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T HIS R E P O R T  IS NOT TO BE C I T E D  W I T H O U T  P R I O R  R E F E R E N C E  TO T HE C O U N C I L *

I n t e r n a t i o n a l  C o u n c i l  f o r  C.M. 1 9 8 6 / L : 26
the E x p l o r a t i o n  of the Sea Ref. M a r i n e  E n v i r o n m e n t a l

Q u a l i t y  C o m m i t t e e

R E P O R T  OF THE W O R K I N G  G R O U P  ON E X C E P T I O N A L  A L G A L  B L O O M S  

H i r t s h a l s ,  D e n m a r k ,  17 - 19 M a r c h  1986

This d o c u m e n t  is a r e p o r t  of a W o r k i n g  G r o u p  of the I n t e r n a t i o n a l  
Cou n c i l  for the E x p l o r a t i o n  of the Sea and does not n e c e s s a r i l y  
r e p r e s e n t  the v i e w  of the C o u n c i l .  T h e r e f o r e ,  it s h o u l d  n o t  be 
q u o t e d  w i t h o u t  c o n s u l t a t i o n  w i t h  the G e n e r a l  S e c r e t a r y .

* G e n e r a l  S e c r e t a r y  
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P a l a e g a d e  2-4
D K - 1261 C o p e n h a g e n  K, D e n m a r k



R E P O R T  O F  THE_ W O R K I N G  G R O U P  ON E X C E P T I O N AE A L G A E  B L O O M S

H i r t s h a 1 s » De n m a r k  1 7 - 1 9  M a r c h  1 9 8 6

1 . O p e n i n g  o f  t h e  M e e t i n g

K l  T h e  M e e t i n g  w a s  o p e n e d  at 10 o 0 0 h r s on 17 M a r c h  1 9 8 6  a n d
w a s .  h o s t e d  by M r . K. V a g n  H a n s e n 9 D a n i s h  I n s t i t u t e  f o r
F i s h e r i e s  a n d  M a r i n e  R e s e a r c h  N o r d s 0 c e n t e  r . P a r t i c i p a n t
w e r e  w e l c o m e d  b y  t h e  C h a i  r m a n  of  t h e  G r o u p .

1 . 2  P a r t i c i p a t i o n  w a s  as foi 1 o w s :

M r . E. Dah l N o r w a y
M s . Jo D o y  1 e (C ha i r m a n ) I r e l a n d
Dr. L. E d l e r S w e d e n
Dr o S 0 F r a g a S p a i n
D r e R. G o w e n U n i t e d  K i n gd o m
Dr » M. H a g e l  t o r n S w e d e n
Dr o J o n e s U n i t e d  K i n g d o m
Dr. Ho Kas D e n m a r k
Ms . M. K a t N e t h e r !  and. s
Dr » P. K r o g h D e n  ma rk
Dr. 0. L i n d a h 1 S w e d e n
D r , C. M a r c a i 1 1 o u - le B a u F r a n c e
Ms » M. Ao S a m p a y o P o r t u g a l
M r . K. V a g n  H a n s e n D e n m a r k
Dr. A. W h i t e C a n a d a

1 Ô 3 T e r m s  o f  R e f e r e n c e
T h e  C h a i r m a n  d r e w  t h e  a t t e n t i o n  o f  t h e  W o r k i n g  G r o u p  to 
Co Re So 1 9 8 5 / 2 : 3 3  w h i c h  e x p a n d e d  t h e  t e r m s  of r e f e r e n c e  
f o r  1 9 8 5 o  T h e  f o l l o w i n g  a r e  t h e  t e r m s  of r e f e r e n c e : -
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(i) to e s t a b l i s h  m e a n s  of c o l l e c t i n g  and
e x c h a n g i n g  i n f o r m a t i o n  on the i n c i d e n c e  
of p r o b l e m s  due to e x c e p t i o n a l  b l o o m s  on 
m a r i c u l t u r e  o p e r a t i o n s ,  and on b i v a l v e  
f i s h e r i e s ;

i
(i i ) to c o n s i d e r  m e a n s  of i m p r o v i n g  the

p r e d i c t a b i l i t y  of b l o o m s  e v e n t s  in t ime  
and s p a c e  s c a l e s  r e l e v a n t  to f i s h  and 
s h e l l f i s h  f a r m e r s ,  i n c l u d i n g  a n a l y s i s  of 
w e a t h e r  p a t t e r n s  in r e l a t i o n  to b l o o m  
i n c i d e n c e ;

(iii) to c o n s i d e r  p r o p o s a l s  for r e s e a r c h  on
m a n a g e m e n t  t e c h n i q u e s  for o v e r c o m i n g  the 
e f f e c t s  of e x c e p t i o n a l  b l o o m s ,  and

(iv) to p r e p a r e  advi ce f or M e m b e r  G o v e r n m e n t s  on
the p r i n c i p l e s  of site s e l e c t i o n  In m a r i c u l t u r e ,  
and on m o n i t o r i n g ,  p r e d i c t i n g  and m a n a g i n g  
b l o o m  e v e n t s  f or f i s h  and s h e l l f i s h  f a r m e r s  and 
f i s h e r m e n .

(v) to i n c l u d e  c o n s i d e r a t i o n  of the s u b j e c t  of 
v a r i o u s  a n a l y t i c a l  m e t h o d s  ( b i o a s s a y s  and 
c h e m i c a l  a n a l y s e s )  to a s s e s s  the level of 
d i f f e r e n t  t o x i n s  in b i v a l v e s  and f i n f i s h  
f i s h e r i e s ,  and to f u l f i l l  e a r l i e r  i n s t r u c t i o n s  
by c o m m e n c i n g  p r e p a r a t i o n  of a C o o p e r a t i v e  
R e s e a r c h  R e p o r t  on " M a n a g e m e n t  of E f f e c t s  of 
E x c e p t i o n a l  A lgal B l o o m s  on M a r i n e  F i n f i s h  
and S h e l l f i s h  F i s h e r i e s " . .
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2 ' A P P R O V A L  O F  T H E  A G E N D A

2.1 T h e  A g e n d a  w a s  a d o p t e d  as p r o p o s e d ;  it is c o n t a i n e d  
in A n n e x  1. Dr. R i c h a r d  Goweri w a s  a p p o i n t e d  as 
R a p p o r t e u r .  - • .

3 • R E V I E W  O F P R O G R E S S  ON 1 9 8 5  A C T I 0 N J L  1ST

3.1 T h e  W o r k i n g  G r o u p  r e v i e w e d  p r o g r e s s  on t h e  a c t i o n  l i s t  
p r o p o s e d  in t h e  F i r s t  R e p o r t  (D o c .  C » M . 19 8 D / F : 5 8 p a g e  14).

3 .2  T h e  C h a i r m a n r e p o r te d t. h a t  Dr. Ni o nun a e r t s  h a d  a g r e e  d
to p a r t i c i p a t e  in f u t u r e  m e e t i n g s  o f  t h e  W o r k i n g  G r o u p ,  
a n d  to a s s i s t  in t h e  t e c h n i c a l  p r o b l e m s  o f  l o n g  t e r m  
a r c h i v i n g .  He h a d  p r e p a r e d  a r e p o r t  o n  e x c e p t i o n a l  
p h y t o p l a n k t o n  b l o o m s  in 1 9 8 4  w h i c h  w i l l  be p u b l i s h e d  s h o r t l y  
in V o l u m e  41 o f  A n n a l e s  B i o l o g i q u e s .  M e m b e r s  o f  t h e  
W o r k i n g G r o u p  w e r e  re m i n d e d t o c o m p 1 e 'i; e t h e f o r i n s se n t 
o u t by D r . Ni o rn m a e r t s fo r a r c h i v i n g o f b 1 o o m s e v e n t s t o e n u  r e 
t h a t  t h e  d a t a  b a s e  Is updated, a n n u a l l y .  ( T h e  R e p o r t  f o r m s  
a r e  c o n t a i n e d  in A n n e x  ï ï Ï , p a g e  20 D o c .  C . N L  1 9 8 5 / F : 5 8 ) .

3 0 3 P r o g r e s s  o n t h e c o m p i 1 a 'i; i o n o f t h e D 'i r e c t o r y o f N a t i o n a 1 
E X p e r t i se w a  s s i o  w ~ oni y t h r e e m e  m be r c ou n tri e s h a d 
r e p 1 i e d i n a d v a r¡ c e (No r w a y , S w e d e n a n d P o r t u g a l ) .  1 1 
w a s  a g r e e  d t h a t th e C h a i r m a n  wo  u 1 d c o n t a c t  s c i e  nt i f i c 
e Xp e r t s  d i r e c t ! y  a n d a d r a f t  D i r e c t o r y w o  u 1 d be 
p r e p a r e d a n d c i r c u 1 a t e d i n t h e i n t e r - s e s s i o n al p e r i o d w i t h 
t 11 e o b j a c t i v e  o f p r e p a r i n g a c o m p 1 e t e d i r e c t o r y a t t h e 
n e x t  m e e t i n g „

3 . 4  To  e n s u r e  t h a t  b l o o m  e v e n t s  a r e  r e c o r d e d ,  a n d  t h a t
i n f o r m a t i o n  on b l o o m  e v e n t s  is d i s s e m i n a t e d  r a p i d l y  
to s c i e n t i s t s  t h e  W o r k i n g  G r o u p  r e a f f i r m e d  t h e  n e e d  
f o r Na t i o n a 1 C o - o r d i n at i n g C e n t  r e s c

T hi s s h o u ! d. n o t  p r e c ! u d e i n d i v i d u al s c i e n t i s t s f r o ru 
r e p o r t i n g  b l o o m s  to Dr, M o r n m a e r t s  n o r  f r o m  c o n t a c t i n g
o t h e r  s c i e  n t i s t s „
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The W o r k i n g  G r o u p  n o t e d  C. Res. 1 9 8 5 / 4 : 2 2  (w h i c h  r e q u i r e s  
S e c r e t a r i a t  I n i t i a t i v e )  as f o l l o w s

