
DEEP-SEA NEWSLETTER No. 1 was v e r y  w e l l  r e c e i v e d .  The E d i t o r  acknowledges w i t h  t h a n k s  
t h e  c o n s i d e r a b l e  work by o u r  v o l u n t a r y  " a g e n t s "  i n  d u p l i c a  k ing and d i s t r i b u t i n g  t h e  
9ewsletter i n  t h e i r  home c o u n t r i e s  (which were l i s t e d  i n  No. 1) . I a m  s t i l l  e a g e r  t o  
r e c e i v e  s u g g e s t i o n s  f o r . b r o a d e n i n g  t h e  circle o f  c o u n t r i e s  and t h u s  o f  p e r s o n s  r e -  
c e i v i n g  - and c o n t r i b u t i n g  t o  - t h e  n e w s l e t t e r .  

Q u i t e  h o n e s t l y  I had  hoped t o  r e c e i v e  more c o n t r i b u t i o n s  t o  t h e  p r e s e n t  i s s u e ,  
b o t h  b e f o r e  and a f t e r  a reminder .  Well ,  e v e r y t h i n g  t a k e s  i t  t i m e ,  and w e  s h o u l d  a l l  
b e  g r a t e f u l  t o  t h o s e  who d i d  i n i t i a t e  u s  i n  t h e  p r o g r e s s  o f  t h e i r  work. 

The n e x t  i s s u e  w i l l  b e  r e a d y  around t h e  t u r n  o f  t h e  y e a r ,  p r o v i d e d  I r e c e i v e  
c o n t r i b u t i o n s .  The d e a d l i n e  is  1 December 1379.  1 look forward t o  r e c e i v i n g  c o n t r i -  

--A - 

k,~~t . i .or~s  from i n s t i t u t . i o n s  , qronl,s o r  .j.ndj.vi d u a l s ,  c i  t h c r  r e p o r t s  a s  the. prc?sc?n f: o n e s ,  
i r )  tcres t . i . 11~~  d(: t a i  1s Eron1 own wesc!arcll, infortna t i o n  about-, n o t  c a s i  l y  a v a i  lal:).l.c p n b l i c a -  
t i o n s  , r e s e a r c h  r e q u e s t s  , etc.  

Torben Wolff 
E d i t o r  

P U B L ' I C A T I O N  O F  F O U R  S Y M P O S I A  

h e l d  d u r i n g  t h e  ' J o i n t  0ceanographj.c-Assembly , Edinburgh , Sectember  1976 

The p a p e r s  r e a d  a t  f o u r  o f  t h e  Symposia h e l d  d u r i n g  t h e  J o i n t  Oceanographic  Assembly 
(Edinburgh,  13-21 September 19 76) have now b e e n  p u b l i s h e d  by t h e  I n t e r n a t i o n a l  C o u n c i l  
f o r  t h e  E x p l o r a t i o n  o f  t h e  Sea  as volume 1 7 3  o f  i t s  Rappor t s  e t  ~ r o c h s - ~ e r b a u x  s e r i e s ,  
a f t e r  r e v i s i o n  by t h e  a u t h o r s  and e d i t i n g  by t h e  conveners .  

The f o u r  symposia a r e :  

S 11 C o n t r o l l e d  Ecosystem Exper iments  (Convener:  D r .  T.R. P a r s o n s )  
S 8 Dynamics o f  Ecosystems (Convener: P r o f e s s o r  B .-0. J a n s s o n )  
S 5 R i o l o g i c a l  E f f e c t s  of  Ocean V a r i a b i l i t y  (Convener: D r .  A .R .  Longhurs t )  
S 7 Oceanography and F i s h e r i e s  (Convener: M r .  G.  S a t e r s d a l )  

The t i t l e  o f  t h e  volume i s  Marine Ecosystems and  F i s h e r i e s  Oceanography. I t  
c o n t a i n s  240 pages  w i t h  200 i l l u s t r a t i o n s .  The p r i c e  o f  t h e  volume is  Danish Kroner 
100 ,- p l u s  m a i l i n g  c o s . t s ,  and i t  may b e  o b t a i n e d  from t h e  S e c r e t a r i a t  o f  t h e  I n t e r -  
n a t i o n a l  Counc i l  f o r  t h e  E x p l o r a t i o n  o f  t h e  S e a ,  C h a r l o t t e n l u n d  S l o t ,  DK-2920 C h a r l o t -  
t e n l u n d ,  Denmark. 



