i ids .  

' Also, t h e  informat ion  on c h l o r i n a t e d  hydrocarbon con ten t  i n  zooplankton p a r t i c u l a t e  
products  w i l l  be u s e f u l  i n  t h e  s t u d i e s  involv ing  c o r r e l a t i o n  between c h l o r i n a t e d  
hydrocarbons i n  sediments  with t hose  i n  p a r t i c u l a t e  mat te r  i n  t h e  ove r ly ing  waters .  
Furthermore, measured concen t r a t i ons  i n  euphaus i id  t i s s u e s  and t h e i r  known food w i l l  
g ive  i n s i g h t  i n t o  t h e  ques t ion  o f  whether food-chain magni f ica t ion  o f  t h e s e  
compounds t a k e s  p l a c e  a t  t h i s  t r o p h i c  l e v e l .  



- base l ine  s t u d i e s  and monitoring of  DDT, PCBs and o the r  c h l o r i n a t e d  hydrocarbons 
i n  marine organisms (MED POL I11 ); 

- r e sea rch  on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine organisms and t h e i r  popula t ions  
(MED POL IV); and 

- r e sea rch  on t h e  e f f e c t s  o f  p o l l u t a n t s  on marine communities and ecosystems (MED 
POL V). 

The p a r t i c i p a t i o n  o f  n a t i o n a l  r e sea rch  c e n t r e s  i n  t h e  p r o j e c t  w i l l  be based on 
r e sea rch  c o n t r a c t s  with t h e  IAEA and s u b j e c t  t o  co-ord ina t ion  i n  t h e  framework o f  
t h e  MED POL Programme. 

The work proposed i n  t h e  framework o f  t h i s  p r o j e c t  w i l l  c o n s i s t  o f :  

( a )  Inorganic  and organomercurial measurements 

D i f f e r e n t i a l  anodic s t r i p p i n g  vol tametry w i l l  be used t o  determine t h e  l e v e l  o f  
i no rgan ic  mercury and organomercurials  i n  water samples c o l l e c t e d  from open sea  
a r e a s  which a r e  expected t o  be inf luenced  by d i f f e r e n t  mercury sources .  The s t a t e d  
s e n s i t i v i t y  of  t h e  a n a l y t i c a l  method w i l l  permit d i f f e r e n t i a t i o n  o f  t h e  va r ious  
chemical forms o f  mercury. To complement t h i s  method, convent iona l  f lameless  atomic 
abso rp t ion  spectrophotometry and g a s  chromatographic techniques  w i l l  be employed 
whenever p o s s i b l e  f o r  conf i rmat ion .  

(b) Heavy metal  b i o k i n e t i c s  i n  marine organisms 

In order  t o  widen t h e  knowledge of  t h e  b i o k i n e t i c s  o f  some r a r e l y  s t u d i e d  meta ls ,  
c o n t r o l l e d  l abo ra to ry  s t u d i e s  w i l l  be i n i t i a t e d  on t h e  f l u x  of V ,  As and N i  through 
s e l e c t e d  marine b i o t a .  The r e s u l t s  should prove usefu l  i n  formulat ing models o f  t h e  
gene ra l  b i o l o g i c a l  t r a n s f e r  and c y c l i n g  o f  t h e s e  meta ls .  I n  a d d i t i o n ,  in format ion  
from t h e s e  s t u d i e s  w i l l  s e r v e  a s  fundamental b a s e l i n e  d a t a  f o r  any f u t u r e  work t h a t  
may b e  undertaken with t h e s e  elements .  

Organisms of commercial importancfe, such a s  shrimps and mussels  a s  wel l  a s  
e c o l o g i c a l l y  important  zooplankton, w i l l  be used i n  bioaccumulation and r e t e n t i o n  
s t u d i e s .  S t a b l e  V,  A s  and N i  w i l l  a l s o  be measured i n  t h e  organisms, t h e i r  food and 
p a r t i c u l a t e  products .  

(c )  Determinat ion o f  low molecular weight halogenated hydrocarbons i n  Mediterranean 
sea-water 

E f f o r t s  w i l l  be made t o  measure low molecular  weight halogenated hydrocarbons, o t h e r  
than  PCBs and DDT, i n  open ocean samples (sea water ,  b i o t a ,  sediments)  us ing  t h e  
s t anda rd  gas  chromatographic technique and its modif ica t ion  by Tenax sampling. 

( d )  Transport  pathways o f  halogenated hydrocarbons t o  and wi th in  t h e  Mediterranean 
Sea 

Air samples w i l l  be c o l l e c t e d  along t r a n s a c t s  perpendicular  t o  t h e  c o a s t l i n e s  o f  t h e  
major b a s i n s  i n  order  t o  determine t h e  presence o f  any concen t r a t i on  g rad i en t s .  
This  w i l l  be done f o r  both PCBs and low molecular  weight halogenated hydrocarbons. 

Measurements w i l l  be made o f  the concen t r a t i ons  o f  c e r t a i n  halogenated hydrocarbons 
on p a r t i c u l a t e  ma t t e r  a s  well a s  i n  t h e  water from which they  were f i l t e r e d ,  i n  an 



- t o  c a r r y  out  o b j e c t i v e  assessments o f  problems a f f e c t i n g  the marine environment 
and i t s  l i v i n g  resources; and 

- t o  develop a programme f o r  the  moni tor ing  o f  marine p o l l u t i o n  and i t s  e f fec t  on 
marine ecosystems. 

2.2 Immediate ob jec t i ves  

The o b j e c t i v e  o f  the  p r o j e c t  i s  t o  o b t a i n  data on p o l l u t i o n  i n  open waters o f  t he  
Mediterranean which a re  necessary f o r  t h e  assessment o f  t he  t o t a l  present  l oad  o f  
p o l l u t a n t s  i n  the  Mediterranean and i n  p a r t i c u l a r ,  for  the  understanding o f  t he  
dynamics o f  p o l l u t a n t s ,  (en t ry ,  t ranspor t ,  t rans format ion  and decay). 

These data, combined w i t h  those t h a t  w i l l  be c o l l e c t e d  through the  seven ongoing 
research and moni tor ing  p i l o t  p r o j e c t s  (MED POL I t o  V I I ) ,  would prov ide a sound 
bas is  f o r  a model on the  biogeocycle o f  p o l l u t a n t s  i n  the  Mediterranean. 

The p r o j e c t  i s  intended t o  supplement fou r  o f  t he  seven MED POL p i l o t  p ro jec ts ,  
namely MED POL I1 - V, by  p r o v i d i n g  r e s u l t s  o f  open-ocean measurements o f  water, 
sediments and marine a i r  concent ra t ions  o f  low molecular weight halogenated 
hydrocarbons, PCBs and DOT which w i l l  n o t  be  measured as p a r t  o f  these p i l o t  
p ro jec ts .  Water measurements f o r  i no rgan ic  and organomercurial compounds have 
l i k e w i s e  been excluded from these p i l o t  p ro jec ts ;  yet ,  w i thout  such informat ion,  any 
f u t u r e  attempts a t  c a l c u l a t i n g  mass balances f o r  p o l l u t a n t  i n p u t s  t o  the  
Mediterranean o r  the  exp lanat ion  o f  abnormally h i g h  concentrat ions o f  these e n t i t i e s  
i n  the  marine organisms t o  be monitored, w i l l  be p r a c t i c a l l y  impossible. B i o k i n e t i c  
data on the  behaviour o f  se lec ted trace metals and ch lo r i na ted  hydrocarbons w i l l  be 
valuable i n  p r e d i c t i n g  e f f e c t s  o f  these p o l l u t a n t s  on organisms. 

3. DESCRIPTION OF THE PROJECT 

Open-ocean measurements o f  i no rgan ic  and organomercurial compounds, PCBs, DOT and 
selected low molecular weight c h l o r i n a t e d  hydrocarbons i n  sea-water and i n  marine 
organisms w i l l  be undertaken by  the  I A E A  Monaco Laboratory i n  co-operation w i t h  
se lec ted Mediterranean research centres. Cruises f o r  sample c o l l e c t i o n  w i l l  be 
planned f o r  the  widest geographical coverage poss ib le  i n  order t o  supplement the  
base l ine  measurements made i n  coas ta l  waters by  l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  the  
Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and Research Programme (MED POL). 

The p r o j e c t  w i l l  be named MED POL V I I I  and w i l l  be considered as p a r t  o f  t he  
Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and Research Programme; i t  w i l l  be 
implemented i n  c lose c o l l a b o r a t i o n  w i t h  UNEP. 

The proposed s tud ies  w i l l  be c a r r i e d  out  by t h e  IAEA I n t e r n a t i o n a l  Laboratory o f  
Marine Rad ioac t i v i t y ,  Monaco, i n  co-operation w i t h  Mediterranean research cent res  
having q u a l i f i e d  s c i e n t i s t s  and adequate f a c i l i t i e s  t o  p a r t i c i p a t e  i n  the  work 
o u t l i n e d  herebelow. The p a r t i c i p a n t s  i n  these s tud ies  w i l l  be p r i m a r i l y  selected, 
i n  consu l ta t i on  w i t h  UNEP, among the n a t i o n a l  research cent res  o f f i c i a l l y  nominated 
by t h e i r  governments as p a r t i c i p a n t s  i n  the  FAO(GFCM)/UNEP p i l o t  p r o j e c t s  on: 

\ - base l ine  s tud ies  and moni tor ing  o f  metals, p a r t i c u l a r l y  mercury and cadmium, i n  
marine organisms (MED POL 11); 



i n v e s t i g a t e d  and is a reasonably wel l  accepted f a c t .  However, most r e p o r t s  t o  d a t e  
a r e  concerned with environmental l e v e l s  and t o x i c i t i e s  o f  t h e  h igher  molecular 
weight chemicals ,  e s p e c i a l l y  DDT and PCBs. Only a  few r e p o r t s  concern t h e  lower 
molecular weight compounds i n  s p i t e  o f  t h e  f a c t  t h a t  many o f  them a r e  h igh ly  t o x i c ,  
a r e  more e a s i l y  l o s t  t o  t h e  environment and i n  many c a s e s  a r e  produced i n  q u a n t i t i e s  
f a r  exceeding t h e  more commonly s t u d i e d  compounds. 

Considering t h e  popula t ion  d e n s i t y  o f  c o u n t r i e s  surrounding t h e  Mediterranean, very 
l i t t l e  information concerning p o l l u t i o n  by halogenated hydrocarbons is  a v a i l a b l e .  
I t  has  only  been dur ing  t h e  l a s t  few y e a r s  t h a t  in format ion  about  e x i s t i n g  PCB and 
DDT l e v e l s  i n  t h e  Mediterranean has become a v a i l a b l e ,  even though t h e s e  chemicals  
were found eleswhere i n  environmental samples a s  e a r l y  a s  1966. The kinds  o f  d a t a  
needed concerning c h l o r i n a t e d  hydrocarbons i n  t h e  Mediterranean Sea a r e  : f i r s t ,  
b a s e l i n e  informat ion  on t h e  t ypes  o f  organic  chemicals  p re sen t  and t h e i r  e x i s t i n g  
concen t r a t i ons ;  second, d a t a  on t h e  t r a n s p o r t  o f  t h e s e  compounds t o  and wi th in  t h e  
Mediterranean. 

( d )  Transport  pathways o f  halogenated hydrocarbons t o  and wi th in  t h e  Mediterranean 
Sea 

The techniques  f o r  measuring t h e  concen t r a t i ons  o f  po lychlor ina ted  b iphenyls  i n  
marine b i o t a ,  sea-water,  suspended p a r t i c u l a t e  mat te r  and sediments a r e  e s t ab l i shed .  
Some mod i f i ca t i ons  o f  t h e s e  techniques  w i l l  a l low measurement o f  t h e  low molecular 
weight halogenated hydrocarbons i n  b i o t a ,  sediments  and a i r .  

( e )  Chlor ina ted  hydrocarbon dynamics i n  marine organisms 

For s e v e r a l  yea r s  d a t a  have been accru ing  on t h e  d i s t r i b u t i o n  o f  c h l o r i n a t e d  
hydrocarbon p o l l u t a n t s  i n  marine ecosystems. Chlor ina ted  hydrocarbons, once 
incorpora ted  i n t o  b i o t a  may be broken down by metabolic  processes  t o  form o the r  
compounds which may be more o r  l e s s  t ox i c .  Despi te  t h e  v a s t  amount o f  d a t a  
c o l l e c t e d  t o  d a t e ,  ques t ions  still a r i s e  a s  t o  what metabolic  d e r i v a t i v e s  a r e  formed 
a f t e r  c h l o r i n a t e d  hydrocarbons e n t e r  t h e  organism, whether c e r t a i n  p o l l u t a n t s  a r e  
indeed magnified through t h e  food web, and what i s  t h e  d e t a i l e d  d i s t r i b u t i o n  o f  
t h e s e  p o l l u t a n t s  i n  d i f f e r e n t  organs and t i s s u e s .  

There is a l s o  evidence t h a t  v e r t i c a l l y  migra t ing  zooplankton p lay  an  important  r o l e  
i n  t h e  downward v e r t i c a l  t r a n s p o r t  of  r ad ionuc l ides  and t r a c e  me ta l s  i n  many ocean 
a r e a s  and s e v e r a l  s t u d i e s  sugges t  t h a t  r e l e a s e d  p a r t i c u l a t e  products ,  i n  f a c t ,  
account  fo r  t h e  g r e a t e r  p a r t  o f  t h e  downward f l ux .  Although i t  has  been proposed 
t h a t  c h l o r i n a t e d  hydrocarbons may be t r anspo r t ed  downwards by a s s o c i a t i o n  with 
p a r t i c u l a t e  ma t t e r ,  d i r e c t  evidence o f  t h i s  p o s s i b l e  vec to r  is still t o  be 
determined. 