M e m b e r  c o u n t r i e s  will be r e q u e s t e d ,  as a f i r s t  s tep,  
to d e s i g n a t e  a p p r o p r i a t e  N a t i o n a l  C o - o r d i n a t i n g  C e n t r e s  
to : -

a) f a c i l i t a t e  i n f o r m a t i o n  e x c h a n g e  on e x c e p t i o n a l  
algal b l o o m s  in the North A t l a n t i c  O c e a n  and the 
B a l t i c  Sea to e x p e d i t e  a c t i o n  and c o n t r o l  by 
c o l l e c t i n g  and p u b l i s h i n g ,  on an a nnual b asis, 
d e t a i l e d  a c c o u n t s  of n a t i o n a l  a c t i v i t i e s  and 
findings;

b) p r o v i d e  f o r  a d e g r e e  of i n t e r n a t i o n a l  i n f o r m a t i o n  
e x c h a n g e  t h r o u g h  the i n c l u s i o n  of s u m m a r i e s  in the 
annual R e p o r t s  on A c t i v i t i e s  of ICES S t a n d i n g  
C o m m i t t e e s  ( M a r i c u l t u r e ,  S h e l l f i s h ,  B i o l o g i c a l  
O c e a n o g r a p h y  and M a r i n e  E n v i r o n m e n t a l  Q u a l i t y  
C o m m i t t e e s ) ;

c) e n c o u r a g e  r e s e a r c h  into the b i o l o g y  and life h i s t o r i e s  
of b l o o m  o r g a n i s m s  w h i c h  a f f e c t  c o m m e r c i a l  s p e c i e s ,
in p a r t i c u l a r  on:-

( i ) c u ! t u r i  ng
(ii) i d e n t i f i c a t i o n  of t o x i n s 

(iii) a s s e s s m e n t  of m o d e  of t o x i c  or p a t h o g e n i c  a c t i o n

3.5 The C h a i r m a n  r e p o r t e d  that it was the o p i n i o n  of m e m b e r s  
of the B i o l o g i c a l  O c e a n o g r a p h y  C o m m i t t e e  w i t h  w h o m  the 
m a t t e r  was r a i s e d  at the 1985 S t a t u t o r y  m e e t i n g  of ICES 
t h a t  th e r e  was i n s u f f i c i e n t  d a t a  on p h y t o p l a n k t o n  
b l o o m s  to c o r r e l a t e  b l o o m  e v e n t s  w i t h  c l i m a t o l o g i cal 
c h a n g e  of w e a t h e r  p a t t e r n s .

3.6 A r e p o r t  on s i t e  s e l e c t i o n  (to have b een p r e p a r e d  by 
Dr. G o w e n )  was d e f e r r e d  p e n d i n g  f u r t h e r  d i s c u s s i o n  on 
the a p p l i c a b i l i t y  of a gen e r a l  site s e l e c t i o n  s t r a t e g y .
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3 0 7  A d r a f t  p a p e r  on a c o m m o n  a p p r o a c h  to b l o o m  s a m p l i n g  

p r e p a r e d  by Dr. T e t t  w a s  r e c e i v e d  by t h e  C h a i  r m a n  3
a n d  c o p i e s  c i r c u l a t e d  to t h e  m e m b e r s  f o r  d i s c u s s i o n .

3 0 8  L i t t l e  p r o g r e s s  w a s  m a d e  on c y s t  m a p p i n g  „ No n e w  
i n f o r m a t i o n  o n  m e a n s  o f  a m e l i o r a t i n g  t h e  e f f e c t s  o f
b l o o m s  h a d  e m e r g e d T h e p r o d u c t i o n o f  B i b l i o g r a p  h i e s
o f  r e c e n t  p u b l i c a t i o n s  r e l e v a n t  to t h e  t e r m s  o f  
r e f e r e n c e  w a s  c o n f i n e d  to a f e w  m e m b e r  c o u n t r i e s .

4 o R E V I E W  O F  N A T I O N A L  R E P O R T S  ON I N C I D E N C E  A N D E F F E C TS OF 
B L O O M S  IN 1 9 8 5  A N D  R E L A T E D  N A T I O N A L  R E S E A R C H  F A C I L I T I E S

4 o1 S P A I N

- So  ni e D S P  m o u se b i o a s s a y s w e r' e f o u n d t o b e p o s  i t i v e i n
0 c t o b e r a f t e r a c h a n g e f r o m a d i a t o m d o m i n a i e d p h y  t o p 1 a n k t on
to di no fl ag ell a t e  d o m i n a t e d  p h y t o p l  a n k t o n  0 D i ^ n o p h y s ÿ s
a c u t a c o n I d b e i m p I i c a t. e d c,

- A b l o o m  o f  G y m  no dj nj uni cal i c 'um m i x e d  w i t h  Pr ojfcqg ony_s_u 1 a x
a f t  i r i i s (a f i r s t r e c o r d i 11 c p - i n ) o c c u i" r e d i n N o v e m b o r .
S e v e r a l  d a y s  l a t e r  P a r a l y t i c  S h e l l f i s h  T o x i n s  w e r e  
d e t e c t e d  by m o u s e  b i o a s s a y  in b l u e  m u s s e l s .  In b o t h  
i n s t a n c e s  h a r v e s t i n g  w a s  s t o p p e d  c No f i s h k 111 s w e r e 
o b s e r v e d  „

R e s e a r c h  is c o n c e n t r a t e d  on D S P  t o x i c i t y  t h e  m a i n  
s p e c i e s  b e i n g  D i n o p h y s i s  s p p  ( D . a c u t a  D * a c u m i n a t a  
D o fo r t  ÎJ Do c a u d a  ta ' P r o r o  c e n Lr u m  1 j m a  a n d  o t h e  r b c n t h i c 
d i n o f 1 a g e  11 a t e s (C oo 1J a s p p f S c r J  p p s i e  J i a  s p p . ) ).

F o r  P S P  G y m no dj rn u m  catenatujri a n d  Pr qt  o g o ny a u 1 a x s p p  
a r e  c o n s i d e r e d  m o s t  i m p o r t a n t .

0 f i n t e r e s t  i n p o t e n t i a 1 f i s h k i 11 s a r e G y m n o d 1 n i u rn b r e v e 
a n d  G y r o d J  ni u m  aj¿reo‘í_uirio



-  7 -

4 o 2 F R A N C E

A v e r y  d e t a i l e d  r e p o r t  on a c t i v i t i e s  was p r e s e n t e d  by 
Mrs. C. Le Bau and is p r e s e n t e d  in s u m m a r y  h e r e i n .

The m a i n  a reas of r e s e a r c h  c o n c e r n  s t u d i e s  of (i) the 
o c c u r r e n c e  of to x i c  d i n o f 1a g e l l ates and a s s o c i a t e d  
h y d r o l o g i c a l  and m e t e o r o l o g i c a l  p a r a m e t e r s  ( i i ) t o x i n  
detectio.jx u t i l i s i n g  b i o a s s a y  and i m p r o v e d  c h e m i c a l  
t e c h n i q u e s  w i t h  p a r t i c u l a r  e m p h a s i s  on the l a t t e r  to 
q u a n t i f y  r e l e v a n t  toxins.

W h i l e  no PSP o u t b r e a k s  have o c c u r r e d  in F r a n c e  s i n c e  
1 976 the ge n u s  P r o t o g o n y a u l a x  has been o b s e r v e d  in c o a s t a l  
w a t e r s .  In the case of DSP the m a i n  c a u s a t i v e  s p e c i e s  
m a y  be D i n o p h y s i s  a c u m i n a t a . S t u d i e s  in the Bay of V i l a i n e ,  
an i m p o r t a n t  s h e l l f i s h  p r o d u c t i o n  area, i n d i c a t e  t h a t  
P . a c u m i n a t a  o f t e n  o c c u r s  at low n u t r i e n t  l e v e l s  and w h e n  
t h e r e  is s a l i n i t y  s t r a t i f i c a t i o n .  H i g h e s t  l e v e l s  are 
o b s e r v e d  in s u r f a c e  or s h a l l o w  w a t e r s .

B l o o m s  of G y r o d i n i u m  a u r e o l u m  w e r e  r e p o r t e d  to have 
i n h i b i t e d  the g r o w t h  of s c a l l o p  l a r v a e  in 1985. C u l t u r e s  

G . a u r e o l u m  will be used to e s t a b l i s h  if this s p e c i e s  
was r e s p o n s i b l e  for s h e l l f i s h  d a m a g e .

O t h e r  s p e c i e s  u n d e r  s t u d y  i n c l u d e  D . a c u t a  P r o r o c e n t r u m  
mi ni m u m  G y r o d i n i u m  s p i r a l e  and G o n y a u l a x  t a m a r e n s i s .

A c o m p r e h e n s i v e  m o n i t o r i n g  p r o g r a m m e  i s u n d e r t a k e n  to p r o v i d e  
an e a r l y  w a r n i n g  system. S a m p l i n g  i n t e n s i t y  is i n c r e a s e d  
w h e n  a t o x i c  s p e c i e s  is d e t e c t e d .  B i o a s s a y s  are c o n d u c t e d  
and w h e n  p o s i t i v e  r e s u l t s  are o b t a i n e d ,  a d m i n i s t r a t i v e  s t e p s  
a re t a k e n  to ban h a r v e s t i n g  and m a r k e t i n g  of s h e l l f i s h .



