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FOREWORD

P r o g r e s s  t o w a rd s  th e  o b j e c t i v e s  ag reed  i n  1979 has been s to w ,  b u t  t h i s  
i s  n o t  because o f  s c i e n t i f i c  p r o b le m s .  These are  t o  be e x p e c te d ;  th e s e  
a re  t h e  c h a l l e n g e s  we a c c e p t .  I n d e e d ,  a p a r t  f r om th e  l o n g e r  e x p l o r a t o r y /  
de ve lo pm e n t  phases o f  t h e  s u b t i d a l  s e d i m e n t a r y  programme (caused by 
r a t h e r  g r e a t e r  communi ty  v a r i a t i o n s  th a n  were known t o  e x i s t )  t h e  g e n e r a l  
o b j e c t i v e s  and methods remain  as s e t  ou t  i n i t i a l l y ,  and i n  some cases 
even w i t h o u t  m o d i f i c a t i o n  o f  th e  o r i g i n a l  p r o c e d u r e s .  F u r t h e r m o r e ,  such 
new d a t a  as we have i n d i c a t e  c l e a r l y  t h a t  t h e  r a t i o n a l e  and o b j e c t i v e s  
a re  sound and r e a l i s a b l e .

However ,  t h e s e  new d a ta  f a l l ,  i n  q u a n t i t y ,  f a r  be low what was hoped f o r  
because a number o f  p a r t i c i p a t i n g  s t a t e s  have e i t h e r

a) f a i l e d  t o  p a r t i c i p a t e ,  as o r i g i n a l l y  a g r e e d ,  i n  t h e  h a b i t a t  programme 
a p p r o p r i a t e  t o  them , o r

b) done so w i t h o u t  p r o v i d i n g  adequa te  o r  any new f i n a n c i a l  s u p p o r t  f o r  
t h e  s c i e n t i s t s  con ce rn ed .

Consequen t ly  the  o v e r - a l l  p a t t e r n  i s  one o f  o n l y  slow development and o f  
m a in ly  p a r t - t i m e ,  even v o l u n t a r y ,  s t u d ie s  on an inadequate  geog ra ph ica l  
s c a le .

The p a r t i c u l a r  s i g n i f i c a n c e  o f  g e o g r a p h i c a l  s c a l e  t o  COST 47 canno t  be 
o v e r - e m p h a s i s e d .  The fu n d a m e n ta l  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  o b t a i n  
d a ta  on th o s e  s c a l e s  o f  n a t u r a l ,  t e m p o r a l  v a r i a b i l i t y  which are a t t r i b ­
u t a b l e  t o  f l u c t u a t i o n s  i n  c I i mat i c / h y d r o g r a p h i c c o n d i t i o n s .  W h i le  such 
e v e n ts  may be l o c a l  on o c c a s i o n ,  i t  i s  h y p o t h e s i s e d  t h a t  u s u a l l y  t h e y  
w i l l  be e x p e r i e n c e d  on a b road  g e o g r a p h i c a l  s c a l e ,  and t h a t  d e t e c t i o n  o f  
t h e i r  b i o l o g i c a l  e f f e c t s  a g a i n s t  a backg roun d  o f  d i v e r s e  l o c a l  f a c t o r s  w i l l  
b e s t  be a c h ie v e d  by e q u a l l y  b road  s c a l e  o b s e r v a t i o n  and s t u d y .  Hence t h e  
n e c e s s i t y  f o r  i n t e r n a t i o n a l  c o l l a b o r a t i o n  t o  g i v e  a g e o g r a p h i c a l  
d im e n s io n  t h a t  i s  t a c k i n g  i n  n a t i o n a l  (and u s u a l l y  v e r y  l o c a l )  s t u d i e s .
The raw m a t e r i a l  o f  o u r  p r o j e c t ,  as w i t h  oceanography  and m e t e o r o l o g y ,  
i s  i n t r i n s i c a l l y  o f  an i n t e r n a t i o n a l  n a t u r e ,  and a t a r g e  amount o f  d a ta  
f rom one c o u n t r y  canno t  compensate f o r  i t s  t o t a l  absence f rom a n o t h e r .  
I n d e e d ,  m a jo r  gaps i n  g e o g r a p h i c a l  coverage  reduce the  v a l u e  o f  t h e  work 
i n  a d j a c e n t  c o u n t r i e s ,  and c o u ld  be a d i s i n c e n t i v e  t o  c o n t i n u e d  p a r t i c i p ­
a t i o n .  T a b le s  1-3  i n  t h i s  a c t i v i t y  r e p o r t  i n d i c a t e  the  s h o r t - f a l l  o f  
s t a t e s '  p a r t i c i p a t i o n .

W h i le  p a r t - t i m e  c o n t r i b u t i o n s  f rom s c i e n t i s t s  w i t h  o t h e r  d u t i e s  a re  b e t t e r  
t h a n  no c o n t r i b u t i o n  a t  a l l ,  i t  s h o u ld  be s e l f - e v i d e n t  t h a t  t h e  o r i g i n a l ,  
ac c e p te d  o b j e c t i v e s  n e c e s s i t a t e  f u l l - t i m e  s t u d i e s .  E c o l o g y ,  b o th  i n  t h e  
f i e l d  and a f t e r w a r d s ,  i s  n o t o r i o u s l y  labou i— i n t e n s i v e .  The b a s i c  s o r t i n g  
and i d e n t i f i c a t i o n  o f  b e n t h i c  i n f a u n a  a lo n e  i s  t im e - c o n s u m in g  and some 
p a r t i c i p a n t s  a re  una b le  t o  do even t h i s ,  t h e i r  samples m e r e l y  a c c u m u l a t i n g  
f o r  f u t u r e  a n a l y s i s .  When a g e / s i z e  a n a l y s e s  and r e p r o d u c t i v e / r e c r u i t m e n t  
d a ta  a re  r e q u i r e d  f o r  a s e r i e s  o f  s p e c ie s  a t  d i f f e r e n t  t im e s  o f  t h e  year
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(and such d a ta  are fu n d a m e n ta l  i f  u n d e r s t a n d i n g  i s  t h e  a im)  t h e r e  can be 
no p r o g r e s s  w i t h o u t  f u l l - t i m e  p e r s o n n e l .

That  so many p a r t - t i m e  c o n t r i b u t i o n s  e x i s t  i s  a measure o f  t h e  w ides p re ad  
b e l i e f  i n  t h e  v a l i d i t y  o f  t h e  p r o j e c t  : b u t  e q u a l l y ,  t h e  r e l u c t a n c e  o r  
i n a b i l i t y  t o  become i n v o l v e d  i n  t h e  more i n t e n s i v e  p a r t  o f  each programme 
i s  f u l l y  u n d e r s t a n d a b l e .

Yet such new d a ta  as we have are  v e r y  e n c o u r a g in g  s c i e n t i f i c a l l y .
A l l  we need i s  more.  The o f t e n  e x p res s ed  d o u b ts  t h a t  l o c a l  f a c t o r s  would 
dom ina te  and ob scu re  t h e  pe rhaps  more s u b t l e  b r o a d - s c a l e  e f f e c t s  are  now 
r e c e d i n g .  I n  bo th  t h e  r o c k y  programmes t h e  o p p o s i t e  i s  p r o v i n g  t o  be t h e  
case ,  c e r t a i n l y  a t  t h e  m a jo r  r e g i o n a l  l e v e l ,  and p r o b a b l y  on an i n t e r n ­
a t i o n a l  s c a l e  t o o .  (See t h e  h a b i t a t  r e p o r t s  f o r  d e t a i l s ) .  Where 
i n t e n s i v e  p o p u l a t i o n  s t u d i e s  are  b e i n g  c a r r i e d  o u t ,  as w i t h  Amphiura i n  
I r e l a n d ,  t h e  b a s i c  p a t t e r n s  o f  r e p r o d u c t i o n  and r e c r u i t m e n t  are p r o v i d i n g  
th e  d a ta  f o r  y e a r  by y e a r ,  and e v e n t u a l l y ,  g e o g r a p h i c a l  c o m p a r i so n .  Where, 
as i n  t h e  r o c k y  l i t t o r a l  programme, such i n t e n s i v e  and l o n g - t e r m  s t u d i e s  
have now b e n e f i t e d  by a w id e r  g e o g r a p h i c a l  com par is on  ( i . e .  U.K.  and 
P o r t u g a l )  hypo the ses  appear  t o  have been s u b s t a n t i a t e d  and r a i s e  hopes 
t h a t  we a re  n e a r e r  t o  i d e n t i f y i n g  t h e  opt imum c o n d i t i o n s  f o r  s u c c e s s f u l  
r e c r u i t m e n t  i n  one o r  two s p e c i e s .

Thus one must co n c lu d e  t h a t  p r o g r e s s  o v e r - a l l  has been much s lo w e r  t han  
e x p e c t e d ,  a lm o s t  e n t i r e l y  because o f  l a c k  o f  f i n a n c i a l  s u p p o r t ,  b u t  th o se  
more l i m i t e d  a reas  o f  r e a l  p r o g r e s s  c o n f i r m  t h a t  t h e  o r i g i n a l  o b j e c t i v e s  
are b o th  v a l i d  and a t t a i n a b l e ,  i f  t h e  means a re  p r o v i d e d .

P le a s e  n o te  t h a t  t h i s  r e p o r t  r e f l e c t s  the  s i t u a t i o n  as a t  31 J a n u a ry  1983.

J .  LEWIS

Chai rman 
COST 47 Management Commit tee
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A. 1 INTRODUCTION

F o l l o w i n g  a p r o p o s a l  by t h e  I r i s h  d e l e g a t i o n  t o  th e  COST S e n io r  O f f i c i a l s  
Commit tee  (COST : European C o - o p e r a t i o n  i n  t h e  f i e l d  o f  S c i e n t i f i c  and 
T e c h n i c a l  R e s e a r c h ) ,  a c o n c e r t e d  a c t i o n  on C o a s ta l  B e n t h i c  Ec o lo g y  
(COST 47) was e s t a b l i s h e d .

The l e g a l  b a s i s  i s  a memorandum o f  u n d e r s t a n d i n g  s ig n e d  by t h e  F e d e ra l  
R e p u b l i c  o f  Germany, Denmark,  F ra n c e ,  I r e l a n d ,  Sweden, t h e  U n i t e d  Kingdom 
(5 A p r i l  1 9 7 9 ) ,  t h e  N e t h e r l a n d s ,  Norway (22 May 1 9 8 0 ) ,  Spa in  (27 May 1 9 8 0 ) ,  
B e lg iu m  (31 J u l y  1 9 8 0 ) ,  t h e  European Commun i t ies  (27 November 1980)  and 
P o r t u g a l  (8 A p r i l  1 9 82 ) .

C o r r e c t  assessment  o f  t h e  b i o l o g i c a l  consequences o f  p o l l u t i o n  i n  c o a s t a l  
w a te r s  demands p r i o r  and adequa te  u n d e r s t a n d i n g  o f  t h e  s c a l e s  and causes 
o f  n a t u r a l  e c o l o g i c a l  v a r i a t i o n s .  Such knowledge  w o u ld ,  o f  c o u r s e ,  a l s o  
have a p p l i c a t i o n s  i n  t h e  a rea s  o f  r e s o u r c e  management and c o n s e r v a t i o n  
p r a c t i c e .  W h i le  e x i s t i n g  d a ta  on f i s h e r i e s  and p l a n k t o n  i n v o l v e  long  t i m e -  
s e r i e s  and r e s u l t  f rom  b r o a d s c a l e  a n d / o r  i n t e r n a t i o n a l l y  c o l l a b o r a t i v e  
s t u d i e s ,  e c o l o g i c a l  work on b e n t h i c  ( i . e .  b o t t o m - l i v i n g )  co m m u n i t i e s  i s  
m o s t l y  s h o r t - t e r m  and f r a g m e n t e d ,  r a r e l y  i n v o l v i n g  th e  same s p e c ie s  f rom  
one l o c a l i t y  t o  a n o t h e r .  T h e r e f o r e  i t  can o n l y  d e a l  w i t h  l o c a l  e v e n ts  and 
a t t e m p t  t o  r e l a t e  them t o  l o c a l  c o n d i t i o n s .  Yet t h e r e  are  enough d a ta  and
sound a p r i o r i  grounds  f o r  b e l i e v i n g  t h a t  m a jo r  e c o l o g i c a l  e v e n t s  can
r e s u l t  f rom f l u c t u a t i o n s  i n  b r o a d s c a l e  c l i m a t i c / h y d r o g r a p h i c  c o n d i t i o n s  
and t h a t  such e v e n ts  may be m i s i n t e r p r e t e d ,  s o l e l y  because b r o a d s c a l e  
i n v e s t i g a t i o n s  are  l a c k i n g .