2. OBJECTIVES 

2.1 Long-term o b j e c t i v e s  

The p r o j e c t  is r e l a t e d  t o  t h e  fol lowing o b j e c t i v e s  and p r i o r i t i e s :  

- t o  suppor t  and encourage the  development o f  e f f e c t i v e  mechanisms for c o l l e c t i n g ,  
ana lys ing  and d isseminat ing  informat ion  bear ing  on t h e  environmental problems 
a v a i l a b l e  i n  s c i e n t i f i c ,  t e c h n i c a l  and l e g a l  l i t e r a t u r e  and a t  t h e  var ious  
r e sea rch  i n s t i t u t i o n s ,  keeping i n  mind t h e  s p e c i a l  needs o f  developing c o u n t r i e s ;  



1. BACKGROUND 

( a )  Inorganic and organomercurial measurements 

Extensive measurements of mercury i n  se lec ted  marine organisms a r e  planned i n  the  
framework o f  t h e  MED POL p i l o t  p ro jec t s  on base l ine  s t u d i e s  and monitoring of 
po l lu tan t s  i n  the  Mediterranean. While the  acqu i s i t ion  of basel ine  d a t a  on mercury 
i n  commercially important marine organisms is a pressing adminis t ra t ive  need f o r  
marine po l lu t ion  con t ro l ,  s c i e n t i f i c  knowledge on the  chemical f a t e  o f  mercury i n  
sea-water, introduced i n t o  the  marine environment from various sources,  is e s s e n t i a l  
f o r  understanding t h e  processes involved i n  the  uptake o f  mercury by marine 
organisms a s  well a s  f o r  predic t ing the  degree o f  harmful e f f e c t s  o f  mercury 
pol lu t ion.  

Whereas t h e  presence of mercury i n  sea-water has been a t t r i b u t e d  t o  a va r i e ty  of  
sources,  such a s  i n d u s t r i a l  wastes, domestic wastes, a i r  t r anspor t ,  n a t u r a l  land 
run-offs e tc . ,  l i t t l e  is known about the  d i f f e r e n t  chemical forms of  mercury found 
i n  the  sea  from various sources o r  how d i f f e r e n t  chemical forms o f  mercury behave i n  
the marine environment. Since t h e  normal concentrat ion of mercury i n  sea-water has 
been est imated t o  be between 10-20 ng/1, quan t i t a t ive  d i f f e r e n t i a t i o n  of  t h e  
d i f f e r e n t  chemical forms o f  mercury i n  sea  water is extremely d i f f i c u l t  t o  obta in  
using conventional a n a l y t i c a l  methods. A new d i r e c t  method f o r  mercury 
determination has been developed i n  the  IAEA Monaco Laboratory by means o f  anodic 
s t r i p p i n g  voltametry which makes poss ible  t h e  measurement o f  concentra t ions  a s  low 
a s  5 ng Hg/1 f o r  inorganic a s  well as  methyl mercury. 

(b) Heavy metal b iok ine t i c s  i n  marine organisms 

In addi t ion t o . t h e  knowledge of standing metal concentrat ion i n  b io ta ,  information 
on metal f lux through organisms is e s s e n t i a l  when using dynamic models t o  a ssess  
metal po l lu tan t  t r a n s f e r  processes i n  t h e  marine ecosystem. More recen t ly ,  s t u d i e s  
have been undertaken t o  inves t iga te  t h e  metabolism of some of t h e  more c r i t i c a l  
heavy metals and meta l lo ids  such a s  Hg, Pb, Cd, Zn, Co and Se. These s t u d i e s  have 
been g r e a t l y  f a c i l i t a t e d  by t h e  use of r a d i o t r a c e r s  which allow measurement o f  f lux  
parameters not  r ead i ly  obta inable  with s t a b l e  isotope techniques. 

Vanadium, a r sen ic  and nickel  a r e  t h r e e  elements which have recen t ly  received 
p a r t i c u l a r  a t t en t ion .  Based on t h e i r  r e l a t i v e  t o x i c i t y  and anthropogenic input  t o  
the  atmosphere, a l l  th ree  a r e  considered a s  p o t e n t i a l  marine pol lu tants .  L i t t l e  
information is ava i l ab le  on the  k i n e t i c s  of  these  e ments i n  b i o t a ;  h wever, t h r e e  
i sotopes ,  "V (T  = 60Od), 73As = 00d) and & = 8 x 10  3 y) emit weak 
X-reys a t  4.5, 6?b2ke~ ,  respect ively ,  and following ~ ~ e ~ k f  separa t ion,  can be 
monitored by standard X-ray spectrometric techniques. 

( c )  Determination o f  low molecular weight halogenated hydrocarbons i n  Mediterranean 
sea-water 

Halogenated hydrocarbons a r e  t h e  most extensively  produced man-made organic 
chemicals. The world-wide ubiquity of  these  chemicals has been extensively  
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ANNEX V 

DESCRIPTION OF THE JOINT IAEA/IOC/UNEP PROJECT ON 

BIOGEOCHEMICAL STUDIES OF SELECTED POLLUTANTS I N  THE OPEN 

WATERS OF THE MEDITERRANEAN 

(MED POL V I I I )  

The t e x t  o f  this project description is an extract from the project  document 
prepared by IAEA and UNEP i n  1976 
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Eut roph ica t ion  cond i t ions :  The data on samples r e f e r r e d  t o  as "surface" are  
samples c o l l e c t e d  as near t o  the  water sur face as possib le.  The c o l l e c t i o n  
depth i n  the  two o ther  columns should be s p e c i f i e d  by t h e  i n v e s t i g a t o r  
depending on l o c a l  cond i t i ons  

Plankton: Mark w i t h  1 i f  present, w i t h  2 i f  absent (b lank = no informat ion) 

3 / FORM 3 ( f i g .  I l l ) :  C. SHELLFISH MULTIPLE SAMPLING POINTS MONITORING - 

I d e n t i f i c a t i o n  

1.2 Use the same order number o f  sampling p o i n t s  as g iven i n  the  re levan t  map 
o f  t h e  moni tor ing  area 

1.3 Give the t o t a l  nunber o f  sampling p o i n t s  which are monitored i n  t h e  area 

Elements monitored: Check t h e  elements which a r e  monitored i n  the area 

B a c t e r i o l o g i c a l  data: Give the  number o f  b a c t e r i a  per 100 m l ,  per 100 g o r  per 
q as i n d i c a t e d  f o r  each r e l e v a n t  microorganism 

Pathogenic organisms: Mark w i t h  1 i f  present, w i t h  2 i f  absent (b lank = no 
in format ion)  

3/ I n  t h e  s h e l l f i s h  moni to r ing  area one or more reference p o i n t s  should a l so  be - 
included. For each o f  these p o i n t s  a separate Form 1 (pages 1 and 2 )  should be 
completed. 



5. Hydrographic cond i t i ons  

0 
5.1 Temperature: i n  C (Centigrade) 

5.2 S a l i n i t y :  i n  '/oo 

5.4 Oxygen-2: i n  % o f  s a t u r a t i o n  

5.5 Transparency: as  Secchi i n  m. 

Page 2 

6. E f f l u e n t s  and 7. Rivers:  Use the same order number t o  i d e n t i f y  t he  same 
e f f l u e n t s  and the same r i v e r s  o f  t he  area 

Volume o f  d ischarg : Note t h a t  the  volume o f  t h e  e f f l u e n t s  i s  i n  m / h  and t h a t  3 
o f  the  r i v e r s  i n  m /s 

8. Beach mate r ia l s  

8.2 Pathogenic organisms: Mark with 1 if present, w i t h  2 i f  absent (b lank = no 
i n  formation) 

FORK 2 ( f i g .  11):  B. RECREATIONAL WATER MULTIPLE SAMPLING POINTS MONITORING 

Page 1 

1. General i d e n t i f i c a t i o n  

1.2 Use the same order number o f  sampling p o i n t  as g iven i n  the  r e l e v a n t  map 
o f  t h e  moni tor ing  area 1 

1.3 Give the t o t a l  number of1 sampling p o i n t s  i n  the  moni tor ing  area 

2. Hydrographic cond i t i ons  1 
2.2 Give the temperature o f  ^he sample conta iner  du r ing  t ranspor t  

4. Pathogenic organisms: Mark wiith 1 i f  present, w i t h  2 if absent (b lank = no 
in format ion)  I 

2/ For each sampling p o i n t  a separate Form 2 (pages 1 and 2) should be completed as - 
appropr ia te  Parameters o f  paras. B.1, B.2 and B.3 represent  t h e  compulsory 
moni to r ing  programme for a l l  c o l l a b o r a t i n g  l abo ra to r ies .  Pars. B.4, B.5, and 
6.6 w i l l  be completed i f  and t o  the  ex tent  t h a t  t he  re levan t  parameters are 
i nc luded i n  the  moni tor ing  programme of  t he  l abo ra to ry  i n  question. 



4. DESCRIPTION OF PROJECT 

The 
imp 

major elements  o f  t h e  p r o j e c t  and t h e  necessary  arrangements f o r  t h e i r  
~ l emen ta t ion  a r e  desc r ibed  hereunder. 

4.1 Geoqraphical coverage 

The p r o j e c t  w i l l  cover ,  s u b j e c t  t o  approval  o f  t h e  r e spons ib l e  n a t i o n a l  a u t h o r i t i e s ,  
t h e  c o a s t a l  r eg ions  o f  t h e  18  c o u n t r i e s  border ing  t h e  Mediterranean proper. The 
term ' c o a s t a l  r eg ions f  i s  used t o  desc r ibe  t hose  c o a s t a l  zones which d i r e c t l y  
i n f luence  t h e  q u a l i t y  of  t h e  Mediterranean Sea by t h e  emission,  d i s cha rge  o r  dumping 
o f  t h e i r  gaseous,  l i q u i d  o r  s o l i d ,  wastes. 

4.2 Waste c a t e g o r i e s  

The p r o j e c t  cove r s  r e l e v a n t  a c t i v i t i e s  which r e s u l t  i n  t h e  d i s cha rge  o f  chemical and 
microbio logica l  p o l l u t a n t s  o r  subs tances  which c r e a t e  phys i ca l  hazards  i n  t h e  marine 
environment. In order  t o  ga in  a comprehensive p i c t u r e  o f  a l l  p o l l u t i o n  i n p u t s  i n t o  
t h e  Mediterranean, t h e  fol lowing broad c a t e g o r i e s  o f  p o l l u t i o n  sou rces  w i l l  be taken 
i n t o  cons ide ra t i on :  

- minic ipa l  sewage 

- municipal s o l i d  waste and s ludge;  

- a i r  p o l l u t a n t s ;  

- i n d u s t r i a l  l i q u i d  and s o l i d  wastes;  

- a g r i c u l t u r a l  run-off p o l l u t a n t s ;  

- r i v e r  p o l l u t i o n  inpu t s .  

4.3 P r o j e c t  a c t i v i t i e s  

During t h e  f i r s t  phase o f  t h e  p r o j e c t ,  common methodology is developed t o  ensu re  a 
uniform approach f o r  t h e  c o l l e c t i o n  o f  d a t a  i n  t h e  Mediterranean coun t r i e s .  
S p e c i f i c  g u i d e l i n e s  a r e  a l s o  developed f o r  t h e  p repa ra t ion  o f  a source  inventory  
f o r :  

- municipal wastes ,  i nc lud ing  sewage, s ludge  and s o l i d  waste; 

- i n d u s t r i a l  wastes ,  i nc lud ing  a i rbo rne ,  l i q u i d  and s o l i d  wastes;  

- a g r i c u l t u r a l  run-off p o l l u t a n t s ,  i nc lud ing  f e r t i l i z e r s  and p e s t i c i d e s ;  

- p o l l u t i o n  l o a d s  from major r i v e r s ;  

- r a d i o a c t i v e  substances.  



1. BACKGROUND 

The project  is p a r t  o f  t h e  Mediterranean Action Plan adopted a t  t h e  
Intergovernmental Meeting on t h e  Protection o f  the  Mediterranean (Barcelona, 
January/February 1975) and endorsed by the  t h i r d  Session of  the  UNEP Governing 
Council, Nairobi, April  1975 (UNEP/GC/55, decis ion 111). 

It  is c lose ly  r e l a t e d  t o  the  Co-ordinated Mediterranean Pol lu t ion Monitoring and 
Research Programme (MED POL), and a l so  t o  t h e  o ther  components of  the  Mediterranean 
Action Plan, notably t h e  p ro jec t s  on in tegra ted planning of the  region 's  development 
("Blue Plan") and the  Protocol on Land-Based Sources of  Pollution.  Likewise the  
p ro jec t  is connected with numerous pas t  and present  a c t i v i t i e s  of various United 
Nations and intergovernmental organizations i n  t h e  Mediterranean region. 

In p a r t i c u l a r ,  t h e  p ro jec t  is expected t o  provide a s u b s t a n t i a l  input t o  the  
preparation o f  t h e  t echn ica l  background study and other  components of  the  Protocol 
on Land-Based Sources of Pollution.  

2. LONG-TERM OBJECTIVES 

The ul t imate  object ive  o f  t h e  p ro jec t  is t o  provide the  Governments of  t h e  
Mediterranean Coastal S t a t e s ,  a s  t h e  s o l e  benef ic ia r i e s  o f  t h e  p ro jec t ,  with 
appropriate information on t h e  type and quant i ty  o f  po l lu t ion  inpu t s  from major 
land-based sources and r i v e r s ,  and on the  present  s t a t u s  o f  waste discharge and 
water po l lu t ion  management p rac t i ces .  