4 o 3 D E N M A R K

B l o o m s  o f  Go au r e o  1 u m P r o  r o c en tr u  m m i n i m u m a n d  E u t  r e p t i el ]ji 
w e r e  r e c o r d e d ,  P S P  a n d  D S P  w e r e  n o t  d e t e c t e d .  O t h e r  s p e c i e s  
o f  e c o n o m i c  i m p o r t a n c e  i n c l u d e  D i n o p h y s i s  s p p . Pi s t e p h a n u s  
s p e c  u 1 um G o t a m a  re n s i s . ‘a n d P r ÿ m n e s 1 u rn p a r v u m <>

4 .4 C A N A D A

A s m a l l  b l o o m  o f  G o n y a u l a x  e x c a v a t a  o c c u  r e d  d u r i n g  t h e  
s u m m e r  m o n t h s  in t h e  B a y  of F u n d y 0 M o d e r a t e  l e v e l s  of 
p a r a l y t i c  s h e l l f i s h  t o x i n s  w e r e  d e t e c t e d  d u r i n g  t h i s  p e r i o d .  
M a r g i n a l  l e v e l s  o f  t h e  t o x i n s  p e r s i s t e d  in s o f t ~ s h e 11 c l a m s  
t h r o u g h o u t  t h e  n o n  b l o o m  p e r i o d o  G , t r 1 a c a n t h a r e d w a t e r  
w a s  r e p o r t e d  in t h e  B a y  o f  F u r i d y , b u t  w a s  n o t  a s s o c i a t e d  w i t h  
t o x i ci tyo

T h e  f i r s t  i n c i d e n c e  o f  a G , e x c a v a t a  -bloom a n d  s h e l l f i s h  
t o x i c i t y  o c c u r r e d  a l o n g  t h e  s o u t h  c o a s t  o f  N o v a  S c o t i a ,  
ï o X i c G o n y  a u j U x  b 1 o o rn s a n d s h e  11 f i s h t o x i c i t y i n Q u e b e c an d 
i n B r i t, i s fi C o l u m b i a  w e r e  c o n s i s t e n t  w i t h t h e  g e n e r a 1 p a 11  e l'n s 
in t h o s e  r e g i o n s *

T h e  in á i n t o x i c  d i n o f 1 a g e 11 a t e s p e c i e s  o f  c o n c e r n a r e  
G o n y a u l a x e x c a v a t a  G , t a m a  r e n s i s G tc a t e n e l 1 a G , a c a t e n e l l a  
a n d  G y r o d l n i  u m  a u r e o l u m  *

4* 5 I R E L A N D

A b l o o m  o f  G o n y a u l a x t a m a r e n s i s o c c u r r e d  d u r i n g  t h e  e a r l y  
s u m m e r  in a b a y  on t h e  s o u t h  c o a s  to L o w  l e v e l s  o f  P S P  
w e r e  d e t e c t e d  f o r  t h e  f i r s t  t i m e  in m u s s e l s  a n d  t h e  
fi s h e ry w a s  c l o s e d  f o r  o n e  mo n t  h , No D S P  o u t b r e a k s  
o c c u r r e d *  G y r o d i n i u m  a u r e o l u m  w a s  o b s e r v e d  a t  l e v e l s  
o f  up to 0 „ 5  x 1 0 ̂  c e l l s  L ”  ̂ in c o a s t a l  a n d  o f f s h o r e  
• w a t e r s ,

T h e r e  w a s  a m a j o r  k i l l  at  a s a l m o n  f a r m  on t h e  w e s t  c o a s t  
d u r i n g  a b l o o m  o f  01 i s t h o d i s c u s  1 u t e u s *
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A p h y t o p l a n k t o n  m o n i t o r i n g  p r o g r a m m e  was c o n d u c t e d  f r o m  
M a r c h  to O c t o b e r  on m a j o r  s h e l l f i s h  g r o w i n g  a r e a s  and at 
s a l m o n  f a r m  sites» The m a i n  s p e c i e s  of e c o n o m i c  i m p o r t a n c e  
are D i n o p h y s i s  a c u m i n a t a  D » a c u t a  (DSP) G o n y a u l a x  t a m a r e n s i s  
(PSP) and G y r o d i n i u m  a u r e o l u m  O l i s t h o d i s c u s  l u t e u s  and 
F l a g e l l a t e  "X" (fish k i l l s ) »

4 » 6 S W E D E N

B l o o m s  of H e t e r o c a p s a  t r i q u e t r a , C e r a t i u m  s p p . Pi n o p h y s  i s 
a c u t a  D » n o r v e g i c a , G o n y a u l a x  p o l y e d r a  and P r o r o c e n t r u m  
mi ni m u m  o c c u r r e d  in S w e d i s h  w a t e r s »  It was r e p o r t e d  that 
s e v e r a l  h u n d r e d  p e o p l e  s u f f e r e d  from DSP» The c a u s a t i v e  
s p e c i e s  is u n k n o w n ,  but D i n o p h y s i s  s p p » is s u s p e c t e d .
M u s s e l s  w ere f o u n d  to be t o x i c  t h r o u g h o u t  the y e a r .

O t h e r  s p e c i e s  of i n t e r e s t  to S w e d i s h  r e s e a r c h  w o r k e r s  
a re P r o r o c e n t r u m  m i c a n s  and G y r o d i n i u m  a u r e o l u m .

An i m p o r t a n t  p r o g r a m m e  of r e s e a r c h  into a l t e r n a t i v e  
m e t h o d s  of t oxin d e t e c t i o n  had c o m m e n c e d »  The m e t h o d s  
i n c l u d e  Gas c h r o m a t o g r p h y , H PLC, I s o t a c h o p h o r e s i s 
"in v i t r o "  cell t ests and i m m u n o l o g i c a l  t e c h n i q u e s .

4 » 7 N O R W A Y

B l o o m s  of G » a u r e o l u m  c a u s e d  fish d e a t h s  in S e p t e m b e r  - 
one f a r m  l o s i n g  3 0 % of its r a i n b o w  t r o u t  s tock. T o x i n  
( o k a d a i c  acid) was d e t e c t e d  in m u s s e l s  and a n u m b e r  of 
p e o p l e  s u f f e r e d  p o i s o n i n g »  The c a u s a t i v e  s p e c i e s  was 
s u s p e c t e d  to be D i n o p h y s i s  a c u t a .

It was s u g g e s t e d  t h a t  H i t r a  D i s e a s e  (Cold W a t e r  V i b r i o s i s )  
m i g h t  be a s s o c i a t e d  w i t h  the s p r i n g  b l o o m  of p h y t o p l a n k t o n .

R e s e a r c h  p r o g r a m m e s  at a n u m b e r  of I n s t i t u t i o n s  in N o r w a y  
w e r e  r e p o r t e d  i n v o l v i n g  i n t e r  alia n u t r i e n t  s t u d i e s ,  m o n i t o r i n g  
for t o x i c  d i n o f 1 a g e ! 1 a tes at f i s h  f a r m s  and m u s s e l  p l a n t s ,  
and t a x o n o m i c  r e v i s i o n  on s p e c i e s  w i t h i n  the. PSP p r o d u c i n g  
c o m p l e x »  The r e s u l t s  of o f f s h o r e  m o n i t o r i n g  f o r  t o x i c
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d i n o f 1 age 11 ates in the S k a g e r r a k  and al o n g  the N o r w e g i a n  
c o a s t  are a p p l i e d  to b l o o m  f o r e c a s t i n g »

The s p e c i e s  c o n s i s t e d  to be of e c o n o m i c  i m p o r t a n c e  are 
D i n o p h y s i s  a c u m i n a t a , D » ac u t a  D » n o r v e g i c a , Go n,y au 1 ax • 
P r o t o g o n y a u l  ax b e l o n g i n g  to the e x c a v a t a  /t-ama ren s i s 
c o m p l e x ,  aiso G y r o d i n i u m  a u r e o l u m  P r o r o c e n t r u m  m i n i m u m  
and D i s t e p h a n u s  s p e c u l u m  ( F l a g e l l a t e  "X"?).

4 » Ö P O R T U G A L

No P S P , DSP or fish m o r t a l i t i e s  a s s o c i a t e d  w i t h  algal 
b l o o m s  w e r e  r e c o r d e d »

The s p e c i e s  of e c o n o m i c  i m p o r t a n c e  are: D i n o p h y s i s  c o m p l e x ,
G o n y a u  lax t a m a r e n s i s  com pi ex , G.ymnodl ni um c a t e n a t u m  and 
G » g a 1 a th e a n u m P r o r o c e n t r u m  m i n i m u m  and G y r o d i n i u m  a u r e o l u m

4 » 9 THE N E T H E R L A N D S

No DSP or PSP o u t b r e a k s  w e r e  r e p o r t e d »  P r i o r i t y  is a s s i g n e d  
to D i n o p h y s i s  a c u m i n a t a  and P r o r o c e n t r u m  m i n i m u m.

4.10 U N I T E D  K I N G D O M

No DSP, PSP or fish m o r t a l i t i e s  a s s o c i a t e d  w i t h  algal b l o o m s  
w e r e  r e p o r t e d  d u r i n g  the y e a r .  The m a i n  s p e c i e s  of c o n c e r n  
in S c o t l a n d  are G y r o d i n i u m  a u r e o l u m  and F l a g e l l a t e  "X", 
D i n o p h y s i s  a c u t a , D » a c u m i n a t a , D .n o r v e g i c a  and G . t a m a r e n s i s .

4 » 11 C o n c l u s i o n s  D r a w n  from 1985 I n c i d e n t s

In the d i s c u s s i o n  w h i c h  f o l l o w e d  the W o r k i n g  G r o u p  e x p r e s s e d  
c o n c e r n  a b o u t  the p e r s i s t e n c e  of t o x i c i t y  in a n u m b e r  of 
c o u n t r i e s  and the i m p l i c a t i o n s  that such p e r s i s t e n c e  had for 
m o n i t o r i n g  and h a r v e s t i n g .

The s p e c i e s  b e l i e v e d  to be r e s p o n s i b l e  for DSP i n t o x i c a t i o n  
a p p e a r e d  to v a r y  f r o m  c o u n t r y  to c o u n t r y »  D .a c uta had been
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i m p l i c a t e d  in DSP in N o r w a y  and S p ain» D » a c u m i n a t a  was 
i m p l i c a t e d  in mus s e l  t o x i c i t y  in F r a n c e ,  H o l l a n d  and 
I r eland. The p o s i t i o n  in S w e d e n  was o b s c u r e .