The main pu rpose  o f  COST 47 i s  t o  remedy t h i s  l a c k  o f  g e o g r a p h i c a l l y  broad  
s c a l e  d a ta  by means o f  a programme o f  i n t e r n a t i o n a l  c o - o r d i n a t e d  r e s e a r c h ,  
s t u d y i n g  t h e  same com m un i t ie s  and u s i n g  th e  same o r  i n t e r c a l i b r a t e d  methods
o v e r  t h e  e n t i r e  d i s t r i b u t i o n  o f  t h o s e  c om m un i t ie s  around  th e  c o a s t s  o f
Eu rope .  R e c o g n i z i n g  to o  t h a t  t h e  e f f e c t s  o f  c l i m a t i c / h y d r o g r a p h i c  changes 
upon one s p e c ie s  may have r e p e r c u s s i o n s  upon a s s o c i a t e d  s p e c ie s  t h e r e  i s  
a l s o  a need t o  a s c e r t a i n  t h e  b i o l o g i c a l  i n t e r a c t i o n s  w i t h i n  a communi ty  and 
t h e  r o l e s  o f  i t s  component s p e c i e s .

Thus ,  t h e  aim i s  t o  e s t a b l i s h  a b ro ad  ' b a s e l i n e '  o f  knowledge c o m p r i s i n g  :

i )  Data on th e  s c a le s  o f  n a t u r a l  v a r i a b i l i t y  o v e r  as long  as p o s s i b l e
t o  g i v e  re a s o n a b le  as s u ran ce  t h a t  a wide range o f  i r r e g u l a r  c l i m a t i c /  
h y d r o g r a p h i c  e v e n ts  have been o b s e r v e d .

i i )  A s u f f i c i e n t  u n d e r s t a n d i n g  o f  t h e  s p e c i f i c  causes o f  b i o l o g i c a l
change t o  p e r m i t  p r e d i c t i o n  abou t  t h e  consequences o f  n a t u r a l  e v e n ts
w i t h  some deg ree o f  c e r t a i n t y .

i i i )  A s u f f i c i e n t  u n d e r s t a n d i n g  o f  communi ty  dynamics f o r  p r e d i c t i o n  
about  t h e  consequences t o  t h e  whole b i o l o g i c a l  communi ty  o f  d r a m a t i c  
changes i n  i n d i v i d u a l  s p e c i e s  as a r e s u l t  o f  n a t u r a l  f a c t o r s  o r  
s e l e c t i v e  p o l l u t a n t s .
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A .2  PROJECT IMPLEMENTATION

The p r o j e c t  i s  d i v i d e d  i n t o  f o u r  d i s t i n c t  programmes s t u d y i n g  s e l e c t e d  
c om m u n i t i e s  i n  f o u r  c o a s t a l  b e n t h i c  h a b i t a t s .  (The t h r e e  programmes 
e s t a b l i s h e d  a t  th e  b e g i n n i n g  o f  th e  p r o j e c t  became f o u r  t h r o u g h  d i v i s i o n  
o f  th e  s e d im e n t a r y  programme i n t o  s u b t i d a l  and i n t e r t i d a l  h a b i t a t s ) .  
These s e l e c t e d  com m u n i t ie s  a re  w i d e l y  d i s t r i b u t e d  around  European co as ts  
and a re  rega rded  as b e i n g  o f  m a jo r  i m p o r t a n c e .  They a re  i d e n t i f i e d  
be lo w  by t h e i r  " k e y "  o r  c h a r a c t e r i s t i c  s p e c i e s . ( F o r  f u r t h e r  d e t a i l s  o f  
key s p e c i e s ,  see Annex I )

Programme and h a b i t a t Communi t y C o - o r d i  n a t o r

i  Rocky s u b t i d a l A s c i d i a c e a / P o r i  f e r a  
(sea s q u i r t s / s p o n g e s )

Dr .  T. L u ndä lv

i i  Rocky i n t e r t i d a l C i r r i  pedes /P a t e  1 l a / T r o c h  i  dae 
( b a r n a c l e s / l i m p e t s / t o p s h e l  I s )

D r .  J .  Lewis

i i i  S e d im e n ta ry  s u b t i d a l Amphi u r a / A b r a  
( b r i t t l e s t a r s / c l a m s )

Dr .  L .  Cabioch

i v  S e d im e n ta ry  i n t e r t i d a l Macorna/ P o l y c h a e t a  
(c lams/worms)

D r .  J .  Beukema

The s e l e c t i o n  o f  th e s e  com m u n i t i e s  r e c o g n i s e s  t h a t  each i s  b e in g  s t u d i e d  
i n t e n s i v e l y  on a l o c a l  s c a l e  i n  one o r  more c o u n t r i e s .  Thus a sound data 
base e x i s t s  i n  each case upon wh ich  expanded programmes a re  d e v e l o p i n g .

The d e t a i l e d  methods o f  s t u d y  v a r y  g r e a t l y  f rom one programme t o  a n o th e r  
as a consequence o f  t h e  d i f f e r e n t  p h y s i c a l  c o n d i t i o n s  and t y p e s  o f  
o rga n is m s  i n v o l v e d .  But t h e  same a s p e c ts  are  b e in g  s t u d i e d  and i n c l u d e  
t h e  f o l l o w i n g  ones (among o t h e r s  reg a rd e d  as l o c a l l y  d e s i r a b l e )  :

a -  Communi ty dy n a m ic s ,  l e a d i n g  t o  an a p p r e c i a t i o n  o f  th e  most i m p o r t a n t  
b i o l o g i c a l  i n t e r a c t i o n s  and t o  th e  i d e n t i f i c a t i o n  o f  " k e y "  o r  e c o l ­
o g i c a l l y  dom inan t  s p e c i e s .  T h i s  i n v o l v e s  s y s t e m a t i c  o b s e r v a t i o n s  o f  
n a t u r a l  ev en ts  and t h e  e x p e r i m e n t a l  m a n i p u l a t i o n  o f  communi ty  
s t r u c t u r e .

b -  The s t a n d i n g  c rop  and p o p u l a t i o n  dynamics o f  t h e s e  " k e y "  s p e c i e s ,
w i t h  s p e c i a l  emphasis  upon t h e i r  r e p r o d u c t i v e  c y c l e s  and th e  i n t e n s i t y  
o f  r e c r u i t m e n t  f rom y ea r  t o  y e a r .  S ince  th e s e  l a t t e r  a s p e c t s  a re  
e s p e c i a l l y  r e s p o n s i v e  t o  s l i g h t  changes o f  n a t u r a l  c o n d i t i o n s  and are 
a l s o  v e r y  s e n s i t i v e  t o  p o l l u t a n t s ,  s p e c i a l  e f f o r t s  a re  needed t o  
d e v e lo p  th e  most a c c u r a t e  methods o f  a s s e s s i n g  f e c u n d i t y ,  r e c r u i t m e n t  
success  and j u v e n i l e  e s t a b l i s h m e n t .

c -  The a p p r o p r i a t e  range o f  c l i m a t i c / h y d r o g r a p h i c  d a t a ,  t o g e t h e r  w i t h  
b road  spec t r um  a n a l y s e s  o f  t h e  s u b s t r a t u m  and i t s  v a r i a t i o n  i n  th e  
two sed im en t  programmes.  A l t h o u g h  th e  c o l l e c t i o n  o f  some o f  th e s e  
d a ta  r e q u i r e s  s p e c i f i c  a c t i o n ,  i n  some s i t u a t i o n s  e x i s t i n g  r o u t i n e  
c o l l e c t i o n s  o f  m e t e o r o l o g i c a l / o c e a n o g r a p h i c  d a ta  f o r  o t h e r  b i o l o g i c a l  
and n o n - b i o l o g i c a l  pu rposes  can be u t i l i s e d .



A.3  PROJECT MANAGEMENT

A Management Commit tee f o r  COST 47 was e s t a b l i s h e d .  I t s  te rm s  o f  r e f e r e n c e  
and c o m p o s i t i o n  a re  o u t l i n e d  i n  Annex I I  and IV .  The o p i n i o n  o f  t h e  
Management Committee o f  COST P r o j e c t  47 w i t h  re g a r d  t o  t h e  e x t e n s i o n  o f  th e  
programme i s  shown i n  Annex I I I .



B. RESULTS AND PROGRESS

B . 1 GENERAL EVALUATION

The l e v e l s  o f  p a r t i c i p a t i o n  and s u p p o r t  between c o u n t r i e s  and programmes 
are h i g h l y  v a r i a b l e .  They range f rom  f u l l y - f i n a n c e d  teams o f  s e v e r a l  
f u l l - t i m e  s c i e n t i s t s  down t o  p a r t - t i m e  d a ta  c o l l e c t i o n  by i n d i v i d u a l  
r e s e a r c h  s t u d e n t s .

P re s e n t  p a r t i c i p a t i o n  i n  t h e  d i f f e r e n t  programmes i s  summar ised i n  
T a b le  1.  F u l l e r  i n f o r m a t i o n  i s  p r o v i d e d  i n  t h e  h a b i t a t  r e p o r t s ,  b u t  i n  
o r d e r  t o  p r o v i d e  a s i m p l e r ,  o v e r a l l  p i c t u r e  i n  T a b le  1 t h e s e  v a r i o u s  
l e v e l s  o f  p a r t i c i p a t i o n  have been d i v i d e d  i n t o  3 m a jo r  c a t e g o r i e s  (see 
key t o  s y m b o ls ) .

C u r r e n t  o r  p rom ised  p a r t i c i p a t i o n  i s  r e p r e s e n t e d  i n  Tab le  2 r e l a t i v e  t o  
t h e  n a t u r a l  p o t e n t i a l  ( i . e .  a v a i l a b i l i t y  o f  h a b i t a t s )  o f  each c o u n t r y ,  
and T a b le  3 summarises t h e  p o t e n t i a l  and a c t u a l  p a r t i c i p a t i o n  i n  each 
programme.

A p p r o x i m a t e l y  t h r e e - q u a r t e r s  o f  a c t u a l  s c i e n t i f i c  p a r t i c i p a t i o n  i n  
COST 47 i s  no t  a d e q u a t e l y  s u p p o r t e d  f i n a n c i a l l y ,  o r  has no s u p p o r t  a t  a l l .  
Tha t  so many i n d i v i d u a l  s c i e n t i s t s  a re  t r y i n g  t o  c o n t r i b u t e  under  th e s e  
c i r c u m s ta n c e s  i s  a measure o f  t h e i r  b e l i e f  i n  t h e  p o t e n t i a l  s c i e n t i f i c  
v a l u e  o f  th e  p r o j e c t .

F u r t h e r m o r e ,  i n  a d d i t i o n  t o  t h e  low l e v e l  o f  p a r t i c i p a t i o n  and i t s  p a t c h y  
g e o g r a p h i c a l  d i s t r i b u t i o n ,  t h e  l o n g - t e r m  c o n t i n u i t y  o f  s t u d y  i s  f a r  f rom 
s e c u r e .  Not o n l y  i s  t h e r e  c o n s i d e r a b l e  r e l i a n c e  upon o t h e r  so u rc e s  o f  
s u p p o r t  bu t  some o f  t h e  s p e c i f i c  COST f u n d i n g  i s  i t s e l f  on an annua l  
renewa l  b a s i s  -  t h e  most n o t a b l e  e x c e p t i o n s  b e in g  th e  P o r tug ue s e  and U.K. 
s u p p o r t  o f  t h e i r  r o c k y  i n t e r t i d a l  teams.
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T a b le  1 : N a t i o n a l  p a r t i c i p a t i o n  l e v e l s  i n  h a b i t a t  programmes

r o c  ky 
s u b t i d a l

r o c k y
i n t e r t i d a l

s e d i m e n t a r y
s u b t i d a l

s e d i m e n t a r y  
i n t e r t  i d a i

Norway o • • n / a

Sweden • n /a o n / a

Denma rk n / a n /a A •

Germany A A 09 •

N e t h e r l a n d s n /a n /a « o
B e l g i  um n / a n /a O ®

U .K . <9 • o A

I r e l a n d • a • «

France O A A o O

Spain e ■9 •

P o r t u g a l
_________________________________________

* • « 9

Key to  sym bo ls

0  T h i s  p a r t i c i p a t i o n  l e v e l  shows e i t h e r  p r e - e x i s t i n g  s t u d i e s  w h ic h  
have become t h e  c o r e  o f  t h a t  h a b i t a t  programme o r  new s t u d i e s  
d e v e lo p e d  s p e c i a l l y  f o r  COST p u r p o s e s .  I n  a l l  cases t h e r e  i s  
s p e c i f i c  f i n a n c i a l  s u p p o r t  w h ic h  v a r i o u s l y  p e r m i t s  t h e  e m p lo y m e n t ,  
f o r  e x a m p le ,  o f  a p a r t - t i m e  t e c h n i c a l  a s s i s t a n t ,  one f u l l - t i m e  
s c i e n t i s t ,  o r  a team o f  2 - 4  f u l l - t i m e  s c i e n t i s t s .