3. IMMEDIATE OBJECTIVES 

To achieve a comprehensive p ic tu re  of  a l l  major po l lu t ion  inpu t s  i n t o  t h e  
Mediterranean, t h e  following t a s k s  w i l l  be undertaken : 

( i )  t o  prepare an inventory of land-based sources of po l lu tan t s  discharging i n t o  
the  Mediterranean; 

( i i )  t o  a s sess  t h e  nature  and quant i ty  of po l lu tan t s  en te r ing  t h e  Mediterranean 
from c o a s t a l  sources;  

( i i i )  t o  a s sess  the  nature and quant i ty  of  pol lu tan t s  enter ing the  Mediterranean 
through major r i v e r s ;  and 

( i v )  t o  review t h e  present  waste d isposal  and management p rac t i ces .  
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ANNEX V I I  

DESCRIPTION OF THE JOINT WHO/ECE/UNIDO/FAO/UNESC!l/IAEA PROJECT ON 

POLLUTANTS FROM LAND-BASED SOURCES I N  THE MEDITERRANEAN 

(MED POL X)  

The t e x t  of t h i s  project description is an extract from the project document 
prepared by the Co-operating Agencies and UNEP in 1976. 



4. WORKPLAN AND TIMETABLE 

October 1975 - March 1976 

Preparation and d i s t r i b u t i o n  o f  a questionnaire t o  count r ies  o f  the Mediterranean 
region. Preparation and c o l l a t i o n  by count r ies  o f  the in format ion ca l l ed  f o r  i n  the 
questionnaire. 

A p r i l  - June 1976 

Roving mission t o  count r ies  by a consul tant  t o  assemble re levant  in format ion and 
mater ia l .  

Ju ly  - August 1976 

Preparation o f  a working document for the f i r s t  task force t o  be he ld  i n  September. 

September 1976 

Convening o f  the f i r s t  task force t o  evaluate the e x i s t i n g  in format ion and cor re la te  
the meaningful data. 

January 1977 

Convening o f  the second task force t o  def ine an ac t ion  programme on the r o l e  o f  
r i v e r  sedimentation i n  the p o l l u t i o n  o f  the Mediterranean Sea. 

A p r i l  1977 

Submission o f  f i n a l  reports. 

5. FOLLOW-UP ACTIONS 

The main follow-up act ions t o  t h i s  p ro j ec t  are envisaged as fol lows: 

gather ing o f  ava i lab le  mate r ia l  and ex i s t i ng  knowledge on sediment inpu ts  i n t o  
the Mediterranean Sea; 

g rea te r  appreciat ion o f  the r o l e  o f  the sedimentation processes i n  the problems 
o f  p o l l u t i o n  o f  the Mediterranean Sea; 

p rov is ion  o f  gu ide l ines t o  decis ion makers on l i k e l y  e f f e c t s  o f  d i f f e r e n t  land 
use and development act ions on sediment loads transported i n t o  the Mediterranean 
Sea, and the consequences o f  such t ranspor t  on both t e r r e s t r i a l  and aquatic 
(freshwater and marine) ecosystems; 

development o f  co-operative ac t ion  programmes between the count r ies  of the reg ion 
i n  respect t o  sediment t ranspor t  by r i v e r s  i n t o  the Mediterranean Sea. 
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5 .2  Neccesary deck, nav iga t iona l  and manoeuvring equipment, e t c .  

(A) Winches 

One hydrographic winch with a t  l e a s t  6,000m of  c a b l e  is e s s e n t i a l .  This  winch 
should be equipped with a tens iometer  a s  wel l  a s  good meter wheels. It should have 
v a r i a b l e  speed c a p a b i l i t y  f o r  both deployment and r e t r i e v a l  with a  speed range o f  
0-100 metres  pe r  minute. 

A t r a w l  winch i s  a l s o  r equ i r ed  and should be capable  o f  p u l l i n g  a bottom dredge o r  
t r a w l s  a t  dep ths  up t o  5,000m. This  would a l low dredging i n  t h e  deepes t  a r e a s  o f  
t h e  Mediterranean ( s t a t i o n s  40, 51 and 67). However, i f  t h i s  c a p a b i l i t y  is  no t  
a v a i l a b l e ,  t h e  minimum depth f o r  dredging samples i n  most a r e a s  o f  t h e  open 
Mediterranean s e a  is about  2,500111. This winch should a l s o  be equipped with 
tens iometers  and be capab le  o f  a c c u r a t e l y  measuring t h e  amount o f  c a b l e  deployed, 
e.g. by means o f  a meter wheel. 

(0 )  Crane 

Since g r a v i t y  co r ing  and large-volume water sampling involve  t h e  use and 
manipulat ing on deck o f  f a i r l y  heavy equipment, it is d e s i r a b l e  t h a t  t h e  s h i p  be 
equipped with a smal l  flexible-boom type  c rane .  This  would a l low t h e  safe 
manoeuvring of  Bodman b o t t l e s  and c o r e r s  from s t o r a g e  a r e a s  t o  t h e  hydrographic 
platform; it would a l s o  be needed f o r  t h e  deployment and r e t r i e v a l  o f  sediment 
t r a p s .  

( C )  Navigation 

The s h i p  should be capable  o f  determining its p o s i t i o n  i n  t h e  open s e a  t o  wi th in ,  a t  
l e a s t ,  1 km. I t  would be p r e f e r a b l e  i f  t h e  s h i p  had s a t e l l i t e  nav iga t iona l  
c a p a b i l i t i e s ;  however, any o t h e r  nav iga t iona l  system which would meet t h e  s t a t e d  
requirements  is acceptable .  When on s t a t i o n  t h e  s h i p  must be  capable  o f  maintaining 
a v e r t i c a l  wire ang le  i n  a t  l e a s t  moderate s e a s .  Therefore,  i t  should be equipped 
with a bow t h r u s t e r  o r  o t h e r  manoeuvring system i n  o rde r  t o  meet t h i s  requirement. 
In order  t o  c a r r y  ou t  plankton tows with f i n e  mesh n e t s  t h e  s h i p  must have a  minimum 
s t eady  speed c a p a b i l i t y  o f  2 kno t s  o r  l e s s .  

(D) Depth r e c o r d e r s  

The s h i p  must be equipped with t h e  necessary sonar  t r a n s m i t t e r s  (one f o r  shal low and 
one f o r  deep a r e a s ) ,  p r e c i s i o n  graphic  r eco rde r s  and a n c i l l a r y  equipment i n  o rde r  t o  
determine bottom depths  o f  up t o  5,COO metres and t o  record  s i g n a l s  from a c o u s t i c  
p ingers .  

(E)  Labora to r i e s  

The s h i p  should con ta in  enough l abo ra to ry  space  t o  accommodate a t  l e a s t  1 5  t o  20 
s c i e n t i s t s .  It should have running sea-water and f r e s h  water ,  a  110-220V A.C. 50 
c y c l e  e l e c t r i c a l  supply,  a t  l e a s t  2,000 l i t r e  c a p a c i t y  f r e e z i n g  space  (walk-in t ype )  
f o r  s t o r i n g  b i o l o g i c a l  and sediment samples, and a c o l d  room f o r  s t o r i n g  water 
samples (meta ls ) .  To ope ra t e  t h e  a n a l y t i c a l  i n s t rumen ta t ion ,  a  s e p a r a t e  s t a b i l i z e d  
supply o f  5 k i l o w a t t s  (220Â + 5 p e r  c e n t )  is e s s e n t i a l .  I t  should also have a  
workshop f o r  r e p a i r i n g  o r  f a b r i c a t i n g  equipment while a t  sea .  The shop should 
con ta in  a l l  common t o o l s ,  t a b l e  saw, band saw, d r i l l  p r e s s  e t c .  Good communication 
l i n k s  between l a b s ,  winches, hydrographic p l a t fo rm and b r idge  a r e  e s s e n t i a l .  



(F) Optional items 

An a i r  compressor supplying clean a i r  f o r  f i l t r a t i o n  apparatus and f o r  se rv ic ing  
scuba diving tanks is recommended. This l a t t e r  gear w i l l  be used f o r  observation,  
r e p a i r s  and the  deployment and r e t r i e v a l  of  some spec ia l i zed  equipment such a s  
sediment t r a p s .  

6. SCIENTIFIC EQUIPMENT REQUIREMENTS 

The 

6.1 

6.2 

following equipment should be purchased and provided with the  ship: 

General 

2 pH meters 
Minimum 20 Niskin b o t t l e s  
25 unprotected and 50 protected c e r t i f i e d  revers ing thermometers 
STD probe (preferably  with r o s e t t e  sampler) with adequate cable  and winch 

c a p a b i l i t i e s  t o  5,000m 
2 induction salinometers 
1 4-channel autonalyser 
1 fluorescence spectrophotometer and spare  p a r t s  
2 small  rubber dinghies 
1 i r rad iance  meter 
2 desk t o p  c a l c u l a t o r s  
1 small  centr i fuge capable o f  2,000 g 
10 p l a s t i c  buckets (10 l i t r e s )  
Large spool of s i s a l  rope 
Large spool of  nylon cord 
15 complete s e t s  of raingear ( o i l s k i n s )  
1 quar tz  d i s t i l l a t i o n  apparatus (capable of  10 l i t r e /day)  
Ion exchange column t o  deionize water 
Large volume f i l t r a t i o n  system (Ba te l l e  Northwest type)  and pump 
5 Mil l ipore  f i l t e r  f l a s k s  and s c i n t e r s  
1 case o f  Mill ipore f i l t e r s  of  various pore s i z e s  

Biota - 
8 l-metre plankton n e t  r i n g s  
High-speed plankton n e t s  
2 zooplankton separa to r s  
4 1-metre diametre zooplankton n e t s  with about 276-300um aper ture  
4 1-metre diametre phytoplankton n e t s  with about 76um aper tu re  
4 neuston s l e d s  and n e t s  
2 3-metre Isaacs-Kidd mid-water trawl depressors and n e t s  
A o t t e r  o r  beam t rawls  
2 bottom dredges with s i eves  and screen 
Dip n e t s  and hand l i n e s  
4 d i s sec t ing  microscopes (30-100 X )  
2,000 l O C - m l  g l a s s  plankton b o t t l e s  
Adequate formal, alcohol,  range of a c i d s  and f i x a t i v e s  
10 p l a s t i c  s o r t i n g  t r a y s  
5 complete d i s sec t ion  k i t s  
2,000 200-ml p l a s t i c  b o t t l e s  f o r  sample s torage 



Water - 
2 s e t s  o f  automatic  p i p e t t e s  
6 3 0 - l i t r e  PVC Niskin b o t t l e s  (p re fe rab ly  on a r o s e t t e  sampler with STD probe 

and e l e c t r o n i c  a c t i v a t o r )  
3 6 0 - l i t r e  Bodman type b o t t l e s  
100 3 5 - l i t r e  p l a s t i c  bidons 
A 2 ,000- l i t r e  p l a s t i c  bag sampler 
5 automatic  b u r e t t e s  and 500 c e r t i f i e d  b o t t l e s  f o r  Winkler f i l t r a t i o n  
Severa l  vacuum pumps 
Severa l  bathythermoqraphe ( p r e f e r a b l y  XBT) f o r  both sha l low 

and deep waters  

Sediment 

2 21-cm Sphinc ter  c o r e s  with s p a r e  nose cone 
Grab sampler (van Greve type )  
Box c o r e r  
Bottom dredge 
Acoustic pinger  
P rec i s ion  depth r eco rde r  
2 t u r b i d i t y  meters 
3 Secchi  d i s c s  
1 s e t  o f  s tandard  geo log ica l  s i e v e s  

Air - 
2 high-volume Bendix a i r  pumps 
1 low-volume a i r  pump with continuous f i l t e r  
Changer 

7. PARTICIPANTS 

The p a r t i c i p a t i o n  i n  t h e  MED CRUISE w i l l  be l i m i t e d  t o  marine s c i e n t i s t s  and 
t e c h n i c i a n s  from i n s t i t u t i o n s  des igna ted  as p a r t i c i p a n t s  i n  ME0 POL. For t h e  
var ious  c ru i se - l egs ,  p r i o r i t y  w i l l  be g iven  t o  p a r t i c i p a n t s  from c o u n t r i e s  
t r a d i t i o n a l l y  i n t e r e s t e d  i n  t h e  a r e a  covered by t h e  i n d i v i d u a l  l egs .  

S t eps  have b e e n  taken by t h e  S t ee r ing  Committee t o  i d e n t i f y  t h e  p o t e n t i a l  
p a r t i c i p a n t s  i n  t h e  MEC CRUISE. 

8. CO-ORDINATION 

The S t ee r ing  Committee fo r  ME0 CRUISE w i l l  handle a l l  m a t t e r s  r e l e v a n t  t o  t h e  c r u i s e  
u n t i l  t h e  l a t t e r  has  been approved by t h e  Governments and t h e  r e l e v a n t  o rgan iza t ions  
o f  t h e  United Nations system suppor t ing  t h e  Mediterranean Action Plan. Afterwards 
t h e  S t e e r i n g  Committee w i l l  be changed i n t o  t h e  MED CRUISE Co-ordinating and 
Management Committee (CMC) composed o f  Mediterranean s c i e n t i s t s  and r e p r e s e n t a t i v e s  
o f  t h e  r e l e v a n t  United Nations bodies .  