The q u e s t i o n  of the r e l a t i o n s h i p  b e t w e e n  cell n u m b e r s  
and t o x i c i t y  was d i s c u s s e d .  In some i n s t a n c e s  l ow cell 
n u m b e r s  (200 - 1000 cells L~^) w e r e  r e p o r t e d  to c a u s e  t o x i c i t y  
and. in o t h e r  i n s t a n c e s  the r e l a t i o n s h i p  b e t w e e n  the n u m b e r s  

D i n o p h y s i s  and t o x i c i t y  is o b s c u r e .  T his m i g h t  be due 
to a n u m b e r  of f a c t o r s

- p a t c h y  d i s t r i b u t i o n  of p h y t o p l a n k t o n
- d e l a y s  or i n a d e q u a c i e s  in s a m p l i n g  s t r a t e g y
- v a r i a t i o n  in t o x i c i t y  w i t h i n  the s p e c i e s  and the p o s s i b i l i t i e s  

of t oxic and non t o x i c  s t r a i n s

It was c o n c l u d e d  t h a t  m o r e  d e t a i l e d  s t u d y  of p h y t o p l a n k t o n  
d i s t r i b u t i o n s  s h o u l d  be c o n d u c t e d .

C O L L E C T I O N  A ND E X C H A N G E  OF I N F O R M A T I O N

5 » 1 O t h e r  I n t e r n a t i o n a l  Bod i e s

5.1.1. In a d d i t i o n  to the p r e v i o u s l y  i d e n t i f i e d  n e e d  for 
N a t i o n a l  C o - O r d i n a t i n g  C e n t r e s  and the p r e p a r a t i o n  of a 
D i r e c t o r y  of N a t i o n a l  E x p e r t i s e  in the ICES area (see 3.2
- 3.4 above) - the W o r k i n g  G r o u p  t ook n o t e  of the a c t i v i t i e s  
of o t h e r  r e l a t e d  I n t e r n a t i o n a l  a c t i v i t i e s .

5.1.2. Dr. Vagn H a n s e n  r e p o r t e d  on a m e e t i n g  of the 
I n t e r g o v e r n m e n t a l  O c e a n o g r a p h i c  C o m m i s s i o n  (IOC) of U N E S C O  
held in P aris 6 - 1 2  M a r c h  1986. A p r o p o s a l  f or an i n t e r n a t i o n a l  
m e c h a n i s m  to c o - o r d i n a t e  the p r e p a r a t i o n  and d i s t r i b u t i o n
of s t a n d a r d  r e f e r e n c e  m a t e r i a l s  for use in m a r i n e  p o l l u t i o n  
r e s e a r c h  and m o n i t o r i n g  in m a r i n e  c h e m i s t r y  had been 
c o n s i d e r e d .  A g r o u p  of E x p e r t s  on S t a n d a r d  R e f e r e n c e  
M a t e r i a l s  for M a r i n e  P o l l u t i o n  and C h e m i s t r y  had been 
c r e a t e d  w i t h  c o m p r e h e n s i v e  t erms of r e f e r e n c e  to p r o v i d e
i n t e r  alia a d v i c e  on the ne e d s  for and a v a i l a b i l i t y  of 
s t a n d a r d  r e f e r e n c e  m a t e r i a l s  and to c o - o r d i n a t e  e f f o r t s  to
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d e v e l o p  and di stri bute such m a t e r i a l s .

5.1.3. Dr. Vagn H a n s e n  also r e p o r t e d  on the I O C / U N E S C O  
W o r k s h o p  on R e g i o n a l  C o - o p e r a t i o n  in M a r i n e  S c i e n c e
in the C entral Indian O cean and A d j a c e n t  S h e l f  Seas 
and Gulfs. At p r e s e n t  PSP, DSP and C i g u a t e r a  fish 
p o i s o n i n g  are v i r t u a l l y  u n k n o w n  in the Central 
I n d i a n  O c ean. H o w e v e r  PSP is s p r e a d i n g  t h r o u g h  the 
E a s t  Indies and P r o t o g o n y a u 1 ax has c a u s e d  r e c e n t  
f a t a l i t i e s  in T h a i l a n d .  The IOC has e s t a b l i s h e d  a 
S t u d y  G r o u p  to d e v e l o p  t a x o n o m i c  e x p e r t i s e  and to i n f o r m  
p u b l i c  h e a l t h  a u t h o r i t i e s  in the r egion.

5.1.4. Dr. P a l l e  Krogh b r i e f e d  the W o r k i n g  G r o u p  on 
the a c t i v i t i e s  of the W o r l d  H e a l t h  O r g a n i s a t i o n  (WHO), 
the I n t e r n a t i o n a l  U n i o n  of Pure A p p l i e d  C h e m i s t r y  
(IUPAC) and the EEC in c o n n e c t i o n  w i t h  the i d e n t i f i c a t i o n  
and a s s a y  of algal t o x i n s  w h i c h  are a t h r e a t  to hu m a n  
hea l t h .

5 . 1 . 5 . -  R e p o r t i n g  of B l o o m  e v e n t s : In o r d e r  to
h a r m o n i s e  d a t a  r e p o r t i n g  for the a r c h i v e ,  Dr. T e t t  
p r e p a r e d  a d r a f t  r e p o r t  on b l o o m  s a m p l i n g  w h i c h  was 
a d o p t e d  by the W o r k i n g  Group. (A n n e x  II). It was a g r e e d  
t h a t  .excerpts of the W o r k i n q  G r o u p s  c o m m o n
s a m p l i n g  p r o t o c o l  s h o u l d  be d i s s e m i n a t e d  to a u t h o r i t i e s  
and i n d i v i d u a l s  i n v o l v e d  in the c o l l e c t i o n  of s a m p l i n g  
d u r i n g  b l o o m s .

5 0 2 P R EP iCTAB IL Il'Y OF B L O O M  E V E N T S

5.2.1. A r i s i n g  f r o m  the p r e v i o u s  m e e t i n g .  Dr. T e t t  was 
to h a v e  p r e p a r e d  a d r a f t  r e p o r t  on p r e d i c t i n g  b l o o m  e v e n t s ,  
but s u b m i t t e d  t hat t h e r e  was i n s u f f i c i e n t  data for 
s t a t i s t i c a l  a n a l y s e s  of any p r e d i c t i v e  m o d e l s .  He 
r e c o m m e n d e d  t h a t  t h e r e  was a n eed to c o l l e c t  g o o d  time 
s e r i e s  of data f rom s e l e c t e d  s i t e s  w h e r e  t h e r e  is k nown  
to be a g o o d  c h a n c e  of b l o o m s  (see l e t t e r  A n n e x  II).
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The C h a i r m a n  will seek a d v i c e  f r o m  the H y d r o g r a p h y  
C o m m i t t e e  and the ICES S t a t i s t i c i a n  ori a long t erm 
s a m p ! i ng p r o g r a m m e  »

5.2.2. The s e l e c t i o n  of sites for r e s e a r c h  and p r i o r i t i e s  
for c o l l a b o r a t i v e  r e s e a r c h  will be d i s c u s s e d  at the n e x t  
m e e t i n g .

5.2.3. The W.G. d i s t i n g u i s h e d  b e t w e e n  m o n i t o r i n g  for 
d e t e c t i n g  b l o o m  e v e n t s  and the n eed for r e s e a r c h  to 
d e v e l o p  m o d e l s  for p r e d i c t i n g  b l o o m  e v e n t s .

5.2.4. The W o r k i n g  G r o u p  a lso d i s t i n g u i s h e d  b e t w e e n  
small s c a l e  p h y s i c a l  p r o c e s s e s .  Small s c a l e  p h y s i c a l  
p r o c e s s e s  w e r e  d e f i n e d  as b e i n g  in the o r d e r  of
100 sq. km. and l a r g e  s c a l e  p r o c e s s e s  in the o r d e r  of 
1000 sq. km.

It was a g r e e d  t h a t  small s c a l e  p h y s i c a l  p r o c e s s e s  (such 
as the c o n c e n t r a t i o n  of a b l o o m  by w ind) have a local 
e f f e c t  on a b l o o m  event. L a r g e  s c a l e  p h y s i c a l  p r o c e s s e s  
(such as t r a n s p o r t  m e c h a n i s m s )  w h i c h  c o u l d  t r a n s p o r t  a b l o o m  
f r o m  o f f s h o r e  r e g i o n s  of b l o o m  d e v e l o p m e n t  such as f r o n t s  
to m a r i c u l t u r e ,  s h e l l f i s h  g r o w i n g  a reas c o u l d  r e s u l t " i n  the 
w i d e s p r e a d  o c c u r r e n c e  of a bloom.

It was a g r e e d  t h a t  the d e v e l o p m e n t  of m o d e l s  w h i c h  p r e d i c t
the s h o r t  t e r m . o c c u r r e n c e  of b l o o m  e v e n t s ,  in t ime and
sp a c e ,  s h o u l d  be g i v e n  p r i o r i t y .  In this r e s p e c t  it was
n o t e d  that in some m e m b e r  s t a t e s  s t u d i e s  of small s c a l e .
p r o c e s s e s  r e l a t i n g  to b l o o m  e v e n t s  w e r e  u n d e r  way, and it
is h o p e d  t h a t  this will lead to e m p i r i c a l  m o d e l s  to
p r e d i c t  b l o o m  e v e n t s .  H o w e v e r ,  the W o r k i n g  G r o u p  i d e n t i f i e d
a need for f u n d a m e n t a l  r e s e a r c h  into l a r g e  sc a l e
i n t e r a c t i o n s  b e t w e e n  i n s h o r e  and o f f s h o r e  p h y s i c a l  p r o c e s s e s  and
for this to be r e l a t e d  to b l o o m  e v e n t s .
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The W o r k i n g  G r o u p  a g r e e d  t h a t  c o m p r e h e n s i v e  a r c h i v i n g  
of blooni e v e n t s  w o u l d  lead to a b e t t e r  u n d e r s t a n d i n g  of 
long t erm t r e n d s  in the o c c u r r e n c e  of e x c e p t i o n a l  
blo o m s .

5.2.5. S a m p l i n g  S t r a t e g y : The W o r k i n g  G r o u p  d i s t i n g u i s h e d
two s e p a r a t e  s a m p l i n g  s t r a t e g i e s :  ( i ) m o n i t o r i n g  f or
d e t e c t i o n  of t o x i c  s p e c i e s  and (ii) R e p o r t i n g  of b l o o m  
e v e n t s  (as d e s c r i b e d  in A n n e x  II).