Seabed Working Group - F o u r t h  mee t ing ,  Albuquerque,  5-7 March, 1979 

The Seabed Working Group, a sub-group o f  t h e  R a d i o a c t i v e  Wast,e Management Committee o f  
t h e  N u c l e a r  Energy Agency o f  t h e  OECD, was e s t a b l i s h e d  i n  1976 t o  c o - o r d i n a t e  t h e  v a r i -  
o u s  n a t i o n a l  r e s e a r c h  e f f o r t s  on t h e  problems of  s e a b e d  d i s p o s a l  o f  h i g h  l eve l .  r a d i o -  
a c t i v e  waste. 'fie SWG c o v e r s  a l l  a s p e c t s  o f  seabed  d i s p o s a l  o f  h i g h - l e v e l  was te  and 
i s  o r g a n i s e d  i n t o  a  number o f  Task ~ r o u ~ s  t o  c o n s i d e r  s p e c i f i c  areas, i n c l u d i n g  one 
d e a l i n g  w i t h  b i o l o g y .  A t  t h i s  f o u r t h  mee t ing  o f  t h e  Group t h e  b i o l o g y  Task Group h a d  
t h e  f o l l o w i n g  r e p r e s e n t a t i o n :  

A r t  Yayanos 
Bob Ilessler 
Leo Gomez 
Yves B e l o t  
Myriam S i b u e t  
Werner F e l d t  
B a r r y  Hargrave 
R .  Ichikawa 
Mike Nolden 
Tony R i c e  

S c r i p p s ,  U.S.A. Chai. rman 
S c r i p p s ,  U.S.A. 
S a n d i a  ~ a b s . ,  U.S.A. 
C e n t r e  d V E t u d e s  N u c l e a i r e s ,  Fontenay-aux-Roses, F rance  
COB, B r e s t ,  F rance  
IBF, Hamburg, Germany 
Bedford  I n s t i t u t e  , N .  S .  , Canada 
N a t . I n s t . R a d . S c i . ,  Ch iba ,  Japan  
MAFP, L o w e s t o f t ,  U.K. 
IOS, Wormley, U.K. 

Al though o n l y  t h e  USA have a n  e x i s t i n g  r e s e a r c h  programme s p e c i f i c a l l y  t o  i n v e s t i  
g a t e  t h e  b i o l o g i c a l  problems o f  h i g h  l e v e l  r a d i o - a c t i v e  was te  d i s p o s a l ,  s e v e r a l  coun- 
tries, i n c l u d i n g  F r a n c e ,  W.Germany and  t h e  U . K .  i n  Europe,  seem to  be  on t h e  ve rge  o f  
b e g i n n i n g  s u c h  programmes. Moreover, t h e  e x i s t i n g  deep-sea  programmes i n  a11 o f  t h o s e  
n a t i o n s  r e p r e s e n t e d  on t h e  Task Group i n c l u d e  a s p e c t s  which a r e  d i r e c t l y  r e l e v a n t  t o  t h e  
was te  d i s p o s a l  problem even though t h e y  may n o t  b e  s p e c i f i c a l l y  d i r e c t e d  towards  t h i :  11d. 

During t h e  two days  o f  Task Group met. t i n g s  t l ~ e  r e p r e s e n t a t i v e s  exchanged informa- 
t i o n  on c u r r e n t  and p l a n n e d  programmes i n  t h e i r  i n s t i t u t e s  o r  n a t i o n s  and  went  on t o  
i d e n t i f y  the f o l l o w i n g  main a r e a s  o f  r e s e a r c h  r e q u i r e m e n t s ,  a s s i g n i n g  e a c h  t o  one  o f  
t h r e e  b r o a d  c a t e g o r i e s  o f  p r i o r i t y .  (The o r d e r  i s  mine and n o t  t h a t  i n  which t h e y  
were c o n s i d e r e d  by t h e  mee t ing . )  