Q  These c o n t r i b u t i o n s  come e i t h e r  f r o m  in d e p e n d e n t  r e s e a r c h  o r  f r o m
s t u d i e s  f u n d e d  f o r  o t h e r  p u r p o s e s ,  b u t  w h ic h  have been a d a p te d  
t o  v a r y i n g  e x t e n t s  t o  p r o v i d e  r e l e v a n t  COST d a t a .  These u s u a l l y  
a re  s e n i o r  p e r s o n n e l  i n  i n s t i t u t e s  o r  u n i v e r s i t i e s ,  w o r k i n g  a t o n e  
o r  w i t h  some a s s i s t a n c e ,  t h e i r  d a t a  b e i n g  ' c o l l e c t e d  m o s t l y  on a 
p a r t - t i m e  b a s i s .

A  The u n c e r t a i n t i e s  i n d i c a t e d  by a t r i a n g l e  in T a b l e  1 r e l a t e  to
v e r y  r e c e n t  p r o m i s e s  o f  p a r t i c i p a t i o n  t h a t  have y e t  t o  be 
t r a n s l a t e d  i n t o  a c t i o n .

The h a b i t a t  i s  a v a i l a b l e ;  b u t  t h e r e  i s  no a c t i v i t y  u nde r  COST 4 7 .

n / a  Not  a v a i l a b l e .  The h a b i t a t  and c o m m u n i t i e s  are  n o t  r e a d i l y
a v a i l a b l e  i n  t h e  c o u n t r y  c o n c e r n e d .



T a b le  2 : P o t e n t i a l  v e r s u s  a c t i v e  programme p a r t i c i p a t i o n

Coun tr y
Number o f  h a b i t a t  t y p e s  

r e a d i l y  ava i  lab  I e

A c t u a l  h a b i t a t  p a r t i c i p a t i o n

funded n o n - fu n d e d

NORWAY 3 1

SWEDEN 2 1 1

DENMARK 2 1

GERMANY 3 2
:k

NETHERLANDS 2 1

BELGIUM 2 1

U.K. 4 1

IRELAND 4 2

FRANCE 4 3

SPAIN 4 1

PORTUGAL 3 1

*  There i s  b o th  funded  and n o n - fu n d e d  p a r t i c i p a t i o n  i n  t h e  same programme 
in  Germany.

T a b le  3 : Number o f  c o u n t r i e s  p a r t i c i p a t i n g  i n  each programme

H a b i t a t P o t e n t i  a l  
p a r t i c i p a t i o n

Actua I 
p a r t i e  i p a t i o n

Rocky s u b t i d a l 7 4 ( +1 ) *

Rocky i n t e r t i d a l 7 2 ( +2 ) *

Sed im en ta ry  s u b t i d a l 11 7 ( +1 )

S ed im en ta ry  i n t e r t i d a l 9 5 ( +1 ) *

*  Numbers in  b ra cke ts  r e f e r  t o  "p rom ised "  n a t i o n a l  p a r t i c i p a t i o n .
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B . 2 CO-ORDINATION AND COLLABORATION

An e s s e n t i a l  r e q u i s i t e  f o r  t h e  p r o j e c t  as a whole i s  c o - o r d i n a t i o n  o f  
methods and r e g u l a r  d i s c u s s i o n  o f  p r o g r e s s ,  d i f f i c u l t i e s ,  e t c .  W h i le  
much o f  t h i s  has been a t t e m p t e d  t h r o u g h  c o r r e s p o n d e n c e ,  a t  Management 
Commit tee m e e t in g s  o r  chance m e e t in g s  a t  s c i e n t i f i c  c o n f e r e n c e s ,  o r g a n i s e d  
workshops i n v o l v i n g  a c t i v e  p e r s o n n e l  have been r e s t r i c t e d  f o r  f i n a n c i a l  
reasons t o  th e  f o l l o w i n g  :

Date Programme M e e t in g  p l a c e

September  1980 Rocky s u b t i d a l  g roup  Sweden
November 1980 Rocky i n t e r t i d a l  g roup  U.K.
June 1982 A l l  g roups  France

I n  May 1981 ,  an a r r a n g e d  r o c k y  s u b t i d a l  g ro up  m e e t in g  i n  I r e l a n d  was 
c a n c e l l e d  f o r  l a c k  o f  f i n a n c i a l  s u p p o r t .  At  t h e  R o s c o f f  m e e t in g  (F r a n c e )  
i n  June 1982 ,  a f u l l y  c o - o r d i n a t e d  programme and methods were ag reed  f o r  
each h a b i t a t .  T h i s  m e e t in g  r e c e i v e d  s t r o n g  b a c k i n g  i n  advance f rom th e  
COST S e n i o r  O f f i c i a l s  Commit tee .  However ,  some a c t i v e  f u l l - t i m e  w orke rs  
( P o r t u g a l )  were una b le  t o  a t t e n d  f o r  f i n a n c i a l  r e as on s .

As an a d d i t i o n a l  method o f  i n c r e a s i n g  c o m m un ic a t io n  w i t h i n  and between 
programme members,  I r e l a n d  g e n e r o u s l y  o f f e r e d  t o  p roduce  a b i e n n i a l  
NEWSLETTER.* The f o r m a t  was app roved  d u r i n g  th e  R o s c o f f  m e e t i n g ,  and t h e  
second i s s u e  has r e c e n t l y  been p u b l i s h e d .  A l t h o u g h  p r i m a r i l y  i n t e n d e d  f o r  
i n t e r n a l  c i r c u l a t i o n  and d i s c u s s i o n  o f  methods and d e t a i l e d  r e s u l t s ,  e t c . . . ,  
t h i s  N e w s l e t t e r  p r o v i d e s  a v e h i c l e  f o r  a more g e n e r a l  e x p o s i t i o n  o f  o b j e c t ­
i v e s  and o v e r a l l  r e s u l t s  which i s  c o n s i d e r e d  u s e f u l  t o  d i s t r i b u t e  t o  a 
w i d e r  e x t e r n a l  r e a d e r s h i p .

B . 3 REPORTS ON THE HABITAT PROGRAMMES

I n  c o n s i d e r i n g  t h e  p r o g r e s s  summarized b e lo w  i t  must be u n d e r s t o o d  t h a t  
t h e  4 h a b i t a t s  d i f f e r  m a r k e d l y  i n

i )  t h e i r  a c c e s s i b i l i t y  and ease o f  i n v e s t i g a t i o n ;

i i )  t h e  d i v e r s i t y  o f  t h e i r  c o m m u n i t i e s ;

i i i )  t h e  amount o f  i n i t i a l  d a ta  t h a t  was r e l e v a n t  t o  th e  o b j e c t i v e s  o f  
COST 47;

i v )  t h e  l e v e l ,  d u r a t i o n  and g e o g r a p h i c a l  d i s t r i b u t i o n  o f  t h e  s c i e n t i f i c  
e f f o r t  t h e y  have r e c e i v e d  s i n c e  1979.

For e xa m p le ,  f r om t h e  b e g i n n i n g ,  t h e  s u b t i d a l  h a b i t a t  was r e c o g n i z e d  as 
t h e  more d i f f i c u l t  and one i n  which i t  m ig h t  no t  be p o s s i b l e  t o  -  o r  would 
t a k e  l o n g e r  t o  -  reach th e  s c i e n t i f i c  t a r g e t s  which were ju d ged  a p p r o p r i a t e  
f o r  t h e  more a c c e s s i b l e  r o c k y  i n t e r t i d a l .  A c c o r d i n g l y  t h e  r e p o r t s  be low

*  The work o f  t h e  E d i t o r s  and o f  t h e  I r i s h  N a t i o n a l  Board f o r  Sc ience  and 
T e c h n o lo g y  i s  g r a t e f u l l y  acknow le dged .
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sh o u ld  no t  be ju d ged  on a c o m p a r a t i v e  b a s i s .

The l o c a t i o n  o f  t h e  l a b o r a t o r i e s  c u r r e n t l y  p a r t i c i p a t i n g  i n  each h a b i t a t  
programme i s  i n d i c a t e d  on t h e  map which f o l l o w s  each h a b i t a t  r e p o r t .

( i )  Rocky s u b t i d a l  programme

a) P a r t i c i p a t i o n . The a p p r o p r ia t e  h a b i t a t  and communi t ies are p resen t
i n  7 c o u n t r i e s  (Norway ,  Sweden, U . K . ,  I r e l a n d ,  F ra n c e ,  S pa in  and P o r t u g a l ) .  
West Germany ( H e l g o l a n d )  i s  an a d d i t i o n a l  p o s s i b i l i t y .  Pre-COST s t u d i e s  
had begun i n  Sweden 1970,  i n  N. and S. Norway i n  1976 and 1978 r e s p e c t i v e l y  
and have s i n c e  been j o i n e d  by I r e l a n d  1981 and r e c e n t l y  (1982)  by France .
The t o t a l  number o f  c u r r e n t l y  a c t i v e  p e r s o n n e l  i s  abou t  8 ,  3 o f  whom a re  i n  
a Swedish team , a l l  o t h e r  w o r k in g  m o s t l y  a l o n e .  F u l l  COST f i n a n c i a l  s u p p o r t  
i s  a v a i l a b l e  i n  I r e l a n d .  The Swedish and N o r w e g ian' c o n t r i  bu t  i ons are  p a r t -  
t im e  w i t h  s h o r t - t e r m  f u n d i n g .  (See map i ) ) .

b)  O b j e c t i v e s  and m e th ods . The co m m u n i t i e s  s e l e c t e d  a re  c h a r a c t e r i s e d
by v a r i o u s  c o m b i n a t i o n s  f rom  among 13 s o l i t a r y  a s c i d i a n s  l i v i n g  on v e r t i c a l  
o r  near  v e r t i c a l  s u r f a c e s  i n  s h e l t e r e d  o r  s e m i - s h e l t e r e d  w a t e r s .

The co re  programme c a l l e d  f o r  permanen t  o b s e r v a t i o n  a re as  a t  3 d i f f e r e n t  
dep ths  a t  a number o f  s i t e s ,  each t o  be s t e r e o p h o t o g r a p h i c a I l y  m o n i t o r e d  on 
a q u a r t e r l y  b a s i s  each y e a r .  T h i s  i s  a n o n - d e s t r u c t i v e  s a m p l in g  p r o c e d u r e .  
Q u a n t i t a t i v e  a n a l y s e s  o f  th e  p h o to g ra p h s  p r o v i d e  d a ta  on d e n s i t y  and 
p e r c e n t a g e  c o v e r  o f  i n d i v i d u a l  s p e c i e s .  (See f i g u r e  on f o l l o w i n g  p a g e ) .

I t  has been ag reed  t h a t  t h i s  co re  programme s h o u ld  be expanded ( f a c i l i t i e s  
p e r m i t t i n g )  i n t o  a more i n t e n s i v e  s t u d y  c o m p r i s i n g  :

C om para t i ve  r e - c o l o n i s a t i o n  e x p e r i m e n t s  u s i n g  n a t u r a l  and denuded 
s u r f a c e s  t o  e s t a b l i s h  t h e  c h a r a c t e r i s t i c s  o f  s u c c e s s io n  and communi ty  
deve lopment  under  d i f f e r e n t  c o n d i t i o n s .

Seasonal  and an nua l  v a r i a b i l i t y  i n  r e c r u i t m e n t  i n  r e l a t i o n ,  i f  p o s s i b l e ,  
t o  c l i m a t i c / h y d r o g r a p h i c  c o n d i t i o n s ,  and t o  t h e  p o s s i b l e  e f f e c t s  o f  
b i o l o g i c a l  f a c t o r s  such as s p a t i a l  c o m p e t i t i o n  and p r e d a t i o n .  A r t i f i c i a l  
s e t t l i n g  p a n e l s  w i l l  be used f o r  v a r i o u s  m a n i p u l a t i o n s  and d a ta  compared 
w i t h  t h a t  f rom t h e  permanent  o b s e r v a t i o n  a r e a s .