It was a g r e e d  that m o n i t o r i n g  for d e t e c t i o n  of t o x i c  
p h y t o p l a n k t o n  m a y  r e d u c e  the t ime r e q u i r e d  f or the 
e x t e n s i v e  use of b i o - a s s a y s ,  and p r o v i d e  a useful 
w a r n i n g  of a b l o o m  e v e n t  so that c o u n t e r  m e a s u r e s  can 
be i m p l e m e n t e d .  The f e a s a b i l i t y  of d i r e c t  t e s t i n g  of 
p h y t o p l a n k t o n  for t o x i c i t y  was d i s c u s s e d  and Dr. K rogh  
a g r e e d  to p r o d u c e  a d r a f t  r e p o r t  on this p o s s i b i l i t y  
f o r  the n e x t  m e e t i n g .

It was a g r e e d  that i n a d e q u a c i e s  in s a m p l i n g  s t r a t e g y  
c o u l d  lead to c o n f u s i o n  in d e t e r m i n i n g  the c a u s a t i v e  
s p e c i e s  and the cell d e n s i t i e s  r e q u i r e d  for t o x i c i t y  
a n d / o r  m o r t a l i t i e s .  The WG d i s c u s s e d  s a m p l i n g  t e c h n i q u e s  
and a g r e e d  that d e p t h  i n t e g r a t e d  s a m p l e s  w o u l d  help to 
o v e r c o m e  some of t h e s e  p r o b l e m s .  It was r e c o m m e n d e d  
t h a t  w h e r e  p o s s i b l e  the s a m p l i n g  a p p a r a t u s  d e s c r i b e d  by 
Odd Lindahl (A n n e x  III) s h o u l d  be t e s t e d  w i t h  a v i e w  to 
a s s e s s i n g  and s t a n d a r d i z i n g  s a m p l e  c o l l e c t i o n .  The 
use of this m e t h o d  will be d i s c u s s e d  at the next 
m e e t i n g .

It was not p o s s i b l e  to p r e p a r e  a g e n e r a l  s a m p l i n g  
s t r a t e g y .  It was r e c o g n i s e d  that f a m i l i a r i t y  w i t h  an 
a rea is r e q u i r e d  to set up a g ood m o n i t o r i n g  p r o g r a m m e  
si n c e  the f r e q u e n c y  of s a m p l i n q  and the s i t e i n g  of 
s a m p l i n g  s t a t i o n s  will be d e t e r m i n e d  by local c o n d i t i o n s .
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5 o 3 P R O P O S A L S  FOR R E S E A R C H  AND A D V I C E  ON M A N A G E M E N T  T E C H N I Q U E S

5„3.1„ C o n s c i o u s  of the r e q u e s t  by ICES to c o m m e n c e  
p r e p a r a t i o n  of a C o - o p e r a t i v e  R e s e a r c h  R e p o r t  on 
" M a n a g e m e n t  of E f f e c t s  of E x c e p t i o n a l  B l o o m s  on 
M a r i n e  F i n f i s h  and S h e l l f i s h  F i s h e r i e s "  (CoRes. 1 9 8 5 / 2 : 3 3 ) ,  
m e m b e r s  r e v i e w e d  the p o s i t i o n  and c o n c l u d e d  t hat t h e r e  had 
been no s i g n i f i c a n t  a d v a n c e s  s i n c e  the f i r s t  m e e t i n g .
W h i l e  the o p t i o n s  p r e s e n t e d  in s e c t i o n  5 03 of the 1985 
r e p o r t  are still t h o s e  c o n s i d e r e d  l i k e l y  to y i e l d  r e s u l t s  
f or fin f i s h ,  the a b s e n c e  of any m a j o r  b l o o m  e v e n t s  a s s o c i a t e d  
w i t h  fish kills p r e c l u d e d  o n - s i t e  t r i a l s  in 1985.

In d i s c u s s i o n s  the p o t e n t i a l  use of d e e p e r  ca g e s ,  d e e p  w a t e r  
and m o r e  e x p o s e d  s ites and f l o a t i n g  ta n k s  w e r e  p r e s e n t e d  as 
a d d i t i o n a l  o p t i o n s 0

5.3o2. In the c a s e  of raft c u l t u r e  of m u s s e l s  it was 
r e p o r t e d  that r e s e a r c h  was c o m m e n c i n g  in N o r w a y  w i t h  the aim 
of a s s e s s i n g  the s t r a t e g y  of a v o i d i n g  b l o o m s  by l o w e r i n g  
m u s s e l s  to g r e a t e r  d e p t h s  d u r i n g  a b l o o m  event. P r o g r e s s  
on this w ork will be p r e s e n t e d  to the next m e e t i n g .

5 „ 3 . 3 0 It a p p e a r s  t h a t  in m a n y  c o u n t r i e s  low a c c o r d  is g iven 
to r e s e a r c h  in this area» T his m a y  be due to the low 
f r e q u e n c y  of b l o o m  e v e n t s  in areas u n d e r  c u l t u r e  in 
the case of fin f i s h  and the p e r c e i v e d  c o s t  of m a n a g e m e n t  
t e c h n i q u e s  proposed,, Us i n g  c ase s t u d i e s  it is h o p e d  
t h a t  the W . G 0 m i g h t  a t t e m p t  to a s s e s s  the e c o n o m i c s  
of m a n a g e m e n t  t e c h n i q u e s  0 In the s h o r t  t e r m  and in 
the a b s e n c e  of e x p e r i m e n t a l  data the W o r k i n g  G r o u p  
c a n n o t  fulfil this t e r m  of r e f e r e n c e »

5 0 4 A D V I C E  ON P R I N C I P L E S  OF SITE S E L E C T I O N

5 o 4 o l 0 It was a g r e e d  that it was not p o s s i b l e  to 
d e v e l o p  g u i d e l i n e s  for s i t e  s e l e c t i o n  w h i c h  w o u l d  
be g e n e r a l l y  a p p l i c a b l e  to all m e m b e r  s t a t e s »  H o w e v e r ,  
to a s s i s t  m e m b e r  s t a t e s ,  w h i c h  have d e v e l o p i n g  fin 
fish i n d u s t r i e s ,  in site s e l e c t i o n  it w a s  a g r e e d  t h a t
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Dr. Goweri w o u l d  c o m p i l e  a r e p o r t  on c r i t e r i a  p r e s e n t l y  
used for site s e l e c t i o n  to be d i s c u s s e d  at the n ext 
m e e t i n g »

5 . 4 »2 » It was n o t e d  that w a s t e  f r o m  fish and s h e l l f i s h  
f a r m s  m i g h t  b r i n g  a b o u t  c h a n g e s  in w a t e r  q u a l i t y  w h i c h  
c o u l d  i n f l u e n c e  ph.y topi an kton g r o w t h  and s p e c i e s  c o m p o s i t i o n .  
It was r e p o r t e d  t h a t  w o r k  on t hese e f f e c t s  is c o m m e n c i n g  in 
some member- s t a t e s ,  and the C h a i r m a n  will s eek a d v i c e  
f r o m  the ad hoc S t u d y  G r o u p  on the E n v i r o n m e n t a l  
I m p a c t s  of M a r i c u l t u r e »

50 5 A L T E R N A T I V E  T O X I C I T Y  T E S T I N G  P R O C E D U R E S

5»5»1» The W o r k i n g  G r o u p  was a w a r e  of the a n t i p a t h y  in 
some c o u n t r i e s  r e l a t i n g  to the use of live a n i m a l s  for 
b i o - a s s a y  of t o x i n s  and d i s c u s s e d  the use of a l t e r n a t i v e  
m e t h o d s »  It was n o t e d  that sev e r a l  cheriiical m e t h o d s  of 
a n a l y s i s  for PSP have been d e v e l o p e d  d u r i n g  the last 
d e c a d e ,  with v a r i o u s  d e g r e e s  of c o m p a r a b i l i t y  w i t h  the 
m o u s e  ass a y »  R e c e n t l y  a H P L C  m e t h o d  of a n a l y s i s  ( S u l l i v a n s  
p r o c e d u r e )  has been d e s c r i b e d ,  w i t h  p r o m i s i n g  r e s u l t s  
in terms of s e n s i t i v i t y  and d e t e c t i o n  of the i n d i v i d u a l  
PSP c o m p o n e n t s »  A c o l l a b o r a t i v e  s t u d y  of this m e t h o d  
is being u n d e r t a k e n  by A O A C  in the USA, a s t u d y  t h a t  m i g h t  
be j o i n e d  by the I UPAC W o r k i n g  G r o u p  on a q u a t i c  b i o t i x i n s .
If the r e s u l t s  of this s t u d y  are a c c e p t a b l e  this m e t h o d  
m a y  well s u b s t i t u t e  for the m o u s e  a s s a y  as an o f f i c i a l  
m e t h o d  for PSP in m a n y  c o u n t r i e s .