High p r i o r i t y :  , 

- 1. B a s i c  b i o l o g i c a l  s t u d i e s  ( i n c l u d i n g  r e p r o d u c t i v e  s t r a t e g y ,  m i g r a t i o n s ,  t r o p h i c  
r e l a t i o n s h i p s  and l o n g e v i t y )  

2 .  P r imary  p r o d u c t i v i t y  
3 .  S t a n d i n g  s t o c k  p r o f i l e s  
4 ,  Sediment  t r a p  e x p e r i m e n t s  
5. I72 s i t u  metabol ism e x p e r i m e n t s  
6. Mic rob io logy  
7. I n  s<tu e x p e r i m e n t s  w i t h  r a d i o n u c l i d e  tracers, w i t h  n e u t r o n  a c t i v a t ~ a b l e  e l e m e n t s  

and  w i t h  trace e l e m e n t s  
8. Measurements o f  c o n c e n t r a t i o n  f a c t o r s  
9 .  T h e o r e t i c a l  a n a l y s i s  and models 

.Medium p r i o r i t y :  Low p r i o r i t y :  

1. I n  s i t u  b i o c o r r o s i o n  
2 .  R a d i o s e n s i t i v i  t y  

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  

1. E f f e c t s  o f  c o n t a i n e r s  on t h e  ecosys tem 
2 .  Chemical  e f f e c t s  o f  was te  on t h e  ecosvstern 

T h i s  w a s  t h e  f i r s t  mee t ing  of  t h e  Bio logy  Task Group t o  i n c l u d e  r e p r e s e n t a t i v e s  
from a l l  member and o b s e r v e r  n a t i o n s  of t h e  S.W.G. Although t h e  need  f o r  c o l l a b o r a t i o n  
a t  many l e v e l s ,  i n c l u d i n g  i n t e r n a t i o n a l l y ,  was c l e a r l y  r e c o g n i s e d ,  n o  s p e c i f i c  p l a n s  
f o r  such  c o l l a b o r a t i o n  were made a t  t h e  mee t ing .  However, i n  t h e  d i s c u s s i o n  o f  $12 

s i t u  t r a c e r  e x p e r i m e n t s  a  s t r o n g  recommendation w a s  made f o r  an  i n t e r n a t i o n a l  and i n t e r -  
d i s c i p l i n a r y  workshop on t h e  p o s s i b i l i t i e s  o f  t r a c i n g  r a d i o a c t i v i t y  i n  d e l i b e r a t e l y  
l a b e l l e d  mar ine  ecosys tems  t o  b e  h e l d  w i t h i n  t h e  n e x t  two y e a r s .  

Next mee t inq  

T h i s  was t e n t a t i v e l y  s c h e d u l e d  f o r  England,  March 3-6,  1980. 

A.L. R i c e ,  IOS, Wormley, U.K.  



News f rom t h e  I n s t i t u t e  o f  Oceanograph ic  S c i e n c e s ,  Wormley 

For thcoming  C r u i s e s  

~ a y / ~ u n e  1979,  Challenger. N i g e l  M e r r e t t  w i l l  j o i n  J o h n  Gordon (SMRA) i.n a c r u i s e  
t o  t r a w l  i n  t h e  Rockall .  Trough and  P o r c u p i n e  Sea -Bigh t .  

~ u n e / J u l y  19 79 ,  ChaZ lenger . 10s ~ e n t h i c / ~ i d w a t e r  c r u i s e .  P o r c u p i n e  Sea -Bigh t  . 
S e p t . / ~ c t o b e r  1979 ,  Discovery. 10s P h y s i o l o g y  c r u i s e ,  b u t  w i t h  b e n t h i c  and  deep  

mid-water  s a m p l i n g  i n  t h e  P o r c u p i n e  Sea -Bigh t  and  o f f  t h e  n o r t h - w e s t  A f r i c a n  c o a s t .  