F u n c t i o n a l  r o l e  o f  " k e y "  s p e c ie s  and t h e  e x t e n t  t o  which t h e i r  c o m p e t i t i v e  
o r  p r e d a t o r y  a c t i v i t i e s  d e t e r m in e  communi ty  s t r u c t u r e  and d ynam ic s .

c) R e s u l t s . The l o n g - r u n n i n g  Swedish s t u d i e s  p r o v i d e  i l l u s t r a t i o n  o f  
t h e  t y p e s  o f  d a ta  and e x p e r i e n c e  i n  t h i s  h a b i t a t ,  and which are  c l e a r l y  
needed on a b r o a d e r  g e o g r a p h i c a l  s c a l e .  Data r e l a t e  t o  l o c a l i t i e s  a lo n g  
80 km o f  c o a s t  f r om s h e l t e r e d  f j o r d  t o  wave-swept  i s l e t s ,  and s i t e s  f r om 5 
t o  25 m dep th  a s t r i d e  t h e  h a l o c l i n e .



The r o c k y  s u b t i d a l  programme i s  m a i n l y  based on s t e r e o -  
p h o t o g r a p h i c  r e c o r d i n g  o f  p e r m a n e n t l y  marked t e s t  areas 
f o l l o w e d  by p h o t o g r a m m e t r i c p i c t u r e  a n a l y s i s  t o  r e c o r d  
b i o l o g i c a l  p r o c e s s e s .  The main s t e p s  o f  t h e  t e c h n i q u e  
a re  : (a )  t e s t - a r e a  m a r k in g  by u n d e r w a te r  r o c k d r i  I l i n g ;

(b )  p h o t o g ra p h y ;
( c ) - ( d )  p i c t u r e  a n a l y s i s  w i t h  s t e r e o c o m p a r a t o r .
(D raw ings  by T.  L u n d ä l v )
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For  s p e c ie s  e x i s t i n g  o v e r  t h e  e n t i r e  h o r i z o n t a l  g r a d i e n t , ,  a v e r y  h ig h  
deg ree  o f  s i m i l a r i t y  has been fo un d  i n  l o n g - t e r m  v a r i a t i o n  p a t t e r n s  
between s i t e s ,  w i t h  d i f f e r e n t  p a t t e r n s  above and b e low  t h e  h a l o c l i n e .  
The re  i s  somewhat i n c r e a s e d  v a r i a b i l i t y  a t  t h e  more exposed s i t e s .

-  M a jo r  changes i n  communi ty  s t r u c t u r e  t h a t  have o c c u r r e d  o v e r  t h e  p a s t  
12 ye a rs  have been c l e a r l y  d e t e c t a b l e  o v e r  t h e  e n t i r e  h o r i z o n t a l  r an ge ,  
even were somet imes i n v o l v i n g  d i f f e r e n t  b u t  e c o l o g i c a l l y  ana logous  
s p e c i e s .

-  One such m a jo r  communi ty  change i n v o l v i n g  s i t e s  above t h e  h a l o c l i n e  
was t h e  d e c l i n e  o f  d o m i n a t i n g  a lg a e  a f t e r  a s t a b l e  6 - 7  y e a rs  p e r i o d  
and t h e i r  r ep la ce m en t  i n  r e c e n t  y e a r s  by a s c i d i a n s  ( i n  s h e l t e r )  and 
m usse ls  ( i n  e x p o s u r e ) .  These i n  t u r n  have been s u b j e c t  t o  v a r y i n g  
degrees  o f  p r e d a t i o n  by i n c r e a s i n g  numbers o f  s t a r f i s h .

-  The g e o g r a p h i c a l  s c a l e  o f  such changes i n  Sweden encourages  t h e  v iew  
t h a t  l o c a l  changes and f a c t o r s  do n o t  p r e v e n t  t h e  d e t e c t i o n  o f  common 
b r o a d s c a l e  changes ,  and t h a t  s t u d i e s  i n  o t h e r  c o u n t r i e s  c o u ld  be 
ex p e c te d  t o  r e v e a l ,  a t  t h e  l e a s t ,  r e g i o n a l  e v e n ts  and t h e r e b y  p e r m i t  
l a r g e - s c a l e  g e o g r a p h i c a l  c o m p a r i s o n .  Recent  d a ta  f rom  S. Norway a l s o  
i n d i c a t e  common t r e n d s  t o  t h o s e  f rom th e  Swedish West c o a s t .

-  Hypo theses  t o  e x p l a i n  what have c l e a r l y  been m a jo r  communi ty  changes 
on t h e  Swedish West coa s t  range f rom  l o c a l  o r  r e g i o n a l  f a c t o r s  ( e . g .  
e u t r o p h i c a t i o n )  t o  b r o a d s c a l e  c l i m a t i c  i n f l u e n c e s .  The e v e n t u a l  
e x i s t e n c e  o f  com parable d a ta  f rom  a l l  n o r t h e r n  Europe would do much t o  
r e s o l v e  such p r o b le m s .

d)  Recent  p u b l i c a t i o n s . ( W h o l l y  o r  p a r t l y  i n v o l v i n g  COST d a t a )

C h r i s t i e ,  H. N a t u r a l  f l u c t u a t i o n s  i n  a r o c k y  s u b t i d a l  communi ty  i n  th e  
O s l o f j o r d  (N o rw ay ) .  P roc .  17 th  Europ .  Symp. Mar .  B i o l .

G ra y ,  J . S .  8 C h r i s t i e ,  H. P r e d i c t i n g  l o n g - t e r m  changes i n  m a r ine  
b e n t h i c  c o m m u n i t i e s .  P ro c .  1 7 th  E u rop .  Symp. Mar .  B i o l .

L u n d ä l v ,  T. 8 Svane,  I .  L o n g - t e r m  s u r v e i l l a n c e  o f  r o c k y  s u b t i d a l  
c o m m u n i t i e s .  I n d i c a t i o n s  o f  d i s t u r b a n c e  on th e  Swedish West c o a s t .  
P r o c .  17 th  Europ .  Symp. Mar .  B i o l , ( i n  m a n u s c r i p t ) .

Svane ,  I .  8 L u n d ä l v ,  T. 1981.  R e p r o d u c t i v e  p a t t e r n s  and p o p u l a t i o n  
dynamics  o f  A s c i d i a  m en tu la  on t h e  Swedish West C oas t .  J .  exp.  m a r . 
B i o l .  Eco I . ,  50 ,  1 63 -182 .

Svane,  I  8 L u n d ä l v ,  T. 1982.  P o p u l a t i o n  dynamics and r e p r o d u c t i v e  
p a t t e r n s  o f  B o l t e n i a  e c h i n a t a  on t h e  Swedish West C oas t .
N e th .  J .  Sea Res.

Svane,  I .  8 L u n d ä l v ,  T. P e r s i s t e n t  s t a b i l i t y  i n  a s c i d i a n  p o p u l a t i o n s .  
L o n g - te r m  p o p u l a t i o n  dynamics  and r e p r o d u c t i v e  p a t t e r n  o f  Pyura 
t e s s e I  l a t a  (F o rb e s )  i n  t h e  G u l lm a r  F j o r d  on th e  Swedish West C oas t .  
S a r s i a ,  ( i n  p r e s s ) .
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e)  Personne L.

F e d e ra l  R e p u b l i c  : 
o f  Germany

*
France :

I r e l a n d  :

Norway :

Sweden

K. Anger

A. C a s t r i c - F e y

G. Könnecker

H. C h r i s t i e

B. G u l l i k s e n  
R. Evans

T.  L u n d ä l v  
( C o - o r d i  n a t o r )
I .  Svane
C. L a rs s o n

B i o l o g i s c h e  A n s t a l t  H e lg o la n d  
2192 H e lg o la n d

L a b o r a t o i r e  de B i o l o g i e  Mar ine  
F—29110 Concarneau

Z oo lo g y  Depar tment  
U n i v e r s i t y  C o l l e g e  
Galway

I n s t i t u t t  f o r  M a r i n b i o l o g i  
P .B .  1064 ,  B l i n d e r n  
Os lo  3

M a r i n b i o l o g i s k  S t a s j o n  
P .B .  2550 
N-9001 Troms6

K r i s t i n e b e r g s  M a r i n b i o l o g i s k a  
S t a t i o n
S-450 34 F i s k e b ä c k s k i I

Th ree  f u r t h e r  l a b o r a t o r i e s  i n  France have i n d i c a t e d  t h e i r  f u t u r e  
p a r t i c i p a t i o n  i n  t h i s  h a b i t a t  programme.
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Map i )  L o c a t i o n  o f  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  r o c k y  s u b t i d a l  programme

500  tam

Key t o  symbo ls  : see page 7
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( i i )  Rocky i n t e r t i d a l  programme

a) P a r t i  c i p a t i o n . Of t h e  7 p o t e n t i a l  p a r t i c i p a n t s ,  P o r t u g a l  and th e  U.K.
are s t r o n g l y  i n v o l v e d ,  and make two o f  t h e  most s u b s t a n t i a l  COST c o n t r i b ­
u t i o n s ,  s u p p o r t i n g  r e s p e c t i v e l y  2 and 3 (4 by 1983)  f u l l - t i m e  p e r s o n n e l
and t h e r e b y  p e r m i t t i n g  i n t e n s i v e  y e a r - r o u n d  s t u d i e s .  The P o r tu gue s e  p e rs o n ­
n e l  sp en t  a month i n  t h e  U.K.  i n  November 1980.  (see map i i ) ) .

b)  O b j e c t i v e s  and m e th o d s . Not o n l y  i s  t h i s  h a b i t a t  v e r y  a c c e s s i b l e  and 
i t s  com m un i t ies  w e l l  known b u t  pre-COST U.K.  s t u d i e s  o v e r  t h e  p r e v i o u s  
decade p r o v i d e d  t h e  b a s i s  f o r  t h e  p r e s e n t  programme. From c o n s i d e r a t i o n  o f

-  key e c o l o g i c a l  r o l e  i n  t h e  commun i t y ,
-  g e o g r a p h i c a l  d i s t r i b u t i o n  and l i k e l y  s u s c e p t i b i l i t y  t o  c l i m a t i c  

o s c i l l a t i o n s ,  p l u s
-  c o m p a r a t i v e  ease o f  s t u d y  i n  t h e  f i e l d ,

a s m a l l  number o f  m o l l u s c a  and c i r r i p e d e s  o f  exposed c o a s t s  were s e l e c t e d  
f o r  i n t e n s i v e  s t u d y  o f  r e p r o d u c t i v e  and r e c r u i t m e n t  f l u c t u a t i o n s  and p o p u l ­
a t i o n  dy na m ics .  Methods used depend upon w h e the r  s p e c ie s  a re  s e s s i l e  o r  
m o b i l e  bu t  i n c lude  :

-  f i x e d  s i t e  n o n - d e s t r u c t i v e  m o n i t o r i n g  o f  t o t a l .
-  s i z e  and age a n a l y s e s  o f  f i e l d  p o p u l a t i o n s .
-  s t u d y  o f  gonad c y c l e s  w i t h  s p e c i a l  r e f e r e n c e  t o  ann ua l  v a r i a t i o n  

i n  f e c u n d i t y ,  t i m e  o f  spawning  and amount o f  r e - r i p e n i n g .
-  f i x e d  s i t e  co u n ts  o r  p h o to g ra p h s  o f  s p a t  r e c r u i t m e n t  and subsequent  

s u r v i v a l  o f  ' 0 '  c l a s s  d u r i n g  n e x t  12 mon ths.
-  use o f  s e t t l e m e n t  p a n e l s  t o  o b t a i n  d a y - o l d  g a s t r o p o d  spa t  f o r  e x p e r ­

im en ts  on t h e i r  m e ta m o r p h o s i s ,  g row th  and s u r v i v a l  under  a range o f  
e n v i r o n m e n t a l  v a r i a b l e s  i n  t h e  l a b o r a t o r y  and i n  t h e  f i e l d .

-  r e p l i c a t i o n  o f  f i e l d  o b s e r v a t i o n s  i n  d i f f e r e n t  g e o g r a p h i c a l  areas 
o f  th e  U.K.