5»5»2» The W o r k i n g  G r o u p  w e r e  i n f o r m e d  t h a t  w o r k  has 
c o m m e n c e d  in S w e d e n ,  the N e t h e r l a n d s ,  S p a i n  and F r a n c e  
on a l t e r n a t i v e  m e t h o d s  for DSP d e t e c t i o n .  The m e t h o d s  
u n d e r  t e s t  i n c l u d e  Gas C h r o m a  t o g r a p h y ,H P L C , I s o t a c h o p h o r e s i s 
"in v i t r o "  cell t e s t s  and i m m u n o l o g i c a l  t e c h n i q u e s .
H o w e v e r  t h e r e  is at p r e s e n t  no s u b s t i t u t e  for b i o a s s a y s .
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It was a g r e e d  that there s h o u l d  be s t a n d a r d i s a t i o n  of 
b i o a s s a y  m e t h o d s  for DSP» It was d e c i d e d  as a f i r s t  
step t h a t  Dr» H a g e l t o r n  w o u l d  d r a f t  a r e p o r t  on the 
b i o - a s s a y  m e t h o d s  u sed by m e m b e r  s t a t e s »  The aim b eing 
to p r o v i d e  the b asis for i n t e r c a 1 i b r a t i o n  of m e t h o d s  
and a m a n u a l  of s t a n d a r d  m e t h o d s »

5 » 6 B A S I C  U N D E R S T A N D I N G  OF T O X I C  A L G A E  A N D  THE A C T I O N  OF T O X I N S

5»6»1» A r i s i n g  f r o m  the 1985 r e p o r t  the W o r k i n g  G r o u p  
a f f i r m e d  its v i e w  that p r i o r i t y  s h o u l d  be g i v e n
- to the c u l t u r e  of t oxic a lgae
- s t u d i e s  on the m o d e  of a c t i o n  of t o x i n s
- s t u d i e s  on t oxin p r o d u c t i o n  i n c l u d i n g  the c h e m i s t r y ,  

the t o x i c o l o g y  and a n a l y s i s  of t o xins»

In a d d i t i o n  it was s u g g e s t e d  that the D i r e c t o r y  of 
E x p e r t s  s h o u l d  i n c l u d e  d e t a i l s  of I n s t i t u t e s  w i t h  
f a c i l i t i e s  for c u l t u r i n g  and m a i n t a i n i n g  algal c u l t u r e s .  
The d e v e l o p m e n t  of r e f e r e n c e  s t r a i n s  is v i t a l l y  i m p o r t a n t  
for c o m p a r a t i v e  s t u d i e s »

5.6»2» To f u r t h e r  an u n d e r s t a n d i n g  of the e f f e c t s  of 
e x c e p t i o n a l  b l o o m s  on f a r m e d  o r g a n i s m s  and to a s s i s t  
in the d e v e l o p m e n t  of m a n a g e m e n t  t e c h n i q u e s  to p r e v e n t  
l o s s e s  it was c o n s i d e r e d  t h a t  m o r e  d e t a i l e d  
r e p o r t i n g  of e v e n t s  was n e c e s s a r y »  As a f i r s t  step it 
was a g r e e d  that the C h a i r m a n  s h o u l d  s eek and c o m p i l e  
case s t u d i e s  (from 1985 to the p r e s e n t )  of bl o o m s  and 
a s s o c i a t e d  l o s s e s  w h i c h  will be d i s c u s s e d  at the n e x t  • 
m e e t i n g »

5»6o3. The W o r k i n g  G r o u p  r e c o m m e n d e d  that w h e r e  p o s s i b l e  
w o r k  on e f f e c t s  of e x c e p t i o n a l  algal b l o o m s  on m a r i n e  
o r g a n i s m s  s h o u l d  be e n c o u r a g e d .  In the e v e n t  of a 
t o x i c  b l o o m  and d e t e c t i o n  of t o x i c i t y  in s h e l l f i s h  or 
m o r t a l i t i e s  of f a r m e d  f i sh* s a m p ! e s  of o t h e r  m a r i n e  
o r g a n i s m s  in the v i c i n i t y  of the b l o o m  s h o u l d  be 
p r e s e r v e d  for h i s t o p a t h o l o q i cal a n a l y s é s »
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5 06o4o R e c o g n i s i n g  the i m p o r t a n c e  of l a b o r a t o r y  
e x p e r i m e n t s  in a s s e s s i n g  the m o d e  of a c t i o n  of algal 
t o x i n s  the f o l l o w i n g  areas of r e s e a r c h  s h o u l d  be 
e n c o u r a g e d  and e x p a n d e d  w h e r e  p o s s i b l e

- a s s e s s m e n t  of the b e h a v i o u r a l  r e s p o n s e  of f i s h  e x p o s e d  
to G » a u r e o l u m  and d e f i n i t i o n  of lethal t h r e s h o l d  of
ereU1 c o u n t s  ( D e n m a r k )

- s t u d i e s  on the t o x i c  e f f e c t s  of G .a u r e o l u m  on f i s h  
( S c o t ! a n d  )

- G r o w t h  e x p e r i m e n t s  in v a r i o u s  l i g h t  and t e m p e r a t u r e  
r e g i m e s

- E c o l o g i c a l  s t u d i e s  of d i n o f l a g e ! 1 ates in l a r g e  p l a s t i c  
bags

- B i o a s s a y s  u s i n g  to x i c  d i n o f l a g e ! 1 ates on v a r i o u s  f i s h  
in l a b o r a t o r y  (Norway)

- L a b o r a t o r y  s t u d i e s  on the e f f e c t s  of G .a u r e o l u m  on 
s h e ! 1 fi sh l a r v a e  and s oat' (France)

5 o 6 . 5 0 R e g a r d i n a  the t o x i c i t v  of G o n y a u l a x  t a m a r e n s i s  
the f o l l o w i n g  r e s e a r c h  p r o j e c t s  in p r o g r e s s  in D e n m a r k  
w e r e  noted:

(a) M e a s u r e m e n t s  of t o x i c i t y  i n c l u d i n g  t o x i n  p r o f i l e
of v a r i o u s  c l o n e s  of G » t a m a r e n s  i s s. i s o l a t e d  f r o m  the 
Faroe islands in c o n n e c t i o n  w i t h  the PSP o u t b r e a k  in 
1 984 as well as the type s t r a i n  of G 0 taina r en s i s 
i s o l a t e d  at P l y m o u t h  and d e c l a r e d  to be n o n - t o x i c .

(b ) E x p é r i m e n t a l  r e p r o d u c t i o n  of l e s i o n s  in f i s h  (gili 
l e s i o n s  in p a r t i c u l a r )  i n d u c e d  by e x p o s u r e  to 
c u l t u r e s  of G 0t a m a r e n s i s  as a f u r t h e r  s t e p  in
the e l u c i d a t i o n  of the f i s h  m o r t a l i t i e s  a s s o c i a t e d  
w i t h  the Go t a m a ren si s b l o o m  in the F a r o e  I s l a n d s  
in 1984o
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6 „ O T H E R  M A T T E R S

6 o 1 C yst m a p p i n g

Dro W h i t e  d r e w  a t t e n t i o n  to the w o r k  on cyst m a p p i n g  in 
C a n a d a  and the USA and h y p o t h e s i s e d  that o n l y  t h o s e  
cy s t s  in the u p p e r  la y e r s  of the s e d i m e n t  s u r f a c e  
n o r m a l l y  get an o p p o r t u n i t y  to g e r m i n a t e  .and seed on 
a r e g u l a r  b asis» H o w e v e r  s p o r a d i c  s e e d i n g  m ay also 
o c c u r  if m a j o r  s t o r m s  e x p o s e  and r e l e a s e  cysts from 
the l o w e r  lay e r s »  The s t u d y  and q u a n t i f i c a t i o n  of c ysts 
is c o m p l e x »  It is not c l e a r  w h a t  role a d v e c t e d  c vsts 
o l a v  in b l o o m  d e v e l o  o ment» F u r t h e r  s t u d v  is r e q u i r e d  on 
p o s s i b l e  lonq t erm c h a n a e s  in c yst c o n c e n t r a t i o n s  and 
it is also n e c e s s a r y  to e s t a b l i s h  the i m p o r t a n c e  of cvst 
r e s e r v o i r s  for the p o s s i b l e  c o l o n i s a t i o n  by d in o f l a g e ! 1 ates 
of n e i g h b o u r i n g  a reas u n d e r  f a v o u r a b l e  h y d r o g r a p h i c  and 
climatic conditions»

6»2 Dr» H a g e l t o r n  a d v i s e d  the W o r k i n q  G r o u p  on the 
S w e d i s h  R e g u l a t i o n s  for i m p o r t s  of s h e l l f i s h  f r o m  o t h e r  
c o u n t r i e s  w ith r e s p e c t  to DSP» He also r e p o r t e d  on c h r o n i c  
e f f e c t s  of DSP on h u m a n s .

7 0 A C T I O N L I S T  FOR M E M B E R S  - OF THE W O R K I N G  G R O U P

It was a q r e e d  t h a t  the f o l l o w i n g  tasks be u n d e r t a k e n  by 
m e m b e r s  of the W o r k i n g  G r o u p : -

1) The C h a i r m a n  will w r i t e  to i n d i v i d u a l  s c i e n t i f i c  
e x p e r t s  w i t h  a v i e w  to c o m p i l i n g  a d r a f t  D i r e c t o r y  
of e x p e r t s  and seek the i n c l u s i o n  of d e t a i l s  of cell 
c u l t u r e  f a c i l i t i e s  and r e t e n t i o n  of r e f e r e n c e  s t r a i n s
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2) The C h a i r m a n  will w r i t e  to the Gen e r a l  S e c r e t a r y  of 
ICES concerning- the n o m i n a t i o n  of N a t i o n a l  C o - o r d i n a t i n g  
c e n t r e s  o

3) N a t i o n a l  r e p o r t s  on b l o o m  e v e n t s  to be s e n t  to the 
C h a i r m a n  for d i s s e m i n a t i o n  to m e m b e r s  of the W o r k i n g  
G r o u p  f or d i s c u s s i o n  at the next m e e t i n g .

4) D r 0 H a g e l t o r n  to d r a f t  a r e p o r t  on b i o - a s s a y  m e t h o d s  
for PSP to be c i r c u l a t e d  in a d v a n c e  of the n e x t  
m e e t i n g  of the W o r k i n g  Group,

5) R e s u l t s  on the use of Odd L i n d a h l s  s a m p l i n g  m e t h o d  
to be d i s c u s s e d  at the n e x t  meeting,,

6) Eo Dahl to r e p o r t  on w o r k  a i m e d  at a s s e s s i n g  a t t e m p t s  
to a v o i d  t o x i c  b l o o m s  by l o w e r i n g  m u s s e l s  to a g r e a t e r  
deptho

7) The C h a i r m a n  will c o n s u l t  the P a t h o l o g y  w o r k i n g  
g r o u p  and the B i o l o g i c a l  E f f e c t s  w o r k i n g  g r o u p  to 
o b t a i n  i n f o r m a t i o n  on w ays of p r e s e r v i n g  m a t e r i a l  
for h i s t o p a t h o l o g i cal a n a l y s e s .