Gea r  

C o n t i n u i n g  o u r  q u e s t  f o r  a more e f f i c i e n t  q u a n t i t a t i v e  g e a r  t o  c o l l e c t  b e n t h i c  
and  n e a r - b e n t h i c  macro-fauna ,  w e  h a v e  p roduced  y e t  a n o t h e r  v e r s i o n  o f  o u r  e p i b e n t h i c  
s l e d g e ,  t h i s  one  w i t h  a n  a d d i t i o n a l  o p e n i n g / c l o s i n g  n e t  above  t h e  o r i g i n a l  s l e d g e  
h o p e f u l l y  to  c a t c h  a n i m a l s  swimming a b o u t  1 rnetre above  t h e  bo t tom.  The r e s u l t i n g  
i n c r e a s e  i n  h e i g h t  o f  t h e  s l e d g e  f r ame  w i l l  a l - low u s  t o  mount t h e  camera more n e a r l y  
v e r t i c a l  and  s h o u l d  p roduce  b e t t e r  p h o t o g r a p h s  t h a n  h i t h e r t o .  The new g e a r  w i l l  b e  
u s e d  f o r  t h e  f i r s t  time d u r i n g  t h e  Chczllcnpzr c r u i s e  o f  ~ u r l e / J u l y  and ,  w i t h  l u c k ,  w e  
s h o u l d  be a b l e  t o  r e p o r t  on  i t s  e f f e c t i v e n e s s  i n  t h e  n e x t  i s s u e  o f  t h e  N e w s l e t t e r .  

R e s e a r c h  

A s  usual . ,  o u r  r e s e a r c h  t o p i c s  are p r o g r e s s i n g  more s l o w l y  t h a n  t h e y  should and  w e  
have  n o t h i n g  s i g n i f i c a n t  t o  add t o  wha t  w a s  inc l -uded i n  t h e  f i r s t  N e w s l e t t e r .  

One p i e c e  o f  work,  however ,  i s  i n e x o r a b l y  d rawing  t o  same k i n d  o f  c o n c l u s i o n .  The 
INCAL samples  c o l l e c t e d  d u r i n g  t h e  j o i n t  c r u i s e  o n  t h e  Jean Charcot d u r i n g  1976 are 
now s o r t e d .  I t  i s  v e r y  d o u b t f u l  w h e t h e r  t h e  r e s u l t s  a r e  a t  a11 s i g n i f i c a n t ,  b u t  w e  
wi1.l. be j o l n c d  a t  Wormley by o u r  c o l l c a q u c : ~  from B r e s t  for t w o  d a y s  d u r i n q  May to  t r y  
l:o !;c;r 1: o~r l: tl~c: t7n t:a . A t  Lilt! ( ~ r ~ c l  01: t - l ~ c :  I I I ( * ( !  1:. i r ~ ( j  WC: W i l l 1 )  t - ~ > t > i ~ t > l  y l:t~ r o w  1-.t10 ~ I U I I I I ) ~ ? ~ ! :  
away i t 1  d c s p c r a t i o n !  

R e c e n t  F r e n c h  - deep-sea-act ivi  t ies  

The F r e n c h  s c i . e n t i . s t s  i n v o l v e d  i n  t h e  s t u d y  of t h e  deep - sea  b e n t h o s  h a v e  become asso- 
c i a t e d  s i n c e  1977  i n  a combined s u b d i v i s i o n  o f  t h e  CNRS: t h e  c o o p e r a t i v e  r e s e a r c h  
programme 462 e n t i t l e d :  "Heche rches  B c o l o g i q u e s  e t  b i o l o g i q u e s  s u r  les  communaut6s 
b e n t h i q u e s  p r o f o n d e s " .  T h i s  s u b d i v i s i o n  i s  C O - d i r e c t e d  b y  L. L a u b i e r  (CNEXO) a n d  C. 
Monniot  (Museum n a t i o n a l  d ' h i s t o i r e  n a t u r e l l - e )  . The teams come f rom s e v e r a l .  o r g a n i z a -  
t i o n s ,  s u c h  as t h e  N a t u r a l  H i s t o r y  Museum i n  P a r i s ,  CNEXO, CNRS and  U n i v e r s i t i e s .  