The p roposed  methods a re  s e t  o u t  f u l l y  i n  th e  a d v i s o r y  d i s c u s s i o n  document  
t o g e t h e r  w i t h  summar ies o f  p r e s e n t  knowledge and o f  t h e  t y p e s  o f  g e o g r a p h i c ­
a l l y - v a r y i n g  d a ta  sough t  (see : COST 47 ,  Rocky l i t t o r a l ,  L e w i s ,  0 9 / 0 9 / 8 0 ) .

c)  R e s u l t s . Most d a ta  s t i l l  d e r i v e  f rom t h e  U.K.  o n l y ,  b u t  even w i t h i n  
t h e s e  g e o g r a p h i c a l  l i m i t s  t h e r e  a re  d e t e c t a b l e  l a t i t u d i n a l  d i f f e r e n c e s ,  
s t r o n g e s t  i n  t h o s e  s p e c ie s  a t  o r  near  t h e i r  g e o g r a p h i c a l  l i m i t s .  Some o f  
t h e  main r e s u l t s  em erg ing  (pre-COST and s u b s e q u e n t l y )  a re  :

-  r e c r u i t m e n t  i s  i r r e g u l a r  o r  i n f r e q u e n t  to w a rd s  N. g e o g r a p h i c a l  
l i m i t s .  Thus Chthamal u s ,  o v e r  l a s t  100 -150  km o f  i t s  range has had 
s i g n i f i c a n t  r e c r u i t m e n t  once o n l y  (1975 )  s i n c e  1970.  G ib b u la
u m b i I i  c a l i  s and Monodonta,  a f t e r  g r e a t  success i n  1975 and 1976 
f a i l e d  i n  1978 ,  1979 and 1980 o v e r  much o f  w e s te rn  B r i t a i n ,  up t o  
700 km f rom  N. l i m i t s  o f  G i b b u l a . P a t e l l a  aspe ra  p o p u l a t i o n s  show 
a much g r e a t e r  b i a s  t o  young a n im a ls  i n  th e  S.W. t h a n  th e  N . E . ,  
i n d i c a t i n g  l e s s  r e g u l a r  r e c r u i t m e n t  i n  t h e  l a t t e r .  The poor  
r e c r u i t m e n t  y e a r s  o f  1973 and 1974 i n  P. v u l g a t a  i n  N. B r i t a i n  
c o i n c i d e  w i t h  f a i l u r e  y e a rs  2000 km f u r t h e r  N o r th  i n  N. Norway.
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-  r e c r u i t m e n t  f a i l u r e s  have led  t o  p o p u l a t i o n  d e c l i n e s  o f  up t o  
56 % i n  G ib b u la  and 33 % i n  Monodonta. D e n s i t y  f l u c t u a t i o n s  i n  
P. v u l g a t a  c l o s e l y  f o l l o w  r e c r u i t m e n t  f l u c t u a t i o n s  and i n  some 
areas a re  now a t  a 14 y ea r  h i g h ,  i . e .  t h r e e  t i m e s  t h e  d e n s i t y  o f  
1967.

-  gonads o r  l a r v a e  d e v e lo p  n o r m a l l y  i n  po o r  o r  f a i l u r e  ye a rs  i n  a l l  
s p e c i e s ,  so f a i l u r e  must a r i s e  i n  t h e  l a r v a l ,  s e t t l i n g  o r  j u v e n i l e  
s t a g e s .  I n  a n im a ls  t r a n s p l a n t e d  beyond t h e  n o r t h e r n  g e o g r a p h i c a l  
l i m i t s  t h e r e  i s  good s o m a t i c  g row th  and gonad d e v e lo p m e n t ,  i n d i c a t ­
i n g  t h a t  N. g e o g r a p h i c a l  l i m i t s  a re s e t  by i n a b i l i t y  t o  r e - p o p u l a t e  
w i t h  s u f f i c i e n t  r e g u l a r i t y .

-  r e c r u i t m e n t  success appea rs  t o  be l i n k e d  w i t h  spawning e a r l y  i n  t h e  
" r e p r o d u c t i v e  p e r i o d " .  But t h e  " r e p r o d u c t i v e  p e r i o d "  v a r i e s  w i t h  
l a t i t u d e .  At n o r t h e r n  l i m i t s  i t  i s  near  midsummer and becomes 
l a t e r  t o  t h e  S o u th .  Our w id e s t  d a ta  a re  f o r  P. v u l g a t a  : J u l y /
August  i n  N. Norway,  November /December  i n  P o r t u g a l .  T h i s  l a t i t u d ­
i n a l  t im e  change s u g g e s ts  t h a t  t h e r e  i s  a "weak l i n k "  i n  t h e  
r e - p o p u l a t i n g  sequences which succeeds w i t h i n  o n l y  a l i m i t e d  range 
o f  c o n d i t i o n s .

-  t h e  e x p e r i m e n t a l  s t u d i e s  on Pate I la  spp .  b r e e d i n g  i n  t h e  l a t e  
summer/autumn on t h e  exposed N.E.  coa s t  o f  England s ugges t  t h a t  
f a l l i n g  t e m p e r a t u h e s ,  e x p e r i e n c e d  by spa t  and j u v e n i l e s  when 
spawning i s  l a t e ,  r e s u l t  i n  s low  g row th  and t o o  s m a l l  a s i z e  t o  
w i t h s t a n d  t h e  w i n t e r .  Under e x c e s s i v e l y  warm c o n d i t i o n s  however
( o r  when spawning i s  t o o  e a r l y )  l a r v a e  appea r  una b le  t o  metamorphose 
c o r r e c t l y .

-  t h e  r e c e n t  p a r t i c i p a t i o n  o f  P o r t u g a l  has now r e v e a l e d  comparable 
changes i n  t h e  b r e e d i n g  c y c l e s  o f  t h e  o t h e r  l i m p e t s  (P. aspe ra  and
P. d e p r e s s a ) and p o i n t s  t o  t h e  p r o b a b i l i t y  t h a t  s o u th e r n  g e o g r a p h i c a l  
l i m i t s ,  l i k e  n o r t h e r n  l i m i t s ,  are se t  by f a i l u r e  t o  r e - p o p u l a t e ,  
no t  by f a i l u r e  o f  t h e  gonad c y c l e .

-  t h e r e  i s  some e v id e n c e  t h a t  maximum s i z e  and l o n g e v i t y  i n  g a s t r o p o d s  
i n c r e a s e  f rom  South t o  N o r th  w i t h  accompanying changes i n  t h e  s i z e  
s t r u c t u r e  o f  p o p u l a t i o n s .

-  h igh  s e t t l e m e n t  o f  B a la nus  o c c u r r e d  i n  1979 i n  W.,  N.W. and
N. B r i t a i n ,  W. Norway,  N. H o l l a n d  f o l l o w i n g  a c o l d  w i n t e r  (why ? ) .
The o n l y  known f a i l u r e  area was N.E.  E n g la n d ,  where l a r v a l  r e l e a s e  
was v e r y  l a t e  (why ?)  and p res um ab ly  met adve rse  p l a n k t o n i c  
condi  t i  ons .

A l t h o u g h  t h e r e  i s  an u rgenc  need t o  f i l l  t h e  g e o g r a p h i c a l  gaps i n  t h i s  
programme, t h e  p r e s e n t  p a i r i n g  o f  P o r t u g a l  and U.K.  i l l u s t r a t e s  v e r y  w e l l  
t h e  m u tu a l  b e n e f i t  o f  g e o g r a p h i c a l  c o l l a b o r a t i o n .  Because o f  o v e r l a p p i n g  
ranges  around N.W. E u rope ,  s p e c ie s  which dom ina te  i n  P o r t u g a l  and Spa in  are 
a t  t h e i r  n o r t h e r n  l i m i t s  i n  U.K.  and c o n v e r s e l y  t h o s e  dominan t  i n  U.K.  are 
a t  t h e i r  s o u th e r n  l i m i t  i n  P o r t u g a l .
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d) Recent  p u b l i c a t i o n s  ( w h o l l y  o r  p a r t l y  i n v o l v i n g  COST d a t a )

Bowman, R . S . ,  1981.  The m orph o lo g y  o f  Pate I l a  spp .  j u v e n i l e s  i n  
B r i t a i n  and some p h y l o g e n e t i c  i n f e r e n c e s .  J .  Mar .  B i o l .  Ass.  UK. ,
6 1 ,  647 -666 .

K e n d a l l ,  M.A.  e t  a l . ,  1982.  S e t t l e m e n t  p a t t e r n s ,  d e n s i t y  and 
s t a b i l i t y  i n  t h e  b a r n a c l e  Ba lanus  b a l a n o i d e s . N e th .  J .  Sea Res.

L e w i s ,  J . R . ,  1982.  C o m p o s i t i o n  and f u n c t i o n i n g  o f  b e n t h i c  eco­
systems i n  r e l a t i o n  t o  t h e  assessment  o f  l o n g - t e r m  e f f e c t s  o f  o i l  
p o l l u t i o n .  P h i l .  T r a n s .  R. Soc. L ond . B. 297 ,  257 -2 67 .

L e w i s ,  J .R .  e t  a l . ,  1982.  L a t i t u d i n a l  v a r i a t i o n  i n  p o p u l a t i o n  dy n a m ic s ,  
p o s s i b i l i t i e s  and r e a l i t i e s  i n  some l i t t o r a l  s p e c i e s .  N e th .  J .  Sea Res.

W i l l i a m s o n ,  P 8 M.A. K e n d a l l ,  1981.  P o p u l a t i o n ,  age s t r u c t u r e  and 
g row th  o f  Monodonta l i n e a t a  d e te r m in e d  f rom s h e l l  r i n g s .  J .  Mar,  b i o l .
Ass.  U . K . ,  61 ,  1011-1026

e) P e rs o n n e l

F e de ra l  R e p u b l i c  
o f  Germany

J .  Harms 
K. Anger

B i o l o g i s c h e  A n s t a l t
H e lg o la n d
2192 H e lg o la n d

France Y. Gruet L a b o r a t o i r e  de B i o l o g i e  
Mar i  ne
2 ,  rue de la  H o u s s i n i è r e  
44037 Nantes

P o r t u g a l M a r ia  J .  Gaudencio 
M i r i a m  T. Guerra

I . N . I . P .
Aven ida de B r a s i l i a  
1400 L i s b o a

U n i t e d  Kingdom J . R .  Lew is  ( c o - o r d i n a t o r )  U n i v e r s i t y  o f  Leeds
C/0 62 ,  S t a t i o n  Road 
SeaIby 
Scarborough 
Y o rk s h i  re

M.A. K e n d a l l  
R .S.  Bowman
+ 2 more s c i e n t i s t s

Dove M a r in e  L a b o r a t o r y  
C u l l e r c o a t s  
Tyne and Wear
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Map i i )  L o c a t i o n  o f  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  r o c k y  i n t e r t i d a l  programme

500 km

Key t o  symbols : see page 7
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( i i i )  S e d im e n ta ry  s u b t i d a l  programme

a) P a r t i c i p a t i o n . The a p p a r e n t  u b i q u i t y  o f  t h i s  h a b i t a t / c o m m u n i t y  means 
t h a t  a l l  c o u n t r i e s  c o u ld  t a k e  p a r t .  I n  p r a c t i c e  t h e r e  are now 7 a c t i v e  coun­
t r i e s  ( p l u s  1 u n c e r t a i n )  and because o f  m u l t i p l e  p a r t i c i p a t i o n  i n  some coun­
t r i e s  ( e . g .  France ,Germany)  t h e  h i g h e s t  number o f  p e r s o n n e l  -  about  20 ,  i n ­
c l u d i n g  p a r t - t i m e  s tu d e n t  a s s i s t a n t s .  D i r e c t  n a t i o n a l  f u n d i n g  f o r  COST 47 i s  
a v a i l a b l e  i n  Germany, I r e l a n d  and S p a in .  A h ig h  p e r c e n ta g e  o f  t h e  e f f o r t  i s  
t h e r e f o r e  p a r t - t i m e  and w i t h  u n c e r t a i n  s u p p o r t .  (See map i i i ) )

Much o f  t h e  i n i t i a l  c o - o r d i n a t i o n  and d i s c u s s i o n  w i t h i n  t h i s  l a r g e r  group  was 
by p o s t  o r  t h r o u g h  i n f o r m a l  chance m e e t i n g s .  The R o s c o f f  m e e t i n g  i n  J u l y  1982 
was t h e  f i r s t  m a jo r  workshop w i t h  18 p a r t i c i p a n t s .

b)  O b j e c t i v e s  and me thods . I n i t i a l l y ,  i n  r e c o g n i t i o n  o f  t h e  o b v io u s  d i v e i — 
s i t y  o f  s e d i m e n t a r y  i n f a u n a s ,  t h e  t a r g e t  c om m un i t ie s  were i d e n t i f i e d  i n  r a t h e r  
g e n e r a l  t e r m s .  F u r t h e r m o r e ,  t o  accommodate t h e  p o s s i b i l i t y  i n  some r e g i o n s  
t h a t  t h e r e  m ig h t  be a con t inuu m  o f  o v e r l a p p i n g  d i s t r i b u t i o n s  between t h e  c l e a r ­
l y  i n t e r t i d a l  Macoma communi ty  and t h a t  o f  s u b t i d a l  Amphiura and Abra spp.  no 
d i v i s i o n  by t i d a l  l e v e l  was made -  as i t  was f o r  r o c k y  h a b i t a t s .