8) The C h a i r m a n  will seek and c o m p i l e  c a s e  s t u d i e s  
o f  b l o o m  e v e n t s  w i t h  the aim of e x t e n d i n g  an 
u n d e r s t a n d i n g  of the e f f e c t s  of b l o o m  o r g a n i s m s  
on f a r m e d  o r g a n i s m s

9) Dr„ G o w e n  will d r a f t  a r e p o r t  on the c r i t e r i a  
p r e s e n t l y  u sed f o r  site s e l e c t i o n  of fin fish f a r m s  
for the a v o i d a n c e  of t o x i c  b l o o m s 0

10) Dr„ K rogh to d r a f t  a r e p o r t  on t e s t i n g  p h y t o p l a n k t o n
for t o x i c i t y ,  to be c i r c u l a t e d  p r i o r  to the next 
m e e t i n g „
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11) The C h a i r m a n  to seek i n f o r m a t i o n  f r o m  the A d - h o c  
S t u d y  G r o u p  on the E n v i r o n m e n t a l  I m p a c t s  of 
M a r i c u l t u r e  c o n c e r n i n g  the e f f e c t s  of f ish f a r m  
and S h e l l f i s h  w a s t e  on p h y t o p l a n k t o n 0

12) All m e m b e r s  of the W o r k i n g  G r o u p  are to p r e p a r e  
r e p o r t s  on n a t i o n a l  m o n i t o r i n g  p r o g r a m m e s  w h e r e  
t h e y  e x i s t  to be c i r c u l a t e d  in a d v a n c e  and 
d i s c u s s e d  at the n ext m e e t i n g .

R E C O M M E N D A T I O N S

lo N o t i n g  w i t h  c o n c e r n  the i n c r e a s i n g  p e r s i s t e n c e  of
DSP t o x i c i t y  in some c o u n t r i e s  and the s e r i o u s  i m p a c t  
of this p h e n o m e n o n  on m a r i c u l t u r e  o p e r a t i o n s  the 
W o r k i n g  G r o u p  r e c o m m e n d s  t h a t  p r i o r i t y  be g i v e n  to 
w o r k  in the f o l l o w i n g  areas:

- the i d e n t i f i c a t i o n  of c a u s a t i v e  s p e c i e s
- the d e t e r m i n a t i o n  of m i n i m u m  cell n u m b e r s  w h i c h  

i n d u c e  t o x i c i t y
- the p r e c i s e  t o x i c o i o g i cal e f f e c t s
- the p o s s i b l e  long term e f f e c t s  on c o n s u m e r s
- the need to i n t e r c a l i bra te b i o a s s a y  and c h e m i c a l  

a n a l y t i c a l  t e c h n i q u e s  to e n s u r e  c o m p a r a b i l i t y
of r e s u l t s

2o To m a x i m i s e  o ur u n d e r s t a n d i n g  of the t o x i c  e f f e c t s  of 
Pi n o p h y s  i s s p e c i e s  the W o r k i n g  g r o u p  r e c o m m e n d s  s u p p o r t  
for o p p o r t u n i s t i c  r e s e a r c h  when b l o o m  of th e s e  s p e c i e s  
o c c u r .

3. N o t i n g  also that p e r s i s t e n t  PSP t o x i c i t y  has b een
r e p o r t e d  w h e n  no bl o o m s  are p r e s e n t  the W o r k i n g  G r o u p  
r e c o m m e n d s  t h a t  c a u s e s  of p e r s i s t e n c e  be i n v e s t i g a t e d .

4. R e c o g n i s i n g  the i m p o r t a n c e  of l a b o r a t o r y  e x p e r i m e n t s
in d e t e r m i n i n g  the m o d e  of a c t i o n  of  algal t o x i n s  
s t r o n g l y  r e c o m m e n d s  c o n t i n u i n g  s u p p o r t  of the.
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research projects related to this topic in the National 
Programmes in progress in Denmark, Sweden, Norway and 
France.

5. Noting that at the .1985 meeting the Working Group
recognised and encouraged the theoretical and experimental 
investigations of the relationship between phytoplankton 
ecology and chemical and physical features of the marine 
environment, it now recommends that multidisciplinary 
programmes of research be instituted by member countries in 
economically relevant areas into processes leading to the 
development and transport of blooms of toxic species.
In this context the Working Group identified both the need 
for studies on biological, physical and chemical 
interactions influencing toxic bloom development at shelf 
sea fronts and other off-shore areas; also the need for 
identification of physical processes leading to the 
transport of blooms between frontal areas and coastal 
mariculture sites and the relationship between oceanic and 
coastal phenomena. The Working Group recognises the need 
for liaison with other ICES committees in this area, 
specifically the Biological Oceanography Committee and 
Hydrography Committee.

6. The Working Group recommends that it should meet for 3
days, 2-4 February 1987, at Hirtshals, Denmark to continue 
its work in accordance with the terms of reference.

- 1 -
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ICES W o r k i n g  G r o u p  on E x c e p t i o n a l  Algal B l o o m s
H e r e w i t h  a d e t a i l e d  d r a f t  p roposal on b l o o m  s a m p l i n g .  I h a v e  s e n t  a c o p y  to Ken J o n e s  so t h a t  he will be able to s p e a k  to it if you wish. If the d r a f t  p r o v e s  g e n e r a l l y  a c c e p t a b l e  I am w i l l i n g  to p r e p a r e  a r e v i s e d  v e r s i o n .  W h a t  t hen?
One p o i n t  not m e n t i o n e d  in the d r a f t  or its a p p e n d e d  n o t e s  is t h a t  I have been in t o u c h  w i t h  Dr„ M e i r i o n  J o n e s  of the UK M I A Sd a t a b a s e  at B i d s t o n .  He s e rves on an ICES d a t a - p r o c e s s i n g  g r o u p  andwill be able to c o m m e n t  on the d e p o s i t i o n  of  b l o o m  d a t a  w i t h  the ICES H y d r o g r a p h i c  S e r v i c e  as well as w i t h  M IAS in the UK.I have t h e r e f o r e  s e n t  him a copy of the draft.
H a v i n g  t h o u g h t  m o r e  a b o u t  the t o p i c  of n u m e r i c a l  m o d e l l i n g  I f o u n d  I d o n ' t  y e t  h ave e n o u g h  to say on its a p p l i c a t i o n  to s h o r t - t e r m  b l o o m  p r e d i c t i o n  to j u s t i f y  w r i t i n g  a p a p e r ,  so beg p e r m i s s i o n  to p o s t p o n e  the t a s k  for a_y e a r .  As we d i s c u s s e d  on the t e l e p h o n e ,  it looks as if the s e a r c h  for e m p i r i c a l  m o d e l s  for m o r e  g e n e r a l  bl o o m  p r e d i c t i o n  is h a m p e r e d  in r e s p e c t  of E u r o p e a n  w a t e r s  by a a s h o r t a g e  of g o o d  time s eries for s t a t i s t i c a l  a n a l y s i s .  In a d d i t i o n  to i m p r o v e d  r e p o r t i n g  of b l o o m s  in A n n a l e s  B i o l o g i q u e sit seems to me d e s i r a b l e  to p r e s s  for the e s t a b l i s h m e n t  orc o n t i n u a t i o n  of l o n g - t e r m  p r o g r a m m e s  of r e g u l a r  (i.e. at least w e e k l y )  s a m p l i n g  of p h y t o p l a n k t o n  and p h y s i c a l  and c h e m i c a l  c o n d i t i o n s  at a few w e l l - c h o s e n  E u r o p e a n  sites w h e r e  t h e r e  is k nown to be a g o o d  c h a n c e  of blooms. S uch t i m e - s e r i e s  w o u l d  a l s o  h elp us d e f i n e  ' e x c e p t i o n a l  blooms' q u a n t i t a t i v e l y ,  and w o u l d  p r o v i d e  data f r o m  p e r i o d s  p r e c e e d i n g  b l o o m s  w h i c h  c o u l d  be u s e d  to v a l i d a t e  s h o r t - t e r m  t h e o r e t i c a l  m o d e l s .
H o p e  the m e e t i n g  goes w e l l ,

B e s t  w i s h e s

P AUL T E T T
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BLOOM SAMPLING : PROPOSALS FOR A COMMON APPROACH

1« The ICES Working Group on Exceptional Algal Blooms discussed, at 
its 1985 meeting (a), the need -for a standard procedure -for sampling 
exceptional blooms and tor reporting them to Annales Biologiques.
This paper contains draft proposals for such a procedure.
2. The report of the 1984 ICES Special Meeting on Exceptional Marine 
Blooms defines (b) such blooms as those ’noticeable, particularly to 
the general public* directly or indirectly through their effects such 
as visible discolouration of the water* foam production* fish or 
invertebrate mortality or toxicity to humans.’

3. Algal blooms become visible when algal pigments absorb* and algal 
cells scatter, a substantial proportion of submarine light. In 
addition, organic substances leaked into the sea in sufficient 
quantities can cause foaming or other obvious change in sea surface 
properties. Blooms that are visible in this wav' are thus of high 
biomass, and because of self—shading (c), are likely to occur only 
near the sea surface. In any case it is only here that they will be 
noticed without special sampling equipment.

4. In some cases shellfish may become toxic at relatively low algal 
biomasses, which may not otherwise be noticeable. The concentrâti on 
of such toxic populations near the sea surface cannot be presumed. 
Nevertheless, most shellfish harvests come from the littoral or 
immediate sublittorale fish cages or mussel ropes do not usually 
extend more than 5 metres below the sea surface (x)? and the harmful 
effects of low—biomass toxic populations, as well as of visible 
blooms, are thus likely to be confined to within 5 metres of the sea 
surface.

5. It is thus proposed that summary reports of exceptional blooms 
should refer to this part of the water column. They should give 
arithmetic ’mean cell numbers per litre in the surface 5 metres’ of 
the species thought to dominate biomass and of any other species of 
potential toxicity. Where possible these data should be supported by 
estimates of arithmetic mean chlorophyll a concentration (free of 
pheopigments) between 0 and 5 metres.