S i n c e  O c t o b e r  1978  w e  c o m p l e t e d  t w o  c r u i s e s ,  Walvis 1 a n d  E c o f l o t .  Two o t h e r s  are 
p l a n n e d  i n  t h e  n e a r  f u t u r e :  B i o g a s  8 and  SAFARI. 

' f ie  end o f  the s o r t i n g  o f  Biovema and B iogas  7 c r u i s e s  a l l o w e d  u s  t o  draw up  
s y n t h e s e s  which are i n  p r e s s .  

1.- Walv i s  1 ------------ . 

T h i s  c r u i s e  t o o k  p l a c e  i n  December 1 9 7 8  a n d  J a n u a r y  1979 on  t h e  N/O " J e a n  C h a r c o t "  
(Ch ie f  s c i e n t i s t  M. S i b u e t ) .  The main p u r p o s e  w a s  t o  compare t h e  a b y s s a l  p l a i n s  o f  
t h e  Cape o f  Good Hope and  o f  Angola ,  which  a r e  s e p a r a t e d  by t h e  Walvis  r i d g e .  T h r e e  
heavy  s t a t i o n s  ( A ,  B, C on t h e  map) were u n d e r t a k e n .  I n  each o f  them a c o u s t i c  t r a n s -  
p o n d e r s  were  p l a c e d  t o  o b t a i n  a v e r y  p r e c i s e  l o c a t i o n  o f  t h e  d e v i c e s  o n  t h e  bo t tom.  
A t o p o g r a ~ h i c  map was r e a l i z e d  w i t h  a "Sea Beam". An i n t e n s i v e  s a m p l i n g  w a s  under-  
t a k e n  f o r '  a l l  s i z e s  o f  t h e  b e n t h o s .  W e  u s e  a r a t h e r  l a r g e  nunlber of d e v i c e s :  "Ilydro- 
c a s t "  b o t t l e s  a t  t h e  p r o x i n l i t y  o f  t h e  b o t t o m  ( m i c r o b i o l o g y )  , Reineck  a n d  "USNEL" 
c o r e r s  ( m i c r o b i o l o g y ,  o r g a n i c  m a t t e r ,  me ioben thos ,  s m a l l  m a c r o f a u n a ) ,  e p i b e n t h i c  
s l e d g e  (macroben thos )  a n d  beam t r a w l  (macro and  megafauna)  . Autonomous t r a p s  were  
u s e d  t o  sample  c a r n i v o r o u s  and  nec rophagous  a n i m a l s .  D u r i n g  t h i s  c r u i s e ,  w e  d e v e l o p e d  
a c o l l a b o r a t i o n  w i t h  t h e  m i c r o b i o l o g y  team o f  Maryl-and U n i v e r s i t y  ( P r o f .  C o l w e l l )  , t o  
s t u d y  t h e  mic ro f  lora  i n  s i m u l a t e d  " i n  s i  t u "  c o n d i t i o n s ,  t e m p e r a t u r e  and  p r e s s u r e .  
B e l g i a n ,  I t a l i a n  a n d  S o u t h  A f r i c a n  s c i e n t i s t s  j o i n e d  o u r  n a t i o n a l  team. The t o t a l  o f  
s u c c e s s f u l  s a rnp l ings  d u r i n g  t h i s  c r u i s e :  10 a u t o i i ~ a t i c  t r a p s ,  1 5  beam trawls, 1 4  R e i -  
neck  c o r e s ,  1 5  USNEL c o r e s ,  6 e p i b e n t h i c  s l e d g e s .  