A l t h o u g h  t h e r e  was g e n e r a l  agreement  t h a t  an " A m p h iu r a /A b r a "  communi ty  e x i s t e d  
w i d e l y ,  i t  became c l e a r  a t  an e a r l y  s ta g e  t h a t  i t s  c h a r a c t e r  was le s s  c o n s t a n t  
t h a n  o r i g i n a l l y  e x p e c t e d .  A c c o r d i n g l y ,  most o f  t h e  f i r s t  two yea rs  were o c c u ­
p i e d  by f u r t h e r  e x a m i n a t i o n  and c om par is on  o f  t h e  s e d i m e n t a r y  com m un i t i es  
a v a i l a b l e  f o r ,  o r  c u r r e n t l y  u n d e r ,  i n v e s t i g a t i o n .  I n c o r p o r a t e d  i n t o  t h i s  phase 
was a m in im a l  s a m p l in g  programme a t  s p e c i f i e d  t im e s  o f  t h e  y e a r  i n t e n d e d  t o  
p r o v i d e  b a s i c  d a ta  on t e m p o r a l  changes i n  communi ty  c o m p o s i t i o n .

A random s a m p l i n g  i s  u n d e r ta k e n  by c o r i n g  f rom a b o a t ,  s e v e r a l  samples are 
c o l l e c t e d  on t h e  same a rea  so as t o  o b t a i n  a mean f i g u r e .  A f t e r w a r d s ,  t h e  
samples  a re  t r e a t e d  by a B a r n e t t  f l u i d i z e d  s a n d b a th .  The fauna  i s  t h e n  i d e n t i ­
f i e d  t o  t h e  s p e c ie s  l e v e l .  The number o f  s p e c i e s ,  t h e i r  abundance and t h e i r  
b iomass i s  r e c o r d e d .  Some a b i o t i c  measurements a re a l s o  done ( e . g .  g r a n u l o -  
met r y ) .

These s u r v e y s  c o n f i r m e d  t h a t  t h e  Macoma communi ty  was t h e  more homogeneous i n  
i t s  c o m p o s i t i o n ;  and no t  o n l y  d i d  t h i s  j u s t i f y  s t u d y  i n  i t s  own r i g h t ,  bu t  
b e i n g  m a i n l y  i n t e r t i d a l  a f f o r d e d  an a rea  o f  s e p a r a t e  s t u d y  s u i t a b l e  f o r  w o u ld -  
be p a r t i c i p a n t s  l a c k i n g  t h e  b o a t  f a c i l i t i e s  e s s e n t i a l  f o r  t h e  s u b t i d a l  programme.

The " A m p h i u r a / A b r a "  communi ty  by c o n t r a s t  was c o n f i r m e d  as an assemblage o f  
many s p e c ie s  w i t h  p ronounced r e g i o n a l  d i f f e r e n c e s  i n  t h e  r e l a t i v e  abundance o f  
i t s  many componen ts .  N e v e r t h e l e s s  by t h e  t im e  o f  t h e  R o s c o f f  workshop i t  was 
agreed  t h a t  s u f f i c i e n t  knowledge had been g a in e d  about  t h e  s t r u c t u r e  o f  t h e  
c o m m u n i t i e s  i n  v a r i o u s  areas t o  f o r m u l a t e  an i n t e g r a t e d  programme o f  more de ­
t a i l e d  s t u d i e s  f o r  t h o s e  who a re  a b l e  t o  do more th a n  c o n t i n u e  w i t h  t h e  s l i g h t l y  
m o d i f i e d  m in im a l  s u r v e y  o f  th e  dynamics  o f  t h e  whole com mun i ty .
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To t h i s  end t h e  f o l l o w i n g  6 s p e c ie s  were s e l e c t e d ,  on t h e  g rounds  o f  
t h e i r  r o l e  as communi ty  dom inan ts  and t h e i r  w ide d i s t r i b u t i o n ,  f o r  
more i n t e n s i v e  s tu d y  o f  t h e i r  p o p u l a t i o n  dynamics  and g e n e r a l  b i o l o g y :

O p h iu r o id e a  : A c r o c n id a  b r a c h i a t a

Amph i u r a cha i  j  e i

Amph i u r a f  i I i f o r m i  s

B i v a l v i a  : Abra a lb a

Abra n i t i d a

P o l y c h a e ta  : M e l i n n a  pa lm ata

I n d i v i d u a l  members o f  t h e  h a b i t a t  g roup  have agreed  to  a c t  as " s p e c i e s  
o r g a n i s e r s "  and t h e  d e t a i l e d  methods o f  s t u d y  and p r o c e d u r e  were f i n a l i s e d  
a t  an i n f o r m a l  m ee t in g  d u r i n g  t h e  X V I I  European  M ar ine  B i o l o g i s t s  Symposium 
a t  ‘B r e s t  i n  September  1982.

The e x t e n t  t o  wh ich t h i s  more i n t e n s i v e  programme can now be f o l l o w e d  i s  
h i g h l y  dependan t  upon a much g r e a t e r  l e v e l  o f  s u p p o r t  t h a n  most p a r t i c i p a n t s  
now have .

I t  i s  a l s o  h i g h l y  d e s i r a b l e  t o  ex te n d  t h e  g e o g r a p h i c a l  coverage w i t h i n  t h e  
N o r t h  Sea (Denmark,  N e t h e r l a n d s  and Eas t  c o a s t  o f  U .K . )  and i n  t h e  West 
and Sou th -W es t  o f  t h e  U .K .  The s t a t u s  o f  N o rweg ian  p a r t i c i p a t i o n  r e q u i r e s  
c l a r i f i c a t i o n .

c) Resu l  t s . Most da ta  o b t a i n e d  t h r o u g h  s p e c i f i c  COST s t u d i e s  are 
o b v i o u s l y  o f  s h o r t  d u r a t i o n  and have c o n t r i b u t e d  t o  t h e  e v o l u t i o n  o f  t h e  
programme o u t l i n e d  above .  Changes w i t h i n  t h i s  s h o r t  p e r i o d  appear  t o  have 
been p r i m a r i l y  sea son a l  i n  c h a r a c t e r .  Some s t u d i e s  which  had s t a r t e d  
"p re -COST"  su g g e s t  t h a t  i n  t h e i r  most s u i t a b l e  h a b i t a t s  p o p u l a t i o n s  o f  t h e  
two Amphiura s p e c ie s  s e l e c t e d  f o r  d e t a i l e d  s t u d i e s  are r e l a t i v e l y  s t a b l e ,  
w i t h  i n d i v i d u a l s  l i v i n g  f o r  s e v e r a l  y e a r s .  I n  o t h e r  cases m a jo r  d i s t u r b ­
ances have been a s s o c i a t e d  w i t h  i r r e g u l a r  c l i m a t i c  c o n d i t i o n s .  S i m i l a r  
s t a b i l i t y  o r  p e r i o d i c  p e r t u r b a t i o n s  c h a r a c t e r i z e  some Ab ra -d o m in a te d  
communi t  i  e s .

D e t a i l s  o f  t h e  annua l  gonad c y c l e s  have been re c o r d e d  f o r  some o f  t h e  more 
i m p o r t a n t  s p e c i e s ,  bu t  i n  t h i s  a r e a ,  as w i t h  p o p u l a t i o n  s t u d i e s ,  i t  i s  
t h e  s y nch ronous  da ta  o f  t h e  same s p e c i e s  on a broad g e o g r a p h i c a l  s c a l e  
t h a t  rem a in s  t h e  o v e r - r i d i n g  need .

I n  t h e  l a t t e r  c o n t e x t  i t  i s  o f  s p e c i a l  i n t e r e s t  t o  no te  t h a t  d i s c u s s i o n s  
among s u b t i d a l  e c o l o g i s t s  i n  t h e  U .K . ,  p r o v o k e d  by th e  f o r m a t i o n  o f  COST 4 7 ,  
r e v e a l e d  t h a t  m a jo r  changes had o c c u r r e d  a ro und  t h e  B r i t i s h  I s l e s  i n  1972.  
Each i n v e s t i g a t o r ,  w o r k in g  a l o n e ,  had assumed a l o c a l  p o l l u t i o n  e f f e c t  u n t i l  
t h i s  s y n c h ro n y  came t o  l i g h t  s e v e r a l  y e a r s  l a t e r .  How w i d e l y  around  N.W. 
Europe were comparab le  e v e n ts  e x p e r i e n c e d  a t  t h a t  t i m e  ?
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d) Recent  p u b l i c a t i o n s  ( w h o l l y  o r  p a r t l y  i n v o l v i n g  COST d a ta )

Bowmer, C. T . ,  1982 . R e p r o d u c t i o n  i n  Amphiura f i l i f o r m i s . S e a s o n a l i t y  
i n  gonad de ve lo p m e n t .  Mar.  B i o l . ,  6 9 ,  2 8 1 - 2 9 0 .

J o s e f s o n ,  A . B . ,  1981.  P e r s i s t e n c e  and s t r u c t u r e  o f  two deep m a c ro -  
b e n t h i c  com m un i t i es  i n  t h e  Ska g e r ra k  (Sweden) J .  Exp.  Mar .  B i o l .  E c o l . ,
5 0 ,  6 3 - 9 7 .

. J o s e f s o n ,  A . B . ,  1982.  R e g u l a t i o n  o f  p o p u l a t i o n  s i z e ,  g row th  and p r o d u c t i o n  
o f  a d e p o s i t - f e e d i n g  b i v a l v e .  J .  Exp.  Mar .  B i o l .  E c o l . ,  59.

Lo pez -Ja m a r ,  E . ,  1981 .  S p a t i a l  d i s t r i b u t i o n  o f  t h e  i n f a u n a l  b e n t h i c  
c om m un i t ie s  o f  t h e  R ia  des M uros ,  N.W. S p a in .  Mar .  B i o l . ,  6 3 ,  2 9 - 3 7 .

O 'C o n n o r ,  B. 8 Me G r a t h ,  D . ,  1980.  The p o p u l a t i o n  dynamics o f  Amphiura 
f i I i fo rm  i s i n  Galway Bay,  I r e l a n d ,  p p .  219 -222  i n  P r o c .  E u r .  C o l i .  E c h . ,  
B r u s s e l s .  Balkema,  R o t t e r d a m .

R a c h o r ,  E . ,  A r n t z ,  W.E.,  Mantau ,  K .H .  & Romohr , H . ,  1982 . Seasonal  and 
l o n g - t e r m  p o p u l a t i o n  dynamics o f  D i a s t y l i s  r a t h k e i  i n  K i e l  Bay and t h e  
German B i g h t .  N e t h . J . sea R es .

Rumohr ,  H . ,  A r n t z ,  W.E. R a c h o r ,  E.  & S a l z w e d e l .  H . ,  1981.  L o n g - te rm  
f l u c t u a t i o n s  o f  Abra a lb a  i n  t h e  German B i g h t  and K i e l  Bay.  Symp. B a l t . 
Mar .  B i o l o g i s t s . R o s to c k .