6. If standard equipment is unavailable it may be necessary to 
resort to unorthodox methods of sampling blooms. An integrated 0-5 m 
sample may be taken with a length of tubing such as that used for 
garden hose (d). The contents of the tube are run into a small 
bucket, and sampling repeated as necessary to obtain a sufficient 
volume, which should be well mixed before subsampling.

7. It is desirable, if facilities are avilable* to examine and 
photograph living material, and to fix (e) a subsample with 
glutaraldehyde for later electron microscopy. In any case at least 
one subsample of 30 to 100 ml should be fixed (f) with acidic Lugoi’s 
iodine and a separate subsample with neutralized dilute formaldehyde
(f). When preservatives are not immediately available the sample can 
be held for a few hours in a refrigerator* a vacuum flask, or a cool 
dark place.
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S- A -further subsample (g) should be -filtered onto a glass fibre 
filter (Whatman GF/C or equival ent), which should be either 
immediately immersed in 90% acetone, or immediately frozen for later 
extraction, for eventual estimation (g) of photosynthetic pigments.

9. Because of possible relationships between visible blooms and 
density layering, an attempt should be made (h) to measure and report 
the density structure of the water column. In particular it is 
desirable to report ^  0"t  between 0 and 5 metres.

10. Where a well equipped laboratory i s at hand for sampling and
analysis, it is desirable to make detailed profiles from sea surface 
to sea bed at a minimum of one station within the area affected by 
the bloom and one control station immediately outside this area. 
Variables measured should include density (calculated from 
measurements of temperature and salinity), transparency (calculated 
from measurements of downwel1 ing irradiance, or from observations 
with a Secchi disc), dissolved mineral nutrients (especially ammonium 
and nitrate, but also reactive phosphate and silicate if it is though 
that the latter might be limiting), dissolved and particulate organic 
carbon and nitrogen, photosynthetic pigments, and numerical abundance 
of the species dominating biomass and of any other potentially toxic 
species. The 5 metres closest to the surface should be sampled 
intensively, and means calculated and reported as proposed in 
paragraph 5. The full data, in the form of tables against depth, 
should be communicated to one or more recognized data bases (i) and
the deposition(s) noted in the report to Annales Biologiques.

11. Visible blooms are sometimes suitable for the measurement of 
ratios or rates (j) that may provide information of general value on 
the physiology of the dominant alga as well as on the local dynamics 
of the bloom. Where such measurements have been made on a well — 
characteri zed bloom, there is a good case for publishing the 
resulting information as a note.

Notes and references

(a) Report of the Working Group on Exceptional Algal Blooms,
Dublin, Ireland, 23-25 April 1985. ICES CM 19S5/F: 53, paragraphs 
5.1.7 to 5.1.10.

(b) Report of the Special Meeting on the Causes, Dynamics and 
Effects of Exceptional Marine Blooms and Related Events, Copenhagen, 
Denmark, 4-5 October 1984. ICES CM 1984/E:42, paragraph 2.3.

(c) At a biomass of 100 mg chlorophyll a/cubic metre and a typical 
in ydvg chlorophyll absorption cross section of 0.012 square

metres/mi 11 i gram, irradiance is 1% of that at the sea surface at 
about 3 metres depth. <, Blooms of this magnitude are thus likely to be 
confined to a thin layer near the surface. Initial stages of bloom 
growth may however take place at a subsurface thermocli ne (see 
P.M.Hoiligan (1979) in Taylor & Seliger, eds., Proceedings of the 
Second International Conference on Toxic Dinof1agel1 ate Blooms, pp 
249—256), and the original innoculum may have been most abundant near 
the sea, perhaps as the result of the hatching of cysts or other 
benthic resting stages.
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(d) The tube (of 10 to 20 mm internal diameter) should be slightly 
longer than 5 m and should initially be open at both ends- A weight 
is attached to one end, which is then lowered on a string until the 
tubing is vertical in the water, the other end being held just above 
the sea surface. The top end of the tube is then closed, and the 
lower end raised with the string until it can be lifted from the sea 
at the same time as the top end.
(e) Details to be inserted.

(f) Acidic Lugoi*s iodine is a good general purpose fixative? 
neutralized formalin preserves coccoi ithophorids and other calcified 
algae whose carbonaceous parts may be dissolved by acid. Details 
of these preservatives, and their use, are given in A.Sourni a, ed. 
(1978) Phytoplankton Manual, UNESCO, Paris.
(g) Either spectrophotometri c , f1uorometri c or HPLC/f1uorometric 
methods may be used. Details of methods in the first two cases are 
given by (amongst others) T.R.Parsons, Y.Mai ta & C.M.Lai1 i , A Manual 
of Chemical and Biological Methods for Seawater Analysis, Pergamon, 
Oxford, 19845 the acidification step, which distinguishes chlorophyll 
from pheopigment, should always be included. HPLC analysis can be 
ca.rriBd out only by suitable equipped and experienced laboratories, 
but the method may provide a fuller characteri zati on of the bloom in 
terms of its photosyntheti c pigments. If a fluorometric method is to 
be used, filter 50 ml of water containing a visible bloom, or 200 ml 
if their is no visible discolouration? for later spectrophotometry 
filter 500 to 1000 ml of subsample.

(h) In the absence of specialized equipment, samples of surface water 
can be taken with a bucket and samples of water from 5 metres with a 
weighted glass bottle with a stopper to which a string has been 
secured. The bottle, with stopper in place, is lowered on a separate 
stringi the stopper is pulled from the bottle by a tug on its own 
string.? and the filled bottle is returned to the surface.
Significant density layering is often associated with temperature 
gradients of 0.1 to 1.0 degree/metre, and so useful measurements of 
temperature can be made by inserting ordinary thermometers into
the sampling bucket or bottle immediately after sampling. Subsamples 
of about 250 ml should be kept in rinsed, air-tight bottles for later 
determination of salinity. Density can be calculated from such 
temperatures and salinities estimates, as well as from more precise 
estimates with reversing thermometers or conduct i vi ty/temperature 
probes. F‘. I ett (in Biological Surveys of Estuaries and Coastal 
Waters, J. Baker, R. Mitchell %< W.J. Wolff, eds. , Cambridge University 
Press, 1986) discusses physical measurements in relation to sampling 
pi ankton.
(i) An approach should be made by the Working Group to the ICES 
secretariat concerning archiving of such data by the Hydrographic 
Service. Additionally, or as an alternative, data could be 
communicated to one or more national oceanographic data bases. In the 
case of the UK the Marine Information and Advisory Service, IOS, 
Bidston Observatory, Birkenhead, Merseyside, would be appropriate.

(j) Most measurements of carbons chiorophyl1 or elemental
ratios of natural marine phytoplankton are corrupted by non—algal
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particulate material whose concentration often exceeds that o-f the 
phytoplankton» In some blooms the biomass of the dominant species 
far outweighs that of other organisms and non-living organic 
material. The ratios can thus be measured substantially free of 
error in these cases. Dark bottle measurements of changes in oxygen 
concentration during incubations of 2—3 hours allow estimates of the 
maximum respiration rate of the bloom algae. This respiration will 
be mainly free of meso— and microzooplankton components, but may be 
augmented by bacteria associated with the bloom. Oxygen or carbon— 14 
estimates of photosynthetic rates as a function of illumination, or 
iri bottles incubated just below the surface of the sea may also be 
useful. Again, bloom conditions allow short incubations, and this 
and the absence of Zooplankton avoids some difficulties with the 
interpretation of photosynthetic data from natural microplankton 
communities enclosed in bottles.
(x) Further information needed, especially on depth to which mussels 
are cultivated when suspended from rafts etc.

Paul Tett,
Scottish Marine Biological Association, and
Department of Marine Biology, University College of North Wales,

Marine Sciences Laboratories,
Menai Bridge, Gwynedd LL59 5EH, Wales.



A N N E X  III

A DIVIDABLE HOSE FOR PHYTOPLANKTON SAMPLING.

by
Odd Lindahl 

’ Kristineberg Marine Biological Station 
S-450 34 Fiskebäckski1, Sweden

INTRODUCTION.

In many phytoplankton monitoring programmes the inhomo- 
geneous vertical distribution of the cells, specially 
dinoflagellates, is a problem when qualitative as well as 
quantitative samples are needed. Adequate sampling of 
stratified populations can be performed by taking a large 
number of water-bottle samples. However, that is a time 
consuming process and normally not possible in a monito­
ring programme.

One way to overcome this difficulty is sampling with a 
hose. However, by this metod no information about the 
vertical distribution of the phytoplankton will be avai­
lable, unless the hose is dividable so that the water- 
column in the hose may be split into sub-samples, each 
representing a depth-interval (fig. 1).

The above described sampling technic has been found to 
give good information of the vertical distribution of 
phytoplankton communities on the Swedish west coast. In 
that case the hose was divided into four 5 m parts, but 
the division may of course be made differently, adapted 
to local conditions.



TECHNICAL DESCRIPTION.

Hose: a rubber hose is recommended since a plastic will 
get stif when it is cold. A hose with an inner diameter 
of 12 mm (1/2 inch) has been used, but a wider hose can 
also be used presupposed that tube connectors and stop­
cocks in that dimension are available. Note that the top 
part of the hose must reach up to the deck of the re­
search vessel.
Connectors: quick-connectors for gardening was used for 
easy and fast connecting of the parts of the hose. A 
string together with a snap-hook is recommended at each 
connection as an extra security.
Stopcocks: laboratory stopcocks of polypropylene which 
are opened and closed by a quarter turn revulotion was 
found to be suitable.

HANDLING THE HOSE.

When sampling, the hose must be lowered slowly, a speed 
of about 20 m per minute has been used. It is important 
•that all stopcocks are open and that the hose is not folded 
anywhere. When the whole length has been lowered the top 
stopcock is closed and the hose is pulled up gently. The 
stopcocks are closed as they appear. The parts of the hose 
are disconnected and each part is emptied by opening the 
stopcock. The stopcock-end is kept higher than the other end 
which is kept in a vessel, where the sample can be mixed 
so that a representative subsample from the actual depth 
interval can be taken.



FIG. 1: DIVIDABLE HOSE FOR PHYTOPLANKTON SAMPLING
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