2.- E c o f l o t  ----------- 
T h i s  s h o r t  c r u i s e  t o o k  dlace i n  March 1979 on  t h e  N/O "Cryos".  The p u r p o s e  was 

t o  p l a c e  o n  t h e  b o t t o m  a n  a u t o m a t i c  d e v i c e  c o n t a i n i n g  a n  a b y s s a l  s e d i m e n t  g e t  a z o o i c .  
T h i s  module w a s  p u t  down o n  t h e  Y e r i a d z e c k  p l a t e a u  a t  2100 m d e p t h .  I t  w i l l  b e  re- 
l e a s e d  i n  November 1979.  ( D e s b r u y e r e s  c h i e f  s c i e n t i s t )  . 
3 ' -  Aiogas  8 (D. D e s b r u y e r e s )  ------------ 

P l a n n e d  i n  May a n d  J u n e  1979 t h i s  c r u i s e  i s  a p a r t  of t h e  p l u r i - a n n u a l  p rog ram 
Biogas  f o r  t h e  dynamic  s t u d y  o f  a deep - sea  e c o s y s t e m  i n  f o u r  s t a t i o n s  be tween 21.00 
a n d  4800 m i n  t h e  Bay o f  B i s c a y .  The p u r p o s e  o f  t h e  n e x t  c r u i s e  on  t h e  "Noroit" i s  
t h e  s t u d y  o f  meio- and macroben thos  m i c r o d i s t r i b u t i o n  i n  t h e  less d e e p  s t a t i o n s  (2100 
a n d  3000 m ) .  

4  '- S A F A R I  : SBdinients Abyssaux e t  Faune AssociQe . R e l a t i o n s  d a n s  l ' o c e a n  I n d i e n  ( C h i e f  ---------- - - - 
s c i e n t i s t s :  L. L e c l a i r e ,  g e o l o g y ;  C .  ~ o n G i o t ,  b i o l o g y )  

T h i s  c r u i s e  w i l l  b e  c o n d u c t e d  i n  Augus t  and  Sep tember  1973  be tween 300 a n d  4 0 O ~  
and  400 a n d  600E, o n  t h e  s h i p  "Marion Duf re sne" .  I ts p u r p o s e  i s  to  s t u d y  i n  4 sta-  
t i o n s  t h e  h i s t o r y  o f  t h e  s e d i m e n t a t i o n  i n  3  b a s i n s :  Mozambique, Madagascar ,  C r o z e t  a n d  
t h e  r e l a t i o n s  be tween  t h e  deep - sea  f a u n a  and  t h e  s e d i m e n t s .  Sampl ings  w i l l  be made 
w i t h  a  p i s t o n  c o r e r ,  a SIPAN corer ( s u r f a c e  1 m2),  e p i b e n t h i c  s l e d g e s ,  beam t r a w l s  and  
a u t o m a t i c  t r a p s .  



J?ub l i ca t i ' ons  i n  p r e s s :  

Desb ruye res  , D. S p h a e r o d o r i d a e  (Annel - ides  I?olych& tes) p r o f o n d s  d e  1 ' A t l a n t i q u e  Nord- 
E s t .  - B u l l .  Mus. n a t n .  I l i s t .  n a t .  P a r i s .  

D i n e t ,  A.  & A .  K h r i p o u n o f f .  R a p p o r t s  q u a n t i t a t i  fs e n t r e  1.e me iohen thos  e t  1.a m a t i & r e  
o r g a n i q u e  s 6 d i m e n t a i r e  e n  zone a b y s s a l e .  - Col. lec~ue i n  t e r n .  CNRS " ~iogeochFrnj .e  d e  
la mat iGre  0ryan.i-que $ I . ' i n t e r f a c e  eau - sed imen t  m a r i n ;  Yar se i . l . l e  25-27 av r i . 1  1979.  

Khr ipour iof f ,  A .  A l i m e n t a t i o n  du ~ ~ i a c r o b e n t h o s  e t  t r a n s f e r t s  d '  6 n e r g i e  e n  m i l i e u  abys-  
s a l .  - ~ h G s e  3°cycle ,  Univ. P . e t M .  Cur . ie ,  P a r i s .  

K h r i p o u n o f f ,  A . ,  D. Desb ruye res  & P. ~ h a r d y i  Les  weuplemcnts  b e n t h i q u e s  de l a  f a i l l e  
Vema: donnges  q u a r l t i  t a t i v e s  e t  b i  larl d '  g n e r g i e  e n  m i l i e u  a b y s s a l .  - O c e a n o l o g i c a  
A c t a .  

Monni.ot, C .  & F. Monniot  . Some a n t a r c t i c  deep - sea  Tunica t les  i n  - the  Smi t h s o n i a n  col lec- 
t i o n s .  - A n t a r c t .  Res.  S e r i e s .  