S e v e r a l  f u r t h e r  pape rs  w i l l  appear  i n  t h e  p u b l i c a t i o n s  o f  t h e  X V I t h  and 
X V I I t h  E . M . B . S . ,  h e l d  r e s p e c t i v e l y  a t  T e x e l  i n  1981 and B r e s t  i n  September 
1982 .

e) Pe rs o n n e l

B e l g i  um J . Govaere Oceanography S e c t i o n  
Royal  B e l g i a n  I n s t i t u t e  f o r  
N a t u r a l  Sc iences  
V a u t i e r s t r a a t ,  29 
B-1030 B r u s s e l s

C. Heip Z o o l o g i c a l  I n s t i t u t e  
U n i v e r s i t y  o f  Ghent 
B-9000 Ghent

D. Maer tens  
R. Redant

F i s h e r i e s  Research S t a t i o n  
A n k e r s t r a a t ,  1 
B-8400 Oostende

Denmark K u r t  Jensen The Sea P o l l u t i o n  L a b o r a t o r y  
K a v a l e r g a r d e n ,  6 
2920 C h a r l o t t e n l u n d
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F e d e ra l  R e p u b l i c  
o f  Germany

F ranee

I  re  l and

Spa i n

Sweden

E. Rachor  
J .D . Di t t m e r

I n s t i t u t  f ü r  Meereskunde 
Am H a n d e l s h a f e n ,  12 
D-2850 Bremerhaven

J . D ö r j  es 
+ 1 t e c h n .  ass,

I n s t i t u t e  o f  Mar in e  Geology 
and M ar ine  B i o l o g y  
Senckenberg S c h l e u s e n s t r a s s e ,  39a 
D-2940 W i lhe lm sh ave n

S .A .  G e r la c h  
H. Rumohr

I n s t i t u t  f ü r  Meereskunde 
D ü s t e r n b r o o k e r  Weg, 20 
D-2300 K i e l

L .  Cabioch 
( C o - o r d i n a t o r )  
J ,C . Dauvin 
F . G e n t i  l 
B. G u i l l a m o n t

S t a t i o n  B i o l o g i q u e  
29110 R o s c o f f

M.G. Glemarec  
M. G u i l l o u  
J . G u i l l o u  
C. Hi l y

C. R e t i e r e

L a b o r a t o i r e  d 'O c é a n o g r a p h ie  B i o l o g i q u e  
U n i v e r s i t é  de B re ta g n e  O c c i d e n t a l e  
29283 B r e s t

L a b o r a t o i r e  M a r i t i m e  de D in a r d  
35801 D in a r d

G. B a c h e le t U n i v e r s i t é  de Bordeaux 
A rcachon

B. Keegan 
T.  Bowmer 
B. O 'Connor

D e p t ,  o f  Zoo logy  
U n i v e r s i t y  C o l le g e  
Ga Iway

E. Lopez-J amar I n s t i t u t o  Español  de O c e a n o g ra f i a  
La Coruna

A. J o s e f s o n K r i s t i n e b e r g s  M a r i n b i o l o g i s k a  S t a t i o n  
S-45034 F i s k e b a c k s k i I

U n i t e d  Kingdom : T.  Pearson S c o t t i s h  M a r ine  B i o l .  A s s o c i a t i o n
P .O .  Box nO. 3
Oban
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C=

500  km

Key t o  symbols  : see page 7
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( i v )  Sed im e n ta ry  i n t e r t i d a l  programme

a) P a r t  i  c i  pa t  i o n . O r i g i n a l l y  combined w i t h  t h e  s u b t i d a l  s e c t o r  i n  
a w id e r  s e d im e n ta r y  programme, t h i s  h a b i t a t  and i t s  c h a r a c t e r i s t i c  
Macoma communi ty  now fo rm a s e p a r a t e  programme. I t  i s  t h e  second most 
w i d e l y  d i s t r i b u t e d  h a b i t a t ,  bu t  a c t i v e  membership has so f a r  been 
r e s t r i c t e d  t o  Denmark,  Germany, N e t h e r l a n d s  and F ra n c e .  I n  t h e  l a s t  two 
months t h e r e  have been p ro m is e s  o f  minimum l e v e l  p a r t i c i p a t i o n  f rom 
s e v e r a l  p a r t s  o f  t h e  U .K .  These ,  t o g e t h e r  w i t h  s e v e r a l  p a r t - t i m e ,  
un funded  c o n t r i b u t o r s  i n  F r a n c e ,  b r i n g  t h e  n o m in a l  number o f  p a r t i c i p a n t s  
t o  s e v e n te e n .  S p e c i a l  f u n d i n g  i s  o n l y  a v a i l a b l e  i n  Denmark ( f u l l - t i m e )  
and Germany ( p a r t - t i m e ) .  (See map i v ) )

b) O b je c t i v e s  and methods. A l though  work has been proceed ing  among 
the  o r i g i n a l  p a r t i c i p a n t s ,  i t  was at the  R o sco f f  workshop t h a t  t h i s  now 
d i s c r e t e  group f o r m u la te d  an agreed programme and methods.

With  c o n s i d e r a b l e  e x p e r i e n c e  t o  b u i l d  upon ,  e l e v e n  s p e c ie s  were s e l e c t e d  
f o r  b o th  a minimum s a m p l in g  programme and f o r  more i n t e n s i v e  s t u d i e s  on 
r e c r u i t m e n t  and s p e c ie s  i n t e r a c t i o n s .  The s a m p l i n g  s t a t i o n s  chosen w i l l  
be sampled o v e r  a number o f  y e a r s  a t  a f r e q u e n c y  o f  a t  l e a s t  t w i c e  pe r  
y e a r .  Samples w i l l  be t a k e n  f rom f i x e d  sa m p l in g  s t a t i o n s  by a c o r e r  
(a s i t e  d e s t r u c t i v e  m e t h o d ) .  S u f f i c i e n t  samples s h o u ld  be ta k e n  t o  c o l l e c t  
a t  each o c c a s io n  a t  l e a s t  s e v e r a l  t e n s  o f  spec imens  o f  each o f  t h e  main 
s p e c i e s .  A 1 mm s i e v e  w i l l  be used .  S o r t i n g  w i l l  be done by naked eye .  
Emphasis w i l l  be on numbers r a t h e r  t h a n  on w e i g h t s  and b io m a s s .  The sa m p l ing  
a rea  s h o u ld  be d e s c r i b e d  i n  d e t a i l .  E x p e r im e n ts  i n  t h e  sa m p l in g  a rea s  are 
encouraged  e . g .  t o  s t u d y  r e c r u i t m e n t  on ba re  p l a c e d ,  s p e c ie s  i n t e r a c t i o n s ,  
e t c __

S ince  most o f  t h e  s p e c ie s  have o c c u r r e d  i n  many p r e v i o u s  s t u d i e s  t h r o u g h o u t  
Europe and some a re  o f  c om m erc ia l  v a l u e ,  a s p e c i a l  search  i s  p la nne d  f o r  o l d  
da ta  r e l a t i n g  t o  l o n g - t e r m  t r e n d s ,  p a t t e r n s  o f  g e o g r a p h i c a l  sy nc h ro ny  and 
p o s s i b l e  r e l a t i o n s h i p s  w i t h  e n v i r o n m e n t a l  c o n d i t i o n s .

c) R e s u l t s . As w i t h  most o t h e r  programmes ,  i t  i s  t o o  soon f o r  da ta  
t r e n d s  t o  have emerged s p e c i f i c a l l y  f rom COST 47 .  However ,  p r e v i o u s  and 
c o n t i n u i n g  s t u d i e s  c o n f i r m  t h a t  p ronounced  f l u c t u a t i o n s  i n  r e c r u i t m e n t  
success are common i n  t h i s  communi ty  and have v a r i o u s  consequences f o r
t h e  s t a b i l i t y  o f  t h e  e s t a b l i s h e d  p o p u l a t i o n s .  The Macoma communi ty i s  found 
as f a r  South as the  f r o n t i e r  be tw een  France and S p a in .  W i t h 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 ,  th e  N o r t h e r n  b o r d e r  i s  i n  Denmark.  For  s u p e r f i c i a l l y  
l i v i n g  s p e c ie s  hard w i n t e r  c o n d i t i o n s  can s e v e r e l y  a f f e c t  t h e  p o p u l a t i o n s  
(D an ish  s t u d i e s )  and a c c o r d i n g  t o  Dutch s t u d i e s  r e c r u i t m e n t  appears  t o  be 
s t r o n g l y  i n f l u e n c e d  by u n p r e d i c t a b l e  w i n t e r  c o n d i t i o n s  t o o .  A g a in ,  
synch ronous  and w i d e l y  d i s t r i b u t e d  d a ta  a re  r e q u i r e d .  I n  t h i s  h a b i t a t ,  
l o c a l  a b i o t i c  c o n d i t i o n s ,  such as suspended s o l i d s  l o a d i n g  o f  t h e  w a t e r ,  
can be v e r y  v a r i a b l e  and e x e r t  much i n f l u e n c e  on t h e  f a u n a .  The Danish 
s t u d i e s  under OCST 47 are g i v i n g  s p e c i a l  a t t e n t i o n  t o  t h i s  a s p e c t .
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d) Recent  p u b l i c a t i o n s  ( w h o l l y  o r  p a r t l y  i n v o l v i n g  COST 47 d a ta )

Beukema, J . J . ,  1980 .  Calc imass and c a r b o n a te  p r o d u c t i o n  on th e  t i d a l  
f l a t s  i n  th e  Dutch Wadden Sea: t h e  t e l l i n i d  b i v a l v e  Macoma b a l t h i c a .
J . Net h- Sea Res . ,  1 4 ,  3 2 4 -3 3 8 .

Beukema, J . J . ,  1982.  Annual  v a r i a t i o n  i n  success  o f  r e p r o d u c t i o n  o f  
t h e  m a jo r  m a c r o b e n th i c  s p e c ie s  l i v i n g  on t h e  t i d a l  f l a t s  o f  th e  Dutch 
Wadden Sea. J . N e th .  Sea Res . 1 6 ,  3 7 - 4 5 .

. Beukema, J . J . ,  1982.  Ca lc imass  and c a r b o n a te  p r o d u c t i o n  by m o l l u s c s  
on t h e  t i d a l  f l a t s  i n  t h e  Dutch Wadden Sea: I I .  The e d i b l e  c o c k l y ,  
Ceras toderma e d u l e .  Net h . J . Sea R e s . 1 5 ,  391 -405 .

Madsen, P . B . ,  1982 . Dynamics o f  t h e  m ac roben th os  i n  t h e  Dan ish  Wadden 
Sea. D p t ,  o f  Mar .  P o l l .  Lab.  2 .  C h a r l o t t e n l u n d .

e) P e rs on ne l

Denmark : P.  B r i n c h  Madsen M a r in e  P o l l u t i o n  L a b o r a t o r y
K.  Jensen  K a v a l e r g a r d e n ,  6

DK-2920 C h a r l o t t e n l u n d  Copenhagen

N. K ingo  Jacobsen  Ska 1 1 i n g - L a b o r a t o r i e t
E s b j e r g  and De Danske Vade-og 
M a r s k u n d e r s d g e l s e r  Tdnder  
G e o g r a f i s k  I n s t i t u t  
H a r a ld s g a d e ,  68 
DK— 2100 Copenhagen 
N .B .  The a c t u a l  l a b o r a t o r i e s  are 
on t h e  West C oas t .

I n s t i t u t e  o f  M ar ine  Geology and 
M a r in e  B i o l o g y  
" S e n c k e n b e rg "
S c h l e u s e n s t r a s s e ,  39A 
D-2940 W i l h e l s h a v e n

F o r s c h u n g s s t e l l e  f ü r  I n s e l -  und 
K ü s te n s c h u t z  
An d e r  M üh le ,  5 
2982 Norderney

I n s t i t u t  U n i v e r s i t a i r e  de B i o l o g i e  
Mar i ne
2 ,  Rue de P r o f .  J o l y e t  
33120 Arcachon

L a b o r a t o i r e  de E c o p h y s i o l o g i e  
F a c u l t é  des Sc iences 
76130 M o n t - S a i n t - A i g n a n

J . - P .  D u c ro to y  S t a t i o n  d 'E t u d e s  en Baie de Somme
80230 S t .  V a le ry -su r -S om m e

M. P e j r u p  
S t .  FoLv ing

F e d e ra l  R e p u b l i c  : J .  D ö r je s
o f  Germany

H. M i c h a e l i s

France : G. B a c h e le t

M. Desprez

J . Marchand L a b o r a t o i r e  de B i o l o g i e  Mar ine  
2 ,  Chemin de la  H o u s s i n i è r e  
44072 Nantes Cedex
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N e t h e r l a n d s

U n i t e d  Kingdom

Ch. R e t i e r e  L a b o r a t o i r e  M a r i t i m e
1 7 ,  Avenue George V 
35801 D in a rd

B. Sy lv and  L a b o r a t o i r e  M a r i t i m e
Rue du D o c te u r  Charco t  
14530 L u c - s u r - M e r

J . J .  Beukema N e t h e r l a n d s  I n s t i t u t e
( c o o r d i n a t o r )  f o r  Sea Research

P .O .  Box 59 
1790 AB Texe l

K.  Es s ink  I n s t i t u t e  f o r  Sewage and
Waste-Water  T rea tm en t  
G r o n in g e n

J .  Coosen D e l t a  I n s t i t u u t  H y d r o b i o l o g i s c h
Onderzoek (DIHO)
V i e r s t r a a t  28 
4401 EA Yerseke

S. A t k i n s Depar tmen t  o f  Zoo logy  
U n i v e r s i t y  o f  Dundee 
S c o t l a n d

N.V .  Jones Depar tm en t  o f  Zoology  
U n i v e r s i t y  o f  H u l l  
H u l l  HU6 7RX

C. Mettam Depar tmen t  o f  Z oo logy  
U n i v e r s i t y  C o l le g e  
C a r d i f f  Wales

D .S .  McLusky D epar tmen t  o f  B i o l o g y  
U n i v e r s i t y  o f  S t i r l i n g  
S t i r l i n g  FK9 4LA 
Scot  l and
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Map i v )  L o c a t i o n  o f  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  s e d im e n ta r y  i n t e r t i d a l  programme

500 km

Key t o  symbols  : see page 7
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ANNEX I

Key s p e c i e s  L i s t

i )  Rocky s u b t i d a l

C l a v e l i n a  l e p a d i f o r m i s  

S t y e l a  s p p .