A Mediterranean s c i e n t i s t  w i l l  be appointed f o r  12  months a s  c r u i s e  co-ordinator  t o  
organize and supe rv i se  t h e  implementation end fol low up its r e s u l t s  under t h e  
gene ra l  guidance of  t h e  CMC. 

For the i n d i v i d u a l  c ru i se - l egs  s c i e n t i f i c  l e a d e r s  w i l  be s e l e c t e d  who w i l l  be 
responsib le  t o  t h e  c r u i s e  co,-ordinator f o r  t h e  succes s fu l  accomplishment o f  t h e  
va r ious  l e g s .  

The c r u i s e  co-ordinator  w i l l  be s e l e c t e d  by t h e  Steering Committee and w i l l  be 
appointed by IAEA on t h e  Committee's recommendation. The s e l e c t i o n  and appointment 
o f  s c i e n t i f i c  l e a d e r s  fo r  va r ious  c ru i se - l egs  w i l l  be made by t h e  CMC on t h e  
recommendation o f  t h e  c r u i s e  co-ordinator  . 



ANNEX V I  

DESCRIPTION OF THE JOINT UNESCO/UNEP PROJECT ON THE 

ROLE OF SEDIMENTATION I N  THE POLLUTION OF THE 

MEDITERRAEAN SEA 

(MED POL I X )  

The t e x t  o f  t h i s  project  description is an extract  from the project document 
prepared by UNESCO and UNEP in 1975. 



more r e f i n e d  c o r r e l a t i o n  between c o n c e n t r a t i o n s  o f  v a r i o u s  p o l l u t a n t s  and d e p t h  i n  
t h e  sed iment .  

(D) Suspended p a r t i c u l a t e  m a t t e r  

A t  r e p r e s e n t a t i v e  s t a t i o n s ,  samples  o f  suspended p a r t i c u l a t e  m a t t e r  w i l l  be  t a k e n  
f o r  a n a l y s e s  o f  c h l o r i n a t e d  hydrocarbons ,  t r a c e  m e t a l s  and o c c a s i o n a l l y  
r a d i o n u c l i d e s .  Techniques  i n v o l v e d  w i l l  be  a d j u s t e d  t o  e l i m i n a t e  p o s s i b i l i t i e s  o f  
c o n t a m i n a t i o n .  For  example,  g l a s s  f i b r e  f i l t e r s  w i l l  b e  used i n  t h e  sampling 
p rocedure  f o r  c h l o r i n a t e d  hydrocarbons.  

A t  a  few s t a t i o n s ,  it is  p lanned  t o  dep loy  and r e t r i e v e  sed iment  t r a p s .  T h i s  w i l l  
b e  done i n  c o l l a b o r a t i o n  w i t h  c e r t a i n  Medi te r ranean  s c i e n t i s t s  and some from abroad .  
The e x e r c i s e  w i l l  i n v o l v e  t h e  deployment o f  t r a p s  which w i l l  e i t h e r  be  moored t o  t h e  
bottom o r  a l lowed t o  ' f r e e - f l o a t '  f o r  p e r i o d s  o f  up t o  t h r e e  months, a f t e r  which 
time t h e y  w i l l  be  r e t r i e v e d  u s i n g  e i t h e r  t h e  same s h i p  o r  any o t h e r  s u i t a b l e  v e s s e l  
working i n  t h e  Medi te r ranean  d u r i n g  t h e  l a t t e r  h a l f  o f  1978. Depending on t h e  
t i m i n g  o f  MED CRUISE, r e l a t i v e  t o  o t h e r  a v a i l a b l e  v e s s e l s ,  time w i l l  be  a l l o t t e d  f o r  
e i t h e r  deployment o r  r e t r i e v a l  o f  t h e s e  sed iment  t r a p s  i n  s e l e c t e d  a r e a s .  The 
a n a l y s i s  o f  m a t e r i a l  caugh t  i n  t h e  t r a p s  w i l l  be  a m u l t i d i s c i p l i n a r y  e f f o r t  
i n v o l v i n g  s e d i m e n t o l o g i s t s ,  b i o l o g i s t s  and a n a l y t i c a l  c h e m i s t s ,  etc. 

( E )  Air 

Air samples  w i l l  be  t a k e n  f o r  c h l o r i n a t e d  hydrocarbon a n a l y s i s  u s i n g  high-volume a i r  
pumps f i t t e d  wi th  g l a s s  f i b r e  f i l t e r  t r a p s  and s i l i c o n e - o i l  c o a t e d  beads .  Samples 
o f  a i r b o r n e  p a r t i c u l a t e  m a t t e r  f o r  m e t a l  a n a l y s i s  w i l l  a l s o  be  t a k e n .  In  o r d e r  t o  
avo id  s h i p  c o n t a m i n a t i o n ,  a l l  samples  w i l l  be t a k e n  whi le  t h e  s h i p  is under way 
r a t h e r  t h a n  on t h e  i n d i c a t e d  s t a t i o n s .  Sample rs  w i l l  be p l a c e d  i n  t h e  f u r t h e s t  and 
h i g h e s t  p o s i t i o n  a v a i l a b l e  on t h e  s h i p  i n  o r d e r  t o  avo id  s t a c k  g a s e s ,  etc. 

(F) T a r b a l l s  

A t  e a c h  s t a t i o n ,  n e w t o n  n e t s  w i l l  be  towed a t  t h e  s u r f a c e  f o r  approx imate ly  30 
minu tes  t o  c o l l e c t  t a r  b a l l s  and "mousse". 

(G) O i l  s l i c k s  

During t h e  c r u i s e ,  o i l  s l i c k s ,  whenever e n c o u n t e r e d ,  w i l l  be  sampled by means o f  a 
s u r f a c e  f i l m  sampling d e v i c e  (e.g. Garrett t y p e ) .  

I n  a d d i t i o n  t o  t h e  c o r e  programme, the s h i p  can b e  p u t  t o  u s e  i n  ongoing MED POL 
p r o j e c t s  such  a s  r e l e a s i n g  d r i f t  c a r d s  (DRIFTEX) and a i d i n g  i n  t h e  c o n t i n g e n c y  p l a n  
f o r  t h e  Mal ta  O i l  Combating Cen t re .  

5. SHIP REQUIREMENTS 

5.1 General  

The MED CRUISE is p lanned  t o  b e  under taken  by u s i n g  a  c h a r t e r e d  v e s s e l  from t h e  
USSR. I t  w i l l  be  i n  t h e  50-70 metre c l a s s  and be  c a p a b l e  o f  accommodating 15-20 
s c i e n t i f i c  p e r s o n n e l  f o r  up t o  25 days .  I t  w i l l  be equipped f o r  b o t h  hydrograph ic  
and b i o l o g i c a l  sampl ing .  



organisms t o  be c o l l e c t e d  a r e  euphaus i ids ,  p e l a g i c  shrimp, pteropods,  s a l p s ,  
myctophid f i s h ,  amphipods and chaetognaths,  s e v e r a l  s p e c i e s  o f  which a r e  ubiqui tous  
throughout t h e  Mediterranean. 

( i i i )  Benthic b i o t a  

Owing t o  t h e  l e n g t h  o f  time necesary and t h e  d i f f i c u l t i e s  involved i n  bottom 
t rawl ing  a t  g r e a t  depths ,  ben th i c  b i o t a  w i l l  be sampled only a t  s e l e c t e d  SOOS when 
time permits .  Standard o t t e r  t r a w l s ,  beam t r a w l s  and/or bottom dredges  w i l l  be 
towed a t  o r  near  t h e  bottom f o r  60 minutes. Samples w i l l  be t r e a t e d  a s  mentioned 
above. The p r i n c i p a l  ben th i c  organisms t o  be sampled a r e  t hose  s p e c i e s  found 
throughout t h e  e n t i r e  Mediterranean such a s  shrimp, c r a b s ,  echinoderms, molluscs,  
ho lo thu r id i ans  and c e r t a i n  s p e c i e s  o f  ben th i c  f i s h .  

( i v )  Other 

Per iods  of  t ime w i l l  a l s o  be  a l l o t t e d  t o  a n c i l l a r y  b i o l o g i c a l  s t u d i e s  which a r e  
c l o s e l y  r e l a t e d  t o  t h e  co re  SODS sampling programme. Examples o f  s t u d i e s  such a s  
t h e s e  may be c o l l e c t i n g  phytoplankton under "bloom" cond i t i ons  o r  sampling c e r t a i n  
c m m e r c i a l  s p e c i e s  o f  pe l ag i c  f i s h  for  t h e  purpose o f  measuring concen t r a t i ons  o f  
heavy meta ls  and c h l o r i n a t e d  hydrocarbons.. Proposa ls  f o r  t h e s e  s p e c i a l  p r o j e c t s  
w i l l  be submit ted t o  t h e  S t e e r i n g  Committee i n  charge  o f  t h e  s h i p ' s  s c i e n t i f i c  
programme and accommodated i n  t h e  MED CRUISE p lan  whenever pos s ib l e .  

(0)  Water 

( i )  Chlor ina ted  hydrocarbons 

Large-volume water samples w i l l  be taken with a  60 l i t r e  aluminium and s t a i n l e s s  
s t e e l  Bodman b o t t l e  a t  each s t a t i o n  and analysed f o r  c h l o r i n a t e d  hydrocarbons. 
Severa l  dep ths  w i l l  be sampled a t  each s t a t i o n .  Samples w i l l  be analysed f o r  PCBs 
and p e s t i c i d e s  us ing  t h e  technique  o f  adso rp t ion  on XAD-2 r e s i n .  I f  it is p o s s i b l e  
t o  i n s t a l l  a  ga s  chromatograph on board s h i p ,  water samples w i l l  a l s o  be analysed 
f o r  low molecular  weight c h l o r i n a t e d  hydrocarbons by t h e  adsorp t ion/desorp t ion  
technique us ing  Tenax c a r t r i d g e s .  

(ii) Metals  

Water samples taken f o r  t r a c e  meta l  ana lyses  w i l l  be c o l l e c t e d  us ing  a 30 l i t r e  PVC 
Niskin b o t t l e  and w i l l  a l s o  be taken  a t  va r ious  depths.  Af te r  necessary 
pre- treatment ,  t h e s e  samples w i l l  be s t o r e d  on board and off-loaded p e r i o d i c a l l y  f o r  
d i spa t ch  t o  l a b o r a t o r i e s  f o r  ana lys i s .  

( i i i )  Temperature, s a l i n i t y ,  oxygen and n u t r i e n t s  

Al iquots  o f  water from each sample w i l l  be used t o  determine temperature,  s a l i n i t y ,  
d i s so lved  oxygen, phosphates ,  n i t r a t e s  and s i l i c a t e s .  A l l  measurements can  be made 
on board; n u t r i e n t s  w i l l  be determined by means o f  an au toanalyser ,  s a l i n i t y  by an 
induction sa l inometer  and oxygen measured by t h e  Winkler technique.  

(C) Sediment 

Sediment w i l l  be sampled us ing  a 21cm diameter  g r a v i t y  c o r e r  (Sphinc ter ) .  These 
c o r e s  w i l l  be extruded on board s h i p  immediately a f ter  they  a r e  taken.  They w i l l  be 
sub-sectioned i n  1 o r  2 cm s l i c e s  t o  a  depth  o f  10 o r  15cm and f rozen  a t  -2CÂ°C 
These sub-samples w i l l  be used f o r  both meta l  and ch lo r ina t ed  hydrocarbon analyses.  
If poss ib l e ,  a box-type c o r e r  w i l l  be used a t  s e l e c t e d  s t a t i o n s  i n  o rde r  t o  o b t a i n  a 



Table 1 Continued... 

l t 9  Port  Stnt lon Locat i o n  Rcmarka / RaLionalc 
No. Lot .  long. 

Athcnm ( 1  day) 

Leg 10 (t3 days) 

Leg 11 (5 dmys) 

Limasiol (2 days) 

Leg 12 (4 daym) 

L lmaawl  (2 d s y )  

Alexandria (1 day) 

Lag 14 (11 day6) 

V a l l e t t a  (3 d a y d  

35'15'N 2Sm05'C 

36* O'N Z3*SSVE 

3SÃ‡4O' 26'10'E 

36*3O8N ZS'YS'E 
3B815'N ZSmlS'E 

39*1S1N 25. O'E 

40m O'N 26m10*E 

35*2S9N 3S010'E 

35m5S'N StmO5'E 

16810'N 3Sm15'E 

35*2SWN 3Am40'E 

33*55'N 35'05'E 

33' O*N ~ 3 0 ' ~  

33' O'N 3Ym15'E 

33Q4S'N 2Bm50'E 

35* O'N Za'SO'E 

3ZmZ5'N 26'50'E 

33*35'N 26OYO'E 

Mm30'N 26'15'E 

33*40aN 23. OvE 

35*30UN lE*i!5'E 

36*3S1N 1B"3OgE 

O u t f l e ~  of b o t t m  water frm scs at Crete 

Ext inc t  volcano (Thi ra I s land)  

kd i tmr rancan  bat ten water and Black Sem 
exchanqc through Sea of Marmara and 
Dardenello6 

Mediterranean bottm water and Black Sea 
exchange through Sea o f  Marmara and 
Oardenellem ,. ,, 
Mediterranean butt& water and Black Sea 
exchang through Sea o f  Marmara and 
~ a r d c n Ã § h Ã  

Outflow o f  Amqetn b o t t m  water Fomst ion  
of Heditctranean water (4,338sf 

Eastern Mediterranean loop  

N i l e  Del ta region 

D e s p o t  s r Ã  of L w m t i n e  b u l n  

See S ta t ion  63 

SBB Stfl t iona 23, 24 Â¥n 25 

Deep Tyrrhenico So*, w e  also Stat ion 21 

To be c o r r e l a t d - w i t h  S t a t i o n  6 

MONACO 

f 
( T o t n l  c r u i u  t i m e  = 121 d a y )  



Table 1 : Proposed MED CRUISE Schedule 

Port Station Location 
NO. Let ,  Long. 