Mui ra ,  T.  Lumbr ine re idae  ( A n n e l i d e s  PO] y c h & t e s )  recuei1.1-is  a u  c o u r s  d e s  m i s s i o n s  d u  
CNEXO e n  A t l a n t i q u e  d e  l ' E s t .  - B u l l .  Mus. n a t n .  H i s t .  n a t .  P a r i s .  

Change o f  a d d r e s s  : 

L. L a u b i e r ,  CNEXO, 66  avenue  d ' I e n a ,  F-75116 P a r i s ,  F r a n c e .  

F. Monniot ,  P a r i s  

The German Red S e a  Proqramme 

'I'lie Red Soa Programme s tar t ed  i n  1.977 I n  cont i  nued by the  1nnt.i tu t :  fiir f1ydrobd.ologl.e 
urld I;'i !r;cl.lc?rcli.wi ssenschi l  E t  d o r  [Jnivc-?rsi t3 t: Ilil~nt~urq ttlroucjtlou C t l ~ c ?  y e a r  l c)7C1 . 'l'hcsc 
S tudi.c!s arc re la t .c?d  t o  t h e  p r o p o s e d  rn.i.ni.ncj of  mc:t i l l l . i fero~js  s cd imcr l t s  i.n tlle A t l a n  tis- 
11-Deep beyond t l ~ e  h o t  b r i n e s ,  which w e r e  d i s c o v e r e d  i.ri thc! m i d - s i x t i - e s .  Our r e s e a r c h  
work aims a t  a n  e s t i m a t e  o f  t h e  e n v i r o n m e n t a l  r i s k  possib1.y i n v o l v e d  i n  t h e  p r o c e s s e s  
o f  mini  ng and  o f  t h e  s e p a r a t i o n  o f  meta1.l i c  components  by a f l o t a t i o n  method and  i n  
t h e  dumping o f  t a i l i n g s  back  i n t o  t h e  sea. F o r  a comprellerisive s u r v e y  t h e  r e s e a r c h  
programme c o v e r s  a l l  water d e p t h s  f rom t h e  s u r f a c e  t o  t h e  g r e a t e s t  d e p t h  of l i t t l e  
more t h a n  2000 m.  

Our r e s e a r c h  i s  funded  by t h e  j o i n t  S a u d i  Sudanese  Commi.ssion f o r  t h e  E x p l o i t a t i o n  
o f  the Red S e a  R e s o u r c e s  and  b y  t h e  B u n d e s m i n i s t e r i u n  f i i r  F'orscl.lung und Techr lo logie  
d e r  Bundesuepubl ik  D e u t s c h l a n d ,  

l lhl .s  year the s o c a l l e d  P r e p i k i t  Mining T e s t  l.s rurlnirlg d u r i n g  t h e  months o f  March 
t6 J u n e .  The d r i l l i n g  s h i p  "Sedco 445"  pumps muds up from tlie At1anti.s-11-Deep, t h e  

' muds are p r o c e s s e d  on b o a r d  the s h i p  and  are t h e n  pumped back i n t o  t h e  sea. 
t l y d r o q r a p h i c a l  and c h e m i c a l  r e s e a r c h  i s  performed by Preussag AG, the main con- 