C i o n a  i n t e s t i n a l i s  

C o r e l l a  p a r a l l e l o g r a m m a  

A s c i d i e l l a  a s p e r a  

A s c i d i e l l a  s c a b r a  

A s c i d i a  m e n t u l a  

A s c i d i a  v i r g i n e a  

P h a l l u s i a  m a m m i l a t a  

D e n d r o d e a  g r o s s u l a r i a  

B o l t e n i a  e c h i n a t a  

P y u r a  t e s s e l a t a  

H a l o c y n t h i a  s p p .

i i )  Rocky i n t e r t i d a l

P a t e l l a  d e p r e s s a  ( i n t e r m e d i a )  

P a t e l l a  v u l g a t a  

P a t e l l a  a s p e r a  

B a l a n u s  b a l a n o i d e s  

C h t h a m a l u s  m o n t a g u i  

C h t h a m a l u s  s t e l l a t u s  

G i b b u l a  u m b i l i c a l i s  

M o n o d o n t a  l i n e a t a

i i i )  S ed im e n ta ry  s u b t i d a l

A c r o c n i d a  b r a c h i a t a  

A m p h i u r a  c h i a j e i  

A m p h i u r a  f i l i f o r m i s  

A b r a  a l b a  

A b r a  n i t i d a  

M e l i n n a  p a l m a t a

i v )  S e d im e n ta ry  i n t e r t i d a l

M a c o m a  b a l t h i c a

A r e n i c o l a  m a r i n a

C a r d i u m  ( C e r a s t o d e r m a )  e d u l e

N e p h t y s  h o m b e r g i i

L a n i c e  c o n c h i l e g a

L i t t o r i n a  l i t t o r e a

N e r e i s  d i v e r s i c o l o r

M y a  a r e n a r i a

T e l l i n a  t e n u i s

S c r o b i c u l a r i a  p l a n a

M y t i l u s  e d u l i s
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ANNEX I I

E x t r a c t s  f rom t h e  t e r m s  o f  r e f e r e n c e  o f  t h e  COST 47 Management Commit tee

"The Management Commit tee ( h e r e i n a f t e r  r e f e r r e d  to  as " t h e  Commit tee")  
w i l l  be s e t  up ,  composed o f  n o t  more t h a n  two r e p r e s e n t a t i v e s  o f  each 
S i g n a t o r y .  Each r e p r e s e n t a t i v e  may be accompan ied by  such e x p e r t s  o r  
a d v i s o r s  as he may need.

The Commit tee w i l l  be r e s p o n s i b l e  f o r  c o - o r d i n a t i n g  t h e  p r o j e c t  and i n  
p a r t i c u l a r  f o r  making t h e  n e c e s s a r y  a r ra n g e m e n ts  f o r :

(a )  t h e  c h o ic e  o f  r e s e a r c h  t o p i c s ;

(b )  a d v i s i n g  on t h e  d i r e c t i o n  t h a t  work s h o u ld  t a k e ;

(c )  d r a w in g  up d e t a i l e d  p l a n s  and d e f i n i n g  methods f o r  t h e  d i f f e r e n t
phases o f  e x e c u t i o n  o f  t h e  p r o j e c t ;

(d )  keep ing  a b r e a s t  o f  t h e  r e s e a r c h  b e in g  done i n  t h e  t e r r i t o r y  o f
t h e  S i g n a t o r i e s  and i n  o t h e r  c o u n t r i e s ;

(e )  l i a i s i n g  w i t h  a p p r o p r i a t e  i n t e r n a t i o n a l  b o d i e s ;

( f )  e xcha ng in g  r e s e a r c h  r e s u l t s  amongst t h e  S i g n a t o r i e s  t o  t h e  e x t e n t
c o m p a t i b l e  w i t h  adequa te s a f e g u a r d s  f o t  t h e  i n t e r e s t s  o f  S i g n a t o r i e s ;

(g )  d r a w in g  up t h e  annua l  i n t e r i m  r e p o r t s  and t h e  f i n a l  r e p o r t  t o  be 
s u b m i t t e d  t o  t h e  S i g n a t o r i e s  and c i r c u l a t e d  as a p p r o p r i a t e ;  t o  t h i s  
end,  S i g n a t o r i e s  w i l l  r e q u i r e  t h e i r  p u b l i c  re s e a rc h  e s t a b l i s h m e n t s
o r  r e s e a r c h  c o n t r a c t o r s  t o  su b m i t  p e r i o d i c  r e p o r t s  and a f i n a l  r e p o r t ,  
as may be deemed n e c e s s a r y ;

(h )  d e a l i n g  w i t h  any p rob lem s  t h a t  may a r i s e  o u t  o f  t h e  e x e c u t i o n  o f  t h e
p r o j e c t ,  i n c l u d i n g ,  i f  n e c e s s a r y ,  s p e c i a l  c o n d i t i o n s  t o  be a t t a c h e d
t o  a p p l i c a t i o n s  t o  s i g n  t h i s  Memorandum o f  U n d e r s ta n d in g  s u b m i t t e d  
more than  s i x  months a f t e r  t h e  d a te  o f  t h e  f i r s t  s i g n a t u r e . "
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ANNEX I I I

O p i n i o n  o f  t h e  Management Commit tee o f  COST P r o j e c t  47 w i t h  r e g a r d  to  
t h e  e x t e n s i o n  o f  t h e  Programme, e x p re s s e d  on 2nd December 1982

The Management Committee o f  COST P r o j e c t  4 7 ( c o a s t a l  b e n t h i c  e c o lo g y )  
t o o k  n o te  o f  t h e  i n t e n t i o n  o f  t h e  Commission t o  p r o p o s e ,  w i t h i n  t h e  
f ramework  o f  t h e  r e v i s i o n  o f  t h e  E n v i ro n m e n t  Research Programme, a 
Community C oncer ted  A c t i o n  i n  t h i s  a r e a .  T h i s  programme would i n c l u d e ,  
i n  a d d i t i o n  t o  the  ongo in g  a c t i v i t i e s ,  s i m i l a r  r e s e a r c h  i n  t h e  Medi­
t e r r a n e a n  and th e  B a l t i c  Sea. C o n s e q u e n t l y ,  t h e  s t a t u s  o f  COST P r o j e c t  47
wou ld  have t o  be changed f rom COST c a t e g o r y  I I I  t o  COST c a t e g o r y  I I .

The Commit tee u na n im o u s ly  and s t r o n g l y  s u p p o r t s  t h i s  i n i t i a t i v e  o f  t h e
Commiss ion ,  u n d e r l i n i n g  th e  o u t s t a n d i n g  i m p o r t a n c e  o f  b a s e - l i n e  s t u d i e s  
i n  c o a s t a l  e c o lo g y  f o r  e f f i c i e n t  p o l l u t i o n  management.  F u r t h e r m o r e ,  
t h e  Committee s t r e s s e s  t h e  need f o r  t h i s  t y p e  o f  r e s e a r c h  i n  i m p r o v in g  
know ledge on c o a s t a l  e c os y s te m s ,  i n  v i e w  o f  t h e i r  im p o r t a n c e  f o r  t h e  
u t i l i z a t i o n  o f  m a r in e  r e s o u r c e s .

I t  i s  e s s e n t i a l  t h a t  t h e  r e s e a r c h  c o v e re d  by COST P r o j e c t  47 i s  c a r r i e d  
on a lo n g  t h e  e n t i r e  European c o a s t - l i n e .  The i n t e n d e d  e x t e n s i o n  t o  
g e o g r a p h i c a l  a reas  so f a r  n o t  cove red  i s  t h e r e f o r e  c r u c i a l .  S u b s t a n t i a l  
e f f o r t s  s h o u ld  a l s o  be made t o  i n v o l v e  f u r t h e r  non-member s t a t e s  o f  t h e  
Communi ty i n  t h e  programme.

The Commit tee s t r o n g l y  recommends t h a t  t h e  n e c e s s a r y  funds  f o r  t h e  
e f f i c i e n t  c o o r d i n a t i o n  o f  t h e  programme a re  made a v a i l a b l e  i n  t h e  f u t u r e .
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ANNEX IV

C o m p o s i t i o n  o f  t h e  Management Commit tee

Two m e e t in g s  o f  t h e  Commit tee have been h e l d ,  on 5 December 1979 and 
23 J a n u a r y  1981,  r e s p e c t i v e l y .  D r .  J .  Lewis  ( U n i t e d  Kingdom) was 
e l e c t e d  as Chai rman o f  t h e  C om m i t tee ,  and P r o f .  G. G e r l a c h  (FRG) as 
V i c e - C h a i r m a n .  D r .  M. Lex (Commiss ion o f  t h e  European Commun i t ies )  
was f i r s t  S e c r e t a r y  o f  t h e  C om m it te e .  I n  1982 ,  D r .  A. Sors (Commiss ion 
o f  t h e  European Commun i t ies )  became S e c r e t a r y  o f  t h e  Commit tee.

The n a t i o n a l  COST 47 d e l e g a t e s  are  as f o l l o w s : -

B e lg ium  : D r .  C. Heip Lab .  M o r f o l o g i e  en
S y s te m a t ie k
R i j k s u n i v e r s i t e i t  Gent 
L e ^ d g a n c k s t r a a t ,  35 
9000 Gent

Denmark : P r o f .  N. K in go  Jacobsen  Kdbenhavns U n i v e r s i t e t
G e o g r a f i s k  I n s t i t u t  
H a r a ld s g a d e ,  70 
2100 Kdbenhavn

F e d e r a l  M i n i s t r y  f o r  Research 
and T ech no log y  
H e in e m a n n s t r . 2 
D-5300 Bonn 2

I n s t ,  f ü r  M eeres fo rschung  
Am H a n d e ls h a fe n ,  12 
D-2850 Bremerhaven

S t a t i o n  B i o l o g i q u e  
29211 R o s c o f f

N a t i o n a l  Board f o r  Sc ience  
and T echn o lo g y  
Sh e lb ou rne  House 
Sh e lb ou rne  Road 
D u b l i n  4

D e p t .  o f  F i s h e r i e s  
F i s h e r i e s  Research Cent re 
A b b o ts to w n ,  C a s t l e n o c k  
D u b l i n

F e d e r a l  R e p u b l i c  : D r .  W. B a r t e l  
o f  Germany

D r .  E.  Rachor

France : D r .  L.  Cabioch

I r e l a n d  : D r .  M. Lyes

Dr.  M. Parker
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N ethe r lands

Norway

P o r t u g a I

U n i t e d  Kingdom

Spa in

Sweden

: D r . J . J . Beukema

Dr . S .J . de G r o o t

: P r o f . J . S. Gray

: Cdr. J . Cabido de
A ta ide

: Mr. P.  Fox ton

Dr . J .R . Lewis

: M r . J . Cor ra I

: D r .  T .  L u n d ä l v

N e t h e r l a n d s  I n s t i t u t e  Sea Research
P.O.  Box 59
T e xe l

R i j k s i n s t i t u u t  v o o r  V i s s e r s o n d e r z o e k  
H a r i n g k a d e ,  1 
IJ mui den

U n i v e r s i t y  o f  Os lo  
P.O.  Box 1064 
Bl  i ndern 
O s l o ,  3

IN IP
Av.  de B r a s i l i a ,  14 
Alges  P r a i a  
P-140Q L is b o a

N a t u r a l  E n v i ro n m e n t  Research C o u n c i l  
P o l a r i s  House 
N o r t h  S t a r  Avenue 
Swindon W i l t s  SN2 1EU

U n i v e r s i t y  o f  Leeds 
c / o  S t a t i o n  Road 
Sea Iby
Sca rborough ,  Y o r k s h i r e

I n s t i t u t o  Españo l  de O c e a n o g r a f i a  
c / A l c a l a ,  2 7 - 4 °
M ad r id  14

K r i s t i n e n e r g s  M a r i n b io  log  i s ka S t a t i o n  
450 34 F i s k e b ä c k s k i I