Remarka / Rationale 

MONACO (14 deyÃ§ 

Monaco ( 3  days) 

Ini i s 1  port of c a l l  t o  be Monaco in order 
t o  load a l l  e ui ent necessary for a l l  
16 lens of Mf8 C ~ I S E .  To eonduct a "shah- 

Leg 1 ( 3  dÃ§ya 

down"cruise w i t h s h i ~ ' ~  crew a n d r e l e v ~ t -  - - 
scientific personnel.' 
A l l  l uipracnt for standard open ocean s ta t ions  
(SOOS? will be tested This includes large 
vblune water ancoiftrx: mta- trawlst_ 

Revision and modification depending on outcoma 
of "Ãˆhaka-down cruiÃ§e 

Region of up-wll irq 

Area of high aurfac~ w a p o f t l o n  due to  
m 8 t f l  
High p Ã § r t i c u l a t '  content new mouth of Rhone 
River 

43* O'N 6'3O1E 

4ZÃˆ20' 5*60'E 

43* O'N 5-10'E 

40*50eN 3*10'E 

W A O ' N  lÃˆM' 
37' OIN lm05'w 

35*SSaN 7'15'W 

Leg 2 ( 3  d i y d  

Correlation of pollutant8 with Atlantic i n f l w  
Â¥n WltBrranÃ‡ outflow acrona Gibraltat S i l l  

Pomeible co r e l t  t ion  of pol$utants wi th  w e l l  
bann o e p h t h d  fxyers i n  thim region. 

BÃ§lÃ§Ã§ lalands region 

38'20'N 4'5SaE 

WbOaN 6*5SeE 

40' O'N 7*10'E 

4l030'N 7*lSeE 

RÃ§lmtivd high biologic*! productivity 

Carrel* ion of octml conttnt  with r ion of 
high v d c Ã § n i  Â¥ctivi ty *.g. ~ t r o n t i 8 i  

Volletti (2 day)  

Gulf of Sidra c i r c u i t  

Gulf of Sidrm circuit 
Gulf of Sidr* c i r c u i t  
Gulf of  Sidra c i r c u i t  

V l l l Ã § t t t  (1 day) 

Metal lev 1s o f  re ion of high volcanic 
e t i v i t y  Mt ftna? Correlation with 
Stat ion 2 which i s * m  opposite side of I t r a i t a  o Heuina 

Lsg 8 (6 days) 

P p e e  point in Adriatic. Bottm Ã ‘ ~  
o f t i o n  zorr 

Mouth of  Po r i v r  

Zen* of high biotegickl productivity 

h e  at paint i n  H e d i t Ã § r r Ã §  SÃ§Ã 
BotG water tomation 



No. 21 CPPS/UNEPz Sources, l e v e l s  and e f f e c t s  o f  marine p o l l u t i o n  i n  the 
South-East Pac i f ic .  (1983 ) ( 1n Spanish only) 

No. 22 Rev. 1. UNEP: Regional Seas Programme i n  L a t i n  America and Wider 
Caribbean. (1984) 

No. 23 FAO/UNESCO/IOC/WHO/WMO/IAEA/UNEP: Co-ordinated Mediterranean Po l l u t i on  
Monitoring and Research Programme (ME0 POL) - Phase I: Programme 
Description. (1983) 

No. 24 UNEP: Act ion Plan for the p ro tec t ion  and development o f  the marine and 
coastal  areas o f  the East Asian region. (1983) 

No. 25 UNEP: Marine po l lu t ion .  (1983) 

No. 26 UNEP: Act ion Plan f o r  the Caribbean environment programme. (1983) 

No. 27 UNEP: Act ion Plan f o r  the p ro tec t ion  and development o f  the marine 
environment and coastal  areas o f  the West and Central Afr ican region. 
( 1983 ) 

No. 28 UNEP: Long-term programme f o r  p o l l u t i o n  monitoring and research i n  the 
Mediterranean (ME0 POL) - Phase 11. (1983) 

No. 29 5PC/SPEC/ESCAP; Act ion Plan f o r  managing the na tu ra l  resources and 
environment o f  the South Pac i f i c  region. (1983) 

No. 30 UNOIESA/UNEPs Ocean energy po ten t i a l  o f  the West and Central  Af r ican 
region. (1983) 

No. 31  A. L. OAHL and I. L. BAUMGART: The s ta te  o f  the environment i n  the South 
Pac i f i c  . (1985) 

No. 32 UNEP/ECE/UNIDO/FAO/UNESCO/WHQ/IAEA: Pol lu tan ts  from land-based sources i n  
the Mediterranean. (1984) 

No. 33 UNOIESA/UNEP: Onshore impact o f  of fshore o i l  and na tu ra l  gas development i n  
the West and Central  Af r ican region. (1984) 

No. 34 UNEPi Act ion Plan f o r  the p ro tec t ion  o f  the Mediterranean. (1984) 

No. 35 UNEP: Act ion Plan for  the p ro tec t ion  o f  the marine environment and the 
coastal  areas o f  Bahrain, I ran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and 
the United Arab Emirates. (1983) 

No. 36 UNEP/CEPALi The s ta te  o f  marine p o l l u t i o n  i n  the Wider Caribbean region. 
(1984) 

No. 37 UNDIESAAJNEP: Environmental management problems i n  resource u t i l i z a t i o n  and 
survey of resources i n  the West and Central  Af r ican region. (1984) 

No. 38 FAO/UNEP: Legal aspects o f  p ro tec t ing  and managing the marine and coastal  
environment o f  the East Af r ican region. (1983) 

No. 39 IUCNfiNEPi Marine and coastal  conservation i n  the East  Afr ican region. 
( 1984 ) 



PUBLICATIONS IN THE UNEP REGIONAL SEAS REPORTS AND STUDIES SERIES 

No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

No. 8 

No. 9 

No. 10 

No. 11 

No. 12 

No. 13 

No. 14 

No. 15 

No. 16 

No. 17 

No. 18 

No. 19 

No. 20 

UNEP; Achievements and planned development o f  UNEP's Regional Seas 
Programme and comparable programmes apon~ored by other bodies. ( 1982) 

UNIDO/UNEPt Survey of marine pu l lu tan ts  from i n d u s t r i a l  sources i n  the West 
and Central  Af r ican region. (1982) 

UNESCO/UNEPt River inputs  t o  the West and Central Afr ican marine 
environment. (1982 1 

IMCO/UNEP: The s ta tus of o i l  p o l l u t i o n  and o i l  p o l l u t i o n  con t ro l  i n  the 
West and Central  Af r ican region. (1982) 

IAEA/UNEP: Survey o f  tar,  o i l ,  ch lor inated hydrocarbons and trace metal 
p o l l u t i o n  i n  coastal  waters o f  the Sultanate o f  Oman. (1982) 

UN/UNESCO/UNEP: Marine and coastal  area development i n  the East Af r ican 
region. (1982)  

UNlDO/UNEP: I n d u s t r i a l  sources o f  marine and coastal  p o l l u t i o n  i n  the East 
Af r ican region. (1982) 

'FAO/UNEP: Marine p o l l u t i o n  i n  the East Afr ican region. (1982) 

WHO/UNEP: Publ ic heal th  problems i n  the coastal  zone o f  the East Af r ican 
region. (1982) 

IMO/UNEP: O i l  p o l l u t i o n  con t ro l  i n  the East Af r ican region. (1982) 

IUCN/!JNEP:' Conservation o f  coastal  and marine ecoayatems and l i v i n g  
resources .of the East Afr ican region. (1982 1 

UNEP: Environmental problems o f  the East Af r ican region. (1982 

UNEP: Po l l u t i on  and the marine environment i n  the Indian Ocean. 

UNEP/CEPAL: Development and environment i n  the Wider Caribbean 
Synthesis. (1982 ) 

region: A 

UNEP: Guidelines and p r i nc i p l es  fo r  the preparat ion and implementation o f  
comprehensive ac t ion  plans f o r  the p ro tec t ion  and development o f  marine and 
coastal  areas o f  reg ional  seas. (1982) 

GESAMP: The heal th  o f  the oceans. (1982) 

UNEP: Regional Seas Programme: Leg is la t i ve  author i ty .  ( i n  preparation) 

UNEPt Regional Seas Programme: Workplan. (1982) 

Rev. 1. UNEP: Regional Seas Programme: Compendium of projects.  (1984) 

CPPS/UNEP: Act ion Plan f o r  the p ro tec t ion  o f  the marine environment and 
coastal  areas o f  the South-East P a c i f i c .  (1983) 



IMCO (through ROCC) w i l l  be s p e c i f i c a l l y  responsible  for  t h e  formulation o f  a model 
f o r  the  movement, d ispers ion and f a t e  o f  o i l  s l i c k s  fo r  s p e c i f i c  Mediterranean 
subregions. 

UNESCO w i l l  be responsible  fo r  the  remaining outputs  of  the  p ro jec t .  

4. WORKPLAN AND TIMETABLE 

Preparatory phase 

June 1978 

June 1978 

August/September 1978 

October 1978 

November 1978 

February 1979 

March 1979 

April 1979 - March 1981 

September 1979 

September 1979 

November 1979 

January 1980 

February 1980 

April  1980 

September 1980 

February 1981 

March 1981 

Appointment o f  a consu l t an t  by UNESCO t o  develop 
components o f  the  p ro jec t  document and draw up a d e t a i l e d  
workplan 

Consultantsq v i s i t s  t o  FAD (Rome), ROCC (Malta) ,  Shel l  Co. 
( t h e  Hague), Universi ty o f  P a r i s  ( P a r i s ) ,  UNESCO ( P a r i s )  
and UNEP (Geneva) t o  prepare t h e  p r o j e c t  document 

Submission and approval of the  p ro jec t  document 

Submission o f  the  d e t a i l e d  work plan f o r  t h e  opera t ional  
phase by UNESCO t o  UNEP 

Preparatory meeting convened by UNESCO t o  draw up t h e  
curriculum fo r  t h e  workshop on marine ecosystem a n a l y s i s  
aimed a t  formulating a d e t a i l e d  plan f o r  t h e  modelling o f  
c e r t a i n  subregions o f  t h e  Levantine Sea 

Approval o f  t h e  d e t a i l e d  workplan f o r  t h e  opera t ional  
phase by t h e  F i r s t  Meeting o f  t h e  Contracting P a r t i e s  o f  
t h e  Barcelona Convention 

Final  version o f  a su r face  cu r ren t s  model f o r  t h e  Ligurian 
Sea based on the  1977 MED VI DRIFTEX experiment 

Operational phase 

The work is performed by p a r t i c i p a t i n g  i n s t i t u t i o n s  o r  
research groups o f  the  Mediterranean region 

Progress r e p o r t s  on a l l  a c t i v i t i e s  

F ina l  version o f  t h e  o i l  s l i c k  model a s  a p a r t  o f  t h e  
contingency plan 

Workshop on marine ecosystem ana lys i s  t o  develop a 
d e t a i l e d  plan fo r  t h e  modelling of t h e  Levantine Sea 

F i r s t  year progress r epor t  

Review meeting on progress achieved and workshop on t h e  
e l abora t ion  o f  d e t a i l s  o f  fu tu re  work 

First year r e p o r t  is submitted t o  UNEP 

Progress r e p o r t s  on a l l  a c t i v i t i e s  

Review meeting on progress achieved and workshop on t h e  
e labora t ion  o f  d e t a i l s  o f  fu tu re  work 

Final  r epor t  on a l l  a c t i v i t i e s  



- a gene ra l  model o f  t h e  water  ba lance  o f  t h e  Mediterranean, i nc lud ing  t h e  exchange 
processes  with ad j acen t  s e a  a r e a s  ( A t l a n t i c ,  a l ack  Sea) w i l l  be developed; 

- t h e  hydrodynamical c i r c u l a t i o n  model o f  t h e  North-West Mediterranean and t h e  
Northern Adr i a t i c  w i l l  be developed t o  show t h e  main pathways which can  be used 
f o r  t h e  p r e d i c t i o n  o f  t h e  t r a n s p o r t  o f  p o l l u t a n t s .  Both models w i l l  be t e s t e d  
and,  depending on t h e  r e s u l t ,  s i m i l a r  models w i l l  be developed f o r  o t h e r  
subregions  ; 

- models o f  t h e  biogeochemical c y c l e  o f  s e l e c t e d  p o l l u t a n t s  (mercury, oil, 
n u t r i e n t s ,  e t c . )  i n  t h e  Mediterranean Sea w i l l  be developed; 

- d e t a i l e d  models o f  s p e c i f i c  p a r t s  o f  t h e  e c o l o g i c a l  system (e.g. 
nutr ient-phytoplankton -zooplankton o r  phytobenthos- zoobenthos) w i l l  be prepared 
f o r  c e r t a i n  subregions  o f  t h e  Mediterranean; and 

- conceptual  models and d e t a i l e d  p l ans  f o r  t h e  modell ing o f  c e r t a i n  a r e a s  o f  t h e  
Levantine Sea w i l l  be prepared.  

3.2 A c t i v i t i e s  

The main a c t i v i t y  of  t h i s  p r o j e c t  w i l l  be c a r r i e d  o u t  by s e l e c t e d  s c i e n t i s t s  from 
Mediterranean i n s t i t u t i o n s .  S p e c i f i c  a c t i v i t i e s  r e q u i r i n g  complex involvement o f  
Mediterranean s c i e n t i f i c  i n s t i t u t i o n s  w i l l  be based on subcon t r ac t s .  