t r a c t o r  i n  t h e  mln ing  tests ,  t o g e t h e r  w i t h  s c i e n t i s t s  frorn s e v e r a l  i n s t i t u t i o r i s  . The 
e n v i r o n m e n t a l  i n v e s t i g a t i o n s  were s t a r t e d  w i t h  a c r u i s e  o f  R.V. "Sonne" i n  1977 and  
a r e  now c o n t i n u e d  w i t h  R .V .  " V a l d i v i a " .  The work c o v e r s  t-t~e h y d r o g r a p h i c  s t r u c t u r e  of 
t h e  c e n t r a l  Red Sea  i n c l u d i n g  c u r r e n t  measurenients  a n d  i n v e s t i g a t i o n s  i n  t h e  n u t r i e n t  
d i s t r i b u t i o n .  Models were s e t  up f o r  t h e  s i n k i n g  and  d r i f t i n g  o f  t h e  t a i l i n g  plume 
and t h e  p l u m e ' s  b e h a v i o r  is p r e s e n t l y  s t u d i e d  i n  o r d e r  t o  r e c e i v e  d a t a  f o r  b e t t e r  r i s k  
p r e d i c t - i o n .  These  s t u d i e s  c o n c e n t r a t e  p a r t l y  o n  a s u r f a c e  p1.ume and  p a r t l y  on  a plume 
i t 1  a d e p t h  o f  400 m. T h i s  d e e p  plume s t u d y  i.s t h e  more r e a l i s t i c  o n e  b e c a u s e  t h e  
dumping o f  t a i l i n g s  i s  s ~ ~ g g c s t e d  to  b e  done  beyond t h e  b i o l o g i c a 1 l . y  a c t i v e  zone .  

The b i o l o g i c a l  programme c o n t a i n s  p l a n k t o n  a n d  b e n t h o s  i n v e s t i g a t i o n s  a s  w e l l  as 
b a s e  l i n e  s t u d i e s  on m e t a l  c o n t e n t s  i.n o r g a n i s m s  f rom a l l  d e p t h s .  The work ing  area 
c e n t e r s  a r o u n d  t h e  At l an t i s -11 -Deep ,  however ,  some s a m p l i n g  o f  z o o p l a n k t o n  ( D r .  
W e i k e r t ) ,  m a i n l y  done w i t h  a m u l t i p l e - c l o s i n g - n e t ,  i s  pe r fo rmed  i n  t h e  s o u t h e r n  a n d  
t h e  n o r t h e r n  Red Sea .  Benthos  s a m p l i n g  w i t h  g r a b s ,  t r a w l s  and  t . r a p s  e x p a n d s  t h e  1977  
work from t h e  Sudanese  s i d e  t o  t h e  S a u d i  A r a b i a n  s l o p e .  However, t h i s  p a r t  o f  t h e  
programme h a s  s e v e r e l y  been  i m p a i r e d  b y  a d m i n i s t r a t i v e  r e s t l r i c t i o n s  t h r o u g h  h a r b o u r  
a u t h o r i t i e s  a n d  by t h e  l o s s  o f  pho t0g raph i . c  equ ipmen t .  I n  t h e  p l a n k t o n  and  b e n t h o s  
s a m p l i n g  programme t h e  material is p r e s e r v e d  f o r  m e t a l  ana l .y sos ,  and  tests  are under-  
t a k e n  t o  o b s e r v e  t h e  i n f l u e n c e  o f  niuds a n d  t a i l i n g s  on  o rgan i sn l s  ( D r .  K a r b e ) .  I 'hese 
t e s t s  w i l l  b e  supp lemen ted  u s i n g  r e e f  a n i m a l s  from a n  a d d i t i o n a l  s h a l l o w  w a t e r  p r o -  



gramme, which i s  c a r r i e d  o u t  i n  c o o p e r a t i o n  w i t h  s c i e n t i s t s  f  r o n ~  t f ~ e  Oceanographi-c 
I n s t i t u t e  i n  P o r t  Sudan.  

A l l  t h e  d a t a  c o l l e c t e d  w i t h i n  t h i s  p r o j e c t  are n o t  on1.y o f  i n t e r e s t  u n d e r  t h e  
rnining and e n v i r o n m e n t  a s p e c t .  Very l i t t l e  is known on t h e  R e d  S e a ,  i t s  comm~~n. i_ t ies  
and  i t s  h a b i t a t s .  Most o f  f o r m e r  r e s e a r c h  concc - . r~ t r a t ed  on sl.~allow w a t e r s  and  c o r a l  
r e e f s .  Q u a n t i t a t i v e  d a t a  o n  t h e  o c e a n i c  p1.ankton and  tht? dc:ep-sea ber l thos  a r e  r a r e .  

F i r s t  r e s u l t s  w i l l  b e  p r e s e n t e d  d u r i n g  a syn~posium t o  he h e l d  a t  Khartoum, Sudan,