The p r o j e c t  suppor t  component and t h e  t r a i n i n g  component a r e  s t r o n g l y  i n t e r r e l a t e d  
and cannot  be s epa ra t ed .  Oppor tuni t ies  f o r  on-the-job t r a i n i n g  w i l l  be promoted by 
providing f e l l owsh ips  f o r  s c i e n t i s t s  from Mediterranean l a b o r a t o r i e s  t o  work j o i n t l y  
with t h e  a l r e a d y  a c t i v e  modell ing groups. 

Meetings, seminars  and workshops w i l l  be convened t o  formulate  d e t a i l e d  workplans 
and review t h e  p rog re s s  achieved,  a s  wel l  as t o  d i s c u s s  problems, exchange opin ions  
and prepare  p l ans  f o r  f u t u r e  work. These meetings w i l l  be a t t ended  no t  on ly  by 
s c i e n t i s t s  a l r eady  engaged i n  modell ing,  but  a l s o  by s c i e n t i s t s  from i n s t i t u t i o n s  
who a r e  developing t h e i r  modell ing e x p e r t i s e .  

A workshop on marine ecosystem a n a l y s i s  t o  develop a d e t a i l e d  p l an  f o r  t h e  modelling 
o f  c e r t a i n  subregions  of t h e  Levantine Sea w i l l  be convened. 

The r e s u l t s  o f  t h e  p r o j e c t  a r e  p r imar i l y  intended f o r  t h e  Governments o f  t h e  
Mediterranean S t a t e s ,  t o  f a c i l i t a t e  t h e i r  p a r t i c i p a t i o n  i n  t h e  Mediterranean Action 
Plan and a s s i s t  them i n  d i scha rg ing  t h e i r  o b l i g a t i o n s  under t h e  Barcelona Convention 
and i ts  Pro tocols .  Furthermore, t h e  r e s u l t s  o f  t h e  p r o j e c t  w i l l  h e lp  s c i e n t i s t s  t o  
improve t h e i r  e f f i c i e n c y  i n  p o l l u t i o n  monitoring and r e sea rch  a c t i v i t i e s .  

3.3 I n s t i t u t i o n a l  framework 

Under t h e  gene ra l  co-ord ina t ion  o f  UNEP, UNESCO w i l l  be r e spons ib l e  f o r  t h e  
implementation o f  t h i s  p r o j e c t  i n  c l o s e  co-operat ion with I O C ,  IMCO ( through t h e  
Regional O i l  Combating Centre - ROCC) and and o t h e r  bodies  o f  t h e  United Nations 
system p a r t i c i p a t i n g  i n  a c t i v i t i e s  r e l e v a n t  t o  t h i s  p r o j e c t .  

IOC w i l l  be  s p e c i f i c a l l y  r e spons ib l e  f o r  t h e  formulat ion o f  t h e  model of s u r f a c e  
c u r r e n t s  f o r  t h e  Ligur ian  Sea based on t h e  DRIFTEX experiments  and f o r  t h e  
i d e n t i f i c a t i o n  o f  s p e c i f i c  problems no t  ye t  solved which a r e  of  cons ide rab l e  
importance f o r  t h e  r equ i r ed  models. 



- t o  develop d e t a i l e d  models o f  s p e c i f i c  p a r t s  of  t h e  eco log ica l  systems o f  c e r t a i n  
Mediterranean subregions  a s  wel l  as d e t a i l e d  models o f  biogeochemical c y c l e s  o f  
s e l e c t e d  p o l l u t a n t s  i n  t h e  Mediterranean. 

3. DESCRIPTION OF THE PROJECT 

3.1 Outputs 

The p re sen t  knowledge ( theory  and a v a i l a b l e  l a b o r a t o r y  and f i e l d  d a t a )  o f  t h e  
hydrodynamics, biogeochemical c y c l e  and ecology of  t h e  Mediterranean is s p a r s e  and 
fragmentary. 

Consequently, models o f  s m a l l e r ,  well-defined subregions should be prepared f i r s t  
and af te rwards  r e g i o n a l  Mediterranean models should be developed. To s e l e c t  
subregions  f o r  such models, t h e  fol lowing requirements  should be f u l f i l l e d ,  a s  
recommended by t h e  Second UNESCO Workshop on Marine Ecosystem Modelling, Dubrovnik, 
18-22 October 1976: 

( a )  e x i s t i n g  e x p e r t i s e  (minimum number o f  modell ing e x p e r t s  and e x p e r t s  f o r  va r ious  
problems o f  i n t e r e s t  f o r  t h e  p a r t i c u l a r  model); 

( b )  well-defined phys i ca l  boundaries;  

(c )  e x i s t i n g  d a t a  base ;  and 

(d)  e x i s t i n g  i n i t i a l  s t a g e ,  modell ing (conceptua l ) .  

3.1.1 Outputs of  t h e  prepara tory  phase 

- a programme with a d e t a i l e d  workplan f o r  t h e  modell ing a c t i v i t i e s  r e l a t i n g  t o  t h e  
Mediterranean Action Plan; and 

- a model o f  s u r f a c e  c u r r e n t s  f o r  t h e  Ligurian Sea based on t h e  1977 MED VI DRIFTEX 
experiment. Depending on t h e  outcome o f  t h i s  model, experiments  f o r  o t h e r  
Mediterranean subregions  might be proposed, a s  well as  t h e  a p p l i c a t i o n  of t h e  
exper ience  gained from t h e  Ligur ian  Sea experiment t o  t h e  data a l r eady  obta ined  
from t h e  o t h e r  a r e a s .  

3.1.2 Outputs o f  t h e  o p e r a t i o n a l  phase 

- t o  educa te  and t r a i n  s c i e n t i s t s  from developing c o u n t r i e s  o f  t h e  Mediterranean 
i n t e r e s t e d  i n  modell ing r e sea rch  t o  a l low a broader  s tudy  o f  p o l l u t a n t s  i n  t h e  
Mediterranean; 

- t h e  i d e n t i f i c a t i o n  o f ,  as  y e t  unsolved s p e c i f i c  problems which a r e  o f  
cons ide rab l e  importance f o r  t h e  r equ i r ed  models. Such informat ion  w i l l  be used 
t o  formulate  new, o r  modify e x i s t i n g  p o l l u t i o n  monitoring and r e sea rch  programmes 
undertaken i n  t h e  framework of  t h e  Mediterranean Action Plan; 

- based on e x i s t i n g  models t h a t  have been developed f o r  o t h e r  a r e a s  (SLICKTRAK, 
OILSIM, e t c . )  a model o f  t h e  movement, d i s p e r s i o n  and fa te  o f  o i l  s l i c k s  f o r  
s p e c i f i c  Mediterranean subregions  w i l l  a l s o  be prepared.  These subregions  w i l l  
be s e l e c t e d  on t h e  b a s i s  o f  t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  o i l  s l i c k s ;  



I n  add i t ion ,  t he  f i f t h  session o f  t h e  Governing Counci l  a l so  endorsed a c t i v i t i e s  
which "enhance ongoing programmes f o r  understanding the  sources, pathways and the  
e f f e c t s  o f  marine p o l l u t i o n  o f  t he  marine environment" (UNEP/GC/90, para. 741, 
A c t i v i t y  0).  

2. PURPOSE OF THE PROJECT 

The f o l l o w i n g  are  the  long-term ob jec t i ves  o f  t he  p r o j e c t :  

t o  develop the  c a p a b i l i t y  o f  the  Mediterranean s c i e n t i f i c  community t o  produce 
s c i e n t i f i c  models fo r  understanding and p r e d i c t i n g  p o l l u t i o n  processes i n  the 
Mediterranean marine environment; 

t o  produce a general  hydrodynamic model o f  t he  Mediterranean Sea descr ib ing  t h e  
hydrodynamic c h a r a c t e r i s t i c s  o f  t he  Mediterranean and c l a r i f y i n g  the  problems 
r e l a t e d  t o  large-scale phys i ca l  t ranspor t  o f  p o l l u t a n t s  w i t h i n  t h e  Mediterranean, 
as w e l l  as the  exchange o f  p o l l u t a n t s  w i t h  adjacent  sea areas ( A t l a n t i c ,  Black 
Sea) ; 

t o  produce d e t a i l e d  hydrodynamic models f o r  se lec ted areas o f  t he  Mediterrranean 
Sea (Northern A d r i a t i c ,  L i q u r i a n  Sea, Levantine Basin) having s p e c i f i c  problems 
re levan t  t o  t h e  phys i ca l  t r a n s p o r t  o f  p o l l u t a n t s ;  

t o  prov ide the  b a s i s  f o r  contingency p lans which cou ld  be developed by the  
Regional O i l  Combating Centre (ROCC) i n  Malta; and 

t o  develop s p e c i f i c  ecosystem models i n  se lec ted Mediterranean areas i n  order t o  
improve t h e  understanding o f  t he  biogeochemical cyc les  o f  p o l l u t a n t s  and t h e i r  
impact on marine ecosystems and human hea l th .  

2.1 Object ives o f  t he  prepara tory  phase 

- t o  propose the d e t a i l e d  programme o f  t he  model l ing  a c t i v i t i e s  f o r  the  
Mediterranean Act ion  Plan; and 

- t o  develop a sur face l a y e r  model o f  t he  L i g u r i a n  Sea on the  bas i s  o f  t he  L i g u r i a n  
Sea 1977 DRIFTEX experiment. 

2.2 Object ives o f  the  opera t i ona l  phase 

- t o  develop the  a b i l i t y  o f  t h e  Mediterranean s c i e n t i f i c  community t o  b u i l d  
s p e c i f i c  models re levan t  t o  Marine p o l l u t i o n ;  

- t o  develop a general  model o f  the  water balance i n  t h e  Mediterranean; 

- t o  develop hydrodynamic models f o r  t he  North-West Mediterranean and the Northern 
A d r i a t i c  ; 

- t o  develop a model o f  movement, d i spe rs ion  and f a t e  o f  o i l  s l i c k s  i n  s p e c i f i c  
Mediterranean subregions, as p a r t  o f  t he  o i l  combating contingency plans; and 



1. BACKGROUND 

The var ious  components o f  t he  Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and 
Research Programme (MED POL) are p r o v i d i n g  a sound data base fo r  t h e  present  l e v e l  
o f  p o l l u t i o n  o f  t he  Mediterranean Sea. However, t he  ana lys i s  o f  t he  t rends i n  
p o l l u t i o n  o f  t he  Mediterranean wi thout  an adequate model o f  t he  p o l l u t a n t ' s  
biogeochemical c y c l e  i s  p r a c t i c a l l y  impossible. 

The data  a v a i l a b l e  on the  c i r c u l a t i o n  of the  Mediterranean water masses, and those 
which are c o l l e c t e d  through t h e  MED POL p i l o t  p ro jec ts ,  could be used f o r  t he  
cons t ruc t i on  o f  a general  hydrodynamic model needed f o r  t h e  understanding o f  t h e  
phys i ca l  t ranspor t  o f  p o l l u t a n t s  b y  cu r ren ts  and i n  p a r t i c u l a r  f o r  t he  development 
o f  contingency p lans i n  cases o f  acc iden ta l  o i l  s p i l l s .  

Adequate hydrodynamic and eco log ica l  models a re  requ i red  t o  assess t h e  
Mediterranean's waste-receiving capac i ty  needed f o r  t he  implementation o f  the  
P ro toco l  on Po l l u tan ts  from Land-Based Sources. 

During t h e  IHP/UNESCO Symposium on the Eastern Mediterranean h e l d  i n  Malta i n  
September 1973, s c i e n t i s t s  from Eastern Mediterranean coun t r i es  expressed i n t e r e s t  
i n  developing the  concept o f  ecosystem model l ing  i n  the  Eastern Mediterranean Sea. 
Fo l lowing the recommendation o f  t h i s  Symposium, UNESCO convened t h e  F i r s t  Workshop 
on Marine Ecosystem Model l ing i n  the  Eastern Mediterranean, (Alexandria, Egypt, 
December 1974 1. 

The Second UNESCO Workshop on Marine Ecosystem Model l ing i n  the  Mediterranean was 
convened i n  Dubrovnik, Yugoslavia, i n  October 1976. This workshop took i n t o  
cons idera t ion  the  development o f  MED POL s ince the  1973 Mal ta Symposium, and how 
t h i s  programme could bene f i t  from the  development o f  model l ing  concepts and 
methodology among p a r t i c i p a t i n g  marine s c i e n t i s t s  i n  the  Mediterranean. As a 
r e s u l t ,  the  Dubrovnik Workshop o r i e n t e d  i t s  work t o  the  a p p l i c a t i o n  of model l ing  t o  
the  re levan t  MED POL p i l o t  p ro jec ts ,  p a r t i c u l a r l y  i n  the  areas o f  phys i ca l  processes 
(MED POL V I ) ,  heavy meta ls  i n  marine ecosystems (ME0 POL II), and ecosystems and 
communities (MED POL I V  and V ) .  The Workshop fu r the r  recommended t h a t  a p r o j e c t  on 
ecosystem model l ing  be es tab l ished w i t h i n  the  framework o f  the  Mediterranean Act ion  
Plan. 

Subsequently, a t  severa l  exper t  meetings, Mediterranean s c i e n t i s t s  p a r t i c i p a t i n g  i n  
the MED POL programme recommended t h a t  model l ing  a c t i v i t i e s  should be developed i n  
the  Region (Mid-term Expert  Consu l ta t ion  on the  J o i n t  FAO(GFCM)/UNEP Co-ordinated 
P ro jec ts  on P o l l u t i o n  i n  the  Mediterranean (MED 11, 111, I V  and V) ,  Dubrovnik, 2-13 
May 1977; Mid-term Review Meeting on the  IOC/WMO/UNEP Co-ordinated P r o j e c t  on 
P o l l u t i o n  i n  t h e  Mediterranean (MED I and V I ) ,  Barcelona, 23-27 May 1977; Mid-term 
Review Meeting on t h e  Progress o f  the  Co-ordinated Mediterranean P o l l u t i o n  
Moni tor ing  and Research Programme (MED POL) and Related P ro jec ts  o f  t he  
Mediterranean Act ion  Plan, Monaco, 18-22 J u l y  1977). 

As a fol low-up t o  the  recommendations formulated a t  t he  above-mentioned meetings, 
the  promotion o f  model l ing  i n  the  Mediterranean was recommended by the  
Intergovernmental Review Meeting o f  the  Mediterranean Coastal States on the  
Mediterraenan Act ion  Plan (Monaco, 9-14 January 1978), and UNEP was requested t o  
organize such a c t i v i t i e s .  
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ANNEX X 

PROPOSAL FOR THE IMPLEMENTATION OF THE UNESCO/FAO/IOC/UNEP PROJECT ON 

MODELLING OF MARINE SYTEMS 

(MED POL X I I I )  

The t e x t  o f  this p r o j e c t  proposal is an extract from the  p r o j e c t  document prepared  
by UNESCO and UNEP i n  1978 



3. DESCRIPTION OF THE PROJECT 

Because o f  the  complex s c i e n t i f i c  na ture  o f  t he  problem o f  t he  assessment o f  t he  
atmospheric i n p u t  o f  p o l l u t a n t s  t o  the  seas, t he  p r o j e c t  w i l l  be implemented i n  two 
phases. Dur ing t h e  p re l im ina ry  phase the  s c i e n t i f i c  approach w i l l  be developed and 
the o u t l i n e  o f  the  p i l o t  p r o j e c t  w i l l  be prepared. The subsequent ope ra t i ona l  phase 
w i l l  be launched a f t e r  a study o f  t he  outcome o f  the  p re l im ina ry  phase has taken 
place. IAEA, ECE, UNIDO and WHO w i l l  co l l abo ra te  i n  implementing t h e  preparatory 
phase o f  t he  p r o j e c t .  

4. WORKPLAN AND TIMETABLE 

May 1978 

June 1978 

Ju l y  - August 1978 

September 1978 

October 1978 

March 1979 

The s e l e c t i o n  o f  expedts fo r  an ad hoc meeting on medium-range 
atmospheric t ranspor t  o f  p o l l u t a n t s  t o  seas and es tuar ies  i s  
made by  WMO i n  consu l ta t i on  w i t h  UNEP. 

Meeting o f  t he  ad hoc group o f  experts. 

Employment o f  a consu l tan t  t o  prepare an o u t l i n e  o f  a p i l o t  
p r o j e c t  on i n p u t  o f  p o l l u t a n t s  t o  t h e  Mediterranean Sea v i a  
the  atmosphere. 

The o u t l i n e  o f  the  p i l o t  p r o j e c t  i s  considered by a GESAMP 
Working Group on Interchange o f  P o l l u t a n t s  between the 
Atmosphere and Oceans. 

The o u t l i n e  o f  the  p i l o t  p r o j e c t  and the r e p o r t  o f  the  ad hoc 
group o f  exper ts  a re  submitted t o  UNEP. 

F i n a l  r e p o r t  on the  P r o j e c t  i s  submit ted t o  UNEP ( t he  date i s  
c o n d i t i o n a l  on the  schedule o f  t he  F i r s t  meeting o f  
Contract ing P a r t i e s  t o  the  Barcelona Convention). 



1. BACKGROUND 

A t  severa l  exper t  meetings r e l a t e d  t o  both  t h e  Pre l iminary  D r a f t  Pro toco l  f o r  t he  
P ro tec t i on  o f  t he  Mediterranean Sea from Land-Based Sources and the  Co-ordinated 
P o l l u t i o n  Moni tor ing  and Research Programme (MED POL) o f  t he  Mediterranean Act ion  
Plan, t he  quest ion o f  t h e  atmospheric t ranspor t  o f  p o l l u t a n t s  was ra ised.  However, 
i t  appears t h a t  no data a re  a v a i l a b l e  t o  provide assessment o f  the  atmospheric 
c o n t r i b u t i o n  t o  p o l l u t i o n  o f  t he  sea. I n  add i t ion ,  t h e  Intergovernmental Review 
meeting o f  Mediterranean Coastal States on the  Mediterranean Act ion  Plan (Monaco, 9 
- 14 January 1978) concluded t h a t  t he  i n p u t  o f  r i ve rbo rne  and a i rborne p o l l u t a n t s  
i n t o  t h e  Mediterranean may t u r n  ou t  t o  belong t o  one o f  t he  major unknown parameters 
needed t o  assess t h e  s t a t e  o f  p o l l u t i o n  i n  the  Mediterranean Basin and, 
consequently, requested UNEP t o  organize t h e i r  assessment. 

Moreover, dec i s ion  88(V), A and C o f  t he  f i f t h  session o f  t h e  Governing Council, 
s t ressed " the  d e s i r a b i l i t y  of promoting any measures designed t o  reduce p o l l u t i o n  o f  
t he  seas and measures t o  combat marine p o l l u t i o n  i n  t h e  Mediterranean w i t h  e x i s t i n g  
i n t e r n a t i o n a l  Conventions". The f i f t h  session o f  t h e  Governing Counci l  a l so  
endorsed a c t i v i t i e s  which "enhance ongoing programmes f o r  understanding the  sources, 
pathways and the  e f f e c t s  o f  marine p o l l u t i o n  on the  marine environmentv. (GC 90 
471, A c t i v i t y  B) . 

2. OBJECTIVES 

2.1 Lonq-term ob jec t i ves  

The long-term o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  assess the  i n p u t  o f  p o l l u t a n t s  t o  t h e  
Mediterranean v i a  the atmosphere. 

The p r o j e c t  w i l l  c o n t r i b u t e  t o  t h e  assessment o f  t he  s t a t e  o f  p o l l u t i o n  i n  the  
Mediterranean bas in  and t o  the  f u r t h e r  development o f  t h e  P ro toco l  f o r  P ro tec t i on  o f  

Mediterranean Sea aga ins t  P o l l u t i o n  from Land-Based Sources. 

Immediate ob jec t i ves  

To propose an approach f o r  t h e  assessment o f  t he  i n p u t  o f  p o l l u t a n t s  t o  the  
Mediterranean v i a  t h e  atmosphere; 

To s e l e c t  p o l l u t a n t s  which a re  o f  s i g n i f i c a n c e  and which can be adequately 
assessed; and 

To propose c r i t e r i a  f o r  s e l e c t i o n  o f  appropr ia te  sampling sites and o f  sampling 
and a n a l y t i c a l  methodology. 
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ANNEX I X  

PROPOSAL FOR THE IMPLEMENTATION OF THE WMO/IAEA/WHO/UNIDO/ECE/UNEP PROJECT ON 

INPUT OF POLLUTANTS INTO THE MEDITERRANEAN SEA VIA THE ATMOSPHERE 

(MED POL X I I )  

The t e x t  o f  t h i s  p ro jec t  proposal is an extract  from the p ro jec t  document prepared 
by WMO and UNEP i n  1978 



As r e s u l t s  a r e  obta ined ,  an informat ion  letter w i l l  be forwarded t o  p a r t i c i p a t i n g  
l a b o r a t o r i e s  showing t h e  r e s u l t s  o f  t h e  measurements made and l i s t i n g  t h e  
p a r t i c i p a n t s  by code number only. This w i l l  permit  a  comparison o f  your r e s u l t s  
with t hose  o f  t h e  o t h e r  p a r t i c i p a n t s .  A s t o c k  o f  each sample w i l l  be maintained a t  
Monaco f o r  t h o s e  l a b o r a t o r i e s  r e q u i r i n g  f u r t h e r  ma te r i a l .  

P lease  add re s s  a l l  correspondence regard ing  r e s u l t s  o r  e n q u i r i e s  t o :  

The I n t e r n a t i o n a l  Laboratory o f  Marine Rad ioac t iv i t y  
Mua6e Oc6anographique 
P r inc ipau tg  de Monaco 

Attn: Chlor ina ted  Hydrocarbon I n t e r c a l i b r a t i o n  Programme. 

Your p a r t i c i p a t i o n  is g r e a t l y  app rec i a t ed .  

Yours s i n c e r e l y ,  
The Direc to r  



Appendix I 

INFORMATION SHEET ACCOMPANYING SAMPLE 
(example) 

Dear .. ............ 
Based on your p o s i t i v e  response regard ing  p a r t i c i p a t i n g  i n  an i n t e r - c a l i b r a t i o n  
e x e r c i s e  f o r  t h e  measurement o f  c h l o r i n a t e d  hydrocarbons i n  marine samples, we have 
today d ispa tched  t o  you, under s e p a r a t e  cover ,  t h e  fol lowing samples: 

Sample B o t t l e  No. Sample weight ( x )  ( X X )  

Sea p l a n t  SP-M-1 ( ) 30 g 20 g 0.2 g 

Oyster MA-M-1 ( ) 30 a 10 g 0 .3  g 

Sediment SD-M-1 ( ) 90 g 80 q 

The homogeneity of t h i s / t h e s e  sample(s)  was v e r i f i e d  by ana lys ing  e x t r a c t a b l e  
organic  ma t t e r ,  c h l o r i n a t e d  hydrocarbons and t r a c e  meta ls .  In  t h e  case o f  
c h l o r i n a t e d  hydrocarbons, t h e  v a r i a t i o n s  observed i n d i c a t e  t h a t  t h e  samples a r e  
homogeneous a t  sample weights  of  (x)  .. . . . . . grams. Trace meta l  a n a l y s i s  on t h e  
t o t a l  sample showed homogeneity a t  sample weights  o f  (xx) . . . . . . grams. 

In  r e p o r t i n g  t h e  r e s u l t s ,  t h e  fol lowing informat ion  should be inc luded:  

( a )  ch lo r ina t ed  hydrocarbon r e s idue  concen t r a t i ons  on both a d ry  weight and 
e x t r a c t a b l e  organic  ma t t e r  b a s i s  (samples should be d r i e d  fol lowing your 
l a b o r a t o r y ' s  normal procedure. P lease  i n d i c a t e  method o f  dry ing  and 
temperature employed) ; 

(b) d e t a i l e d  informat ion  on t h e  chemical procedure used i n  e x t r a c t i o n  clean-up, 
hyd ro lys i s ,  chromatographic cond i t i ons  ( i nc lud ing  type  o f  ins t rument ,  column 
composition, ope ra t ing  tempera tures) ;  i nc lude  a copy o f  t h e  chromatograms 
obtained.  Ind i ca t e  s t anda rds  used i n  quan t i fy ing  t h e  c h l o r i n a t e d  hydrocarbon 
r e s idues  and where t hey  were obta ined .  

The ma jo r i t y  of  t h e  p a r t i c i p a n t s  i n  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e  p r e f e r  t o  remain 
anonymous. Therefore,  we have ass igned  your l abo ra to ry  t h e  fol lowing code number: 

Code number ( / ) Sample 



The homogeneity o f  t h e  samples  was t e s t e d  by t h e  Monaco Laboratory wi th  t h e  
a s s i s t a n c e  o f  t h e  I A E A ' s  S e i b e r s d o r f  Laboratory (Vienna)  a s  well a s  o t h e r  n a t i o n a l  
i n s t i t u t i o n s  and found t o  be s u i t a b l e  f o r  a c h i e v i n g  t h e  s t a t e d  o b j e c t i v e s .  

The samples  a r e  d i s t r i b u t e d  t o  r e s e a r c h  c e n t r e s  from t h e  Medi terranean r e g i o n  
p a r t i c i p a t i n g  i n  MED POL I1 o r  MED POL III a s  w e l l  a s  n a t i o n a l  i n s t i t u t i o n s  i n  o t h e r  
a r e a s  which a r e  w i l l i n g  t o  p a r t i c i p a t e  i n  t h e  i n t e r c a l i b r a t i o n  e x e r c i s e s .  A l l  
p a r t i c i p a t i n g  i n s t i t u t i o n s  a r e  r e q u e s t e d  t o  a n a l y s e  t h e  d i s t r i b u t e d  samples  by 
a p p l y i n g  t h e  a n a l y t i c a l  methods c u r r e n t l y  i n  u s e  f o r  env i ronmenta l  s t u d i e s  and t o  
r e p o r t  t h e  r e s u l t s  wi th  t h e  d e s c r i p t i o n  o f  t h e  a n a l y t i c a l  p r o c e d u r e s ,  methods o f  
c a l i b r a t i o n ,  methods of c a l c u l a t i o n  and q u a n t i f i c a t i o n ,  etc. In  a d d i t i o n  t o  t h e  
i n t e r c a l i b r a t i o n  samples ,  a l l  p a r t i c i p a t i n g  Medi terranean r e s e a r c h  c e n t r e s  r e c e i v e  
NBS r e f e r e n c e  m a t e r i a l  f o r  heavy m e t a l  a n a l y s i s  o r  pr imary s t a n d a r d s  o f  PCBs f o r  
c h l o r i n a t e d  hydrocarbon a n a l y s i s  i n  o r d e r  t o  check t h e i r  a n a l y t i c a l  p rocedures  
w i t h i n  t h e  l a b o r a t o r i e s  i n  advance. 

The d i s t r i b u t i o n  o f  t h e  i n t e r c a l i b r a t i o n  samples  is made s tep-wise .  In  t h e  c o u r s e  
o f  t h e  p r o g r e s s  o f  t h e  MED POL p r o j e c t s ,  samples  o f  d i f f e r e n t  m a t r i c e s  a r e  forwarded 
t o  p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  a t  v a r y i n g  i n t e r v a l s  depending on t h e  d e s i g n  o f  
involvement  o f  t h e  r e s e a r c h  c e n t r e s  i n  t h e  p r o j e c t  and on t h e  i n s t a l l a t i o n  o f  
t e c h n i c a l  f a c i l i t i e s .  

2.2 Survey o f  t h e  r e p o r t e d  r e s u l t s  and follow-up a c t i o n  

The r e s u l t s  o f  t h e  a n a l y s e s  r e p o r t e d  from t h e  world-wide i n t e r c a l i b r a t i o n  a r e  
t r e a t e d  s t a t i s t i c a l l y  i n  o r d e r  t o  deduce "consensus va lues"  f o r  t h e  components o f  
i n t e r e s t .  The r e s u l t s  o f  l a b o r a t o r i e s  s e l e c t e d  on t h e  b a s i s  o f  t h e i r  a n a l y t i c a l  
r e p u t a t i o n  and performance,  a r e  t r e a t e d  s i m i l a r l y  t o  d e r i v e  "probab le  
c o n c e n t r a t i o n s "  o f  t h e  components i n  t h e  d i s t r i b u t i o n  samples .  Based on l1 probab le  
c o n c e n t r a t i o n s "  ranges  o f  a c c e p t a b l e  v a l u e s  a r e  e s t i m a t e d  f o r  each  component. 

The c o m p i l a t i o n  o f  r e p o r t e d  r e s u l t s ,  o v e r a l l  a v e r a g e s  and consensus  v a l u e s  o f  t h e  
components o f  i n t e r e s t  a r e  made a v a i l a b l e  t o  t h e  p a r t i c i p a t i n g  l a b o r a t o r i e s  a s  soon 
a s  s u f f i c i e n t  numbers o f  r e s u l t s  from t h e  s t a t i s t i c a l  t r e a t m e n t  a r e  assembled,  b u t ,  
i n  any c a s e ,  t h e  p a r t i c i p a t i n g  l a b o r a t o r i e s  do  n o t  r e c e i v e  t h e  i n f o r m a t i o n  u n t i l  
t h e y  send i n  t h e i r  r e s u l t s .  In  t h i s  way, t h e  p a r t i c i p a t i n g  r e s e a r c h  c e n t r e s  c a n  
judge t h e i r  a n a l y t i c a l  performance f o r  themse lves ,  comparing t h e i r  r e s u l t s  wi th  
t h o s e  o f  o t h e r s .  Should c o n s i d e r a b l e  d i f f e r e n c e s  be found, i t  would be i m p o r t a n t  t o  
look  i n t o  t h e  c a u s e  o f  t h e  d i s c r e p a n c y  i n  each i n d i v i d u a l  c a s e .  When n e c e s s a r y ,  
r e p e a t e d  d i s t r i b u t i o n  o f  t h e  samples  should  be undertaken i n  o r d e r  t o  c l a r i f y  t h e  
c a u s e  o f  t h e  ' d i sc repancy .  Whenever s p e c i f i c  t e c h n i c a l  d i f f i c u l t i e s  concern ing  
a n a l y t i c a l  performance a r e  found i n  i n d i v i d u a l  c e n t r e s ,  follow-up a c t i o n  t o  remedy 
t h e  d i f f i c u l t i e s  by a d d i t i o n a l  s u p p l y  o f  m a t e r i a l ,  t e c h n i c a l  gu idance ,  s p e c i a l  
a s s i s t a n c e  etc., a r e  a r r a n g e d  th rough  FAO(GFCM) channe ls .  



1. OBJECTIVES 

I n  view of t h e  r a p i d  development o f  modern a n a l y t i c a l  technology, i t  is genera l l y  
n o t  advisable t o  recommend any s i n g l e  method as the  standard procedure f o r  t he  
ana lys is  o f  heavy metals and ch lo r i na ted  hydrocarbons i n  environmental samples. To 
ensure the  comparab i l i t y  o f  such measurements, i n t e r c a l i b r a t i o n  analyses, us ing  
a l i q u o t s  o f  homogeneous samples of reference mater ia ls ,  must be made. I n  
determining the  values f o r  t h e  concent ra t ion  o f  p o l l u t a n t s  i n  these mater ia ls ,  t h e  
analyses should be performed by severa l  competent methods . 
The ob jec t i ves  o f  t he  i n t e r c a l i b r a t i o n  programme i n  t h e  framework o f  t h e  UNEP 
Co-ordinated Mediterranean P o l l u t i o n  Moni tor ing  and Research Programme (MED POL) is 
t o  g ive  s p e c i f i c  assistance t o  Mediterranean l a b o r a t o r i e s  p a r t i c i p a t i n g  i n  the  p i l o t  
p r o j e c t s  on base l ine  s tud ies  and moni tor ing  of heavy metals (MED POL 11) and 
halogenated hydrocarbons (ME0 POL 111) i n  marine organisms w i t h i n  the  UNEP 
Mediterranean Ac t ion  Plan. 

Therefore, t h i s  p r o j e c t  i s  co-ordinated w i t h  the  needs o f  these p i l o t  p r o j e c t s  us ing  
the  mechanisms def ined f o r  t he  implementation o f  t h e  MED POL programme. 

2. PROCEDURES 

2.1 Sample p repara t i on  and d i s t r i b u t i o n  

I n  the  framework o f  t he  present  p r o j e c t ,  samples have been prepared b y  the  
I n t e r n a t i o n a l  Laboratory o f  Marine R a d i o a c t i v i t y  o f  the I n t e r n a t i o n a l  Atomic Energy 
Agency (Monaco Laboratory) as descr ibed i n  t h e  fo l lowing tab le .  

Sample Type o f  Analys is 

f o r  heavy metals f o r  c h l o r i n a t e d  
hydrocarbons 

Oyster t i s s u e  homoqenate 

Sea p l a n t  homogenate 

Copepod homogenate 

F i sh  f l e s h  homogenate 

Mediterranean sediment 

XAD-I1 Resin 



No. 40 5PC/SPEC/ESCAP/UNEP: R a d i o a c t i v i t y  i n  the South P a c i f i c .  (1984) 

No. 41  UNEP: Socio-economic a c t i v i t i e s  t h a t  may have an impact on the  marine and 
coas ta l  environment o f  t he  East A f r i c a n  region.  (1984) 

No. 42 GESAMP: P r i n c i p l e s  for developing coas ta l  water q u a l i t y  c r i t e r i a .  (1984) 

No. 43 CPPS/UNEP: Contingency p l a n  t o  combat o i l  p o l l u t i o n  i n  the  South-East 
P a c i f i c  i n  cases o f  emergency. (1984) 

No. 44 IMO/ROPME/UNEP: Combating o i l  p o l l u t i o n  i n  the  Kuwait Ac t ion  P lan region.  
(1984) 

No. 45 GESAMP: Thermal discharges i n  the  marine environment. (1984) 

No. 46 UNEP: The West and Cent ra l  A f r i c a n  marine environment. (1984) 

No. 47 UNEP: Prospects for  g l o b a l  ocean p o l l u t i o n  moni tor ing.  (1984) 

No. 48 SPC/SPEC/ESCAP/UNEP: Hazardous waste storage and d isposa l  i n  t h e  South 
P a c i f i c .  (1984) 

No. 48/Appendices SPC/SPEC/ESCAP/UNEP: Hazardous waste storage and 
d isposa l  i n  the  South P a c i f i c .  (1984) 

No. 49 UNEP: Legal aspects o f  p r o t e c t i n g  and managing the marine and coas ta l  
environnent o f  the  East A f r i can  region:  Na t iona l  Reports. (1984) 

No. 50 UNEP: Marine and coas ta l  conservat ion i n  the  East Afr ican region:  Na t iona l  
Reports. (1984) 

No. 51 UNEP: Socio-economic a c t i v i t i e s  t h a t  may have an impact on the marine and 
coas ta l  environment o f  t h e  East A f r i c a n  region: Na t iona l  Reports. (1984) 
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ANNEX V I I I  

DESCRIPTION OF THE JOINT IAEA/FAO/IOC/UNEP PROJECT ON 

INTERCALIBRATION OF ANALYTICAL TECHNIQUES AND COMMON 

MAINTENANCE SERVICES 

(MED POL X I )  

This annex c o n t a i n s  g u i d e l i n e s  f o r  i n t e r c a l i b r a t i o n  measurements o f  heavy m e t a l s  and 
c h l o r i n a t e d  hydrocarbons i n  the framework o f  MED POL X I  prepared by IAEA and UNEP i n  
1976. 



4.5 P r o j e c t  s t r u c t u r e  

The fol lowing elements  a r e  p a r t  o f  t h e  i n s t i t u t i o n a l  arrangements f o r  t h i s  j o i n t  
p ro j ec t :  

( i )  UNEP w i l l  be r e s p o n s i b l e  fo r  co-ord ina t ing  t h e  p r o j e c t  a c t i v i t i e s  with t h o s e  
e i t h e r  under way o r  planned i n  t h e  framework o f  t h e  Mediterranean Action Plan 
t o  ensure t h e  f u l l  p a r t i c i p a t i o n  o f  t h e  Mediterranean Governments i n  t h e  
p r o j e c t .  

( i i )  The co-operat ing UN agencies w i l l  implement t h e i r  section o f  t h e  p r o j e c t  under 
t h e i r  own r e s p o n s i b i l i t y .  



During t h e  implementation of  t h e  second phase o f  t h e  p r o j e c t ,  two major a c t i v i t i e s  
w i l l  be c a r r i e d  out :  t h e  c o l l e c t i o n  of  d a t a  and t h e  assessment o f  a l l  p e r t i n e n t  
information.  

S t u d i e s  f o r  t h e  above-mentioned waste c a t e g o r i e s  w i l l  be conducted i n  each country.  
Wherever pos s ib l e ,  t h e s e  d a t a  surveys  w i l l  be based on e x i s t i n g  and a v a i l a b l e  
n a t i o n a l  information.  Missions w i l l  a l s o  be conducted t o  a s s i s t  c o u n t r i e s  i n  
completing t h e  i n q u i r i e s  f o r  municipal and i n d u s t r i a l  wastes. 

Separa te  d a t a  c o l l e c t i o n  w i l l  be i n i t i a t e d  f o r  r i v e r  p o l l u t i o n  i n p u t s  and f o r  
a g r i c u l t u r a l  run-off p o l l u t a n t s  ' due t o  t h e  d i f f e r e n t  na tu re  o f  t h e s e  p o l l u t i o n  
sources .  The p o s s i b l e  c o n t r i b u t i o n s  from f e r t i l i z e r s  and p e s t i c i d e s  w i l l  be 
es t imated  through a survey o f  p re sen t  a p p l i c a t i o n  r a t e s  o f  r e l e v a n t  chemicals  i n  
a g r i c u l t u r a l  p r a c t i c e s  i n  t h e  c o a s t a l  r eg ions  d r a i n i n g  i n t o  t h e  Mediterranean. 

Waste d i s p o s a l  and management p r a c t i c e s  w i l l  be reviewed and common methods and 
approaches i d e n t i f i e d .  The summary r e p o r t  is expected t o  provide a  q u a n t i t a t i v e  
p i c t u r e  of a l l  waste sou rces  and p o l l u t a n t  c a t e g o r i e s  f o r  t h e  e n t i r e  bas in  i n  t h e  
form of t a b l e s ,  maps, and o t h e r  g raph ica l  p r e sen ta t i ons .  

A f i n a l  r e p o r t  conso l ida t ing  a l l  t h e  r e s u l t s  o f  t h e  va r ious  s e c t o r a l  s t u d i e s  is t h e  
, expected output  o f  t h e  t h i r d  phase o f  t h e  p r o j e c t .  

4.4 P r o j e c t  implementation 

This p r o j e c t  is  a j o i n t  undertaking t o  which each  co-operat ing United Nations agency 
w i l l  c o n t r i b u t e  according t o  its f i e l d  o f  e x p e r t i s e  and geographical  r ep re sen ta t i on .  
Taking i n t o  account t h e s e  s p e c i f i c a t i o n s ,  t h e  fol lowing d i s t r i b u t i o n  o f  t a s k s  and 
r e s p o n s i b i l i t i e s  i s  agreed upon: 

( i )  inventory  and assessment o f  municipal  sou rces  : WHO 

( i i )  inventory  and assessment o f  i n d u s t r i a l  sou rces  ECE/UNIDO 

( i i i )  inventory  and assessment o f  a g r i c u l t u r a l  run-off FA0 

I/ ( i v )  inventory  and assessment o f  r i v e r  d i scharges-  UNE SC 0 

(v )  inventory  and assessment o f  r a d i o a c t i v e  d i scha rges  : I A E A  

( v i )  review o f  municipal  waste d i s p o s a l  and management WHO 

( v i i )  review of  i n d u s t r i a l  waste d i s p o s a l  and management : ECE/UNIDO 

( v i i i )  p r o j e c t  co-ord ina t ion  WHO 

Each co-operat ing agency w i l l  c a r r y  o u t  its a c t i v i t i e s  through t h e  e n t i r e  p r o j e c t  on 
t h e  s e c t o r  f o r  nhich it assumed r e s p o n s i b i l i t y .  

' See annex VI. 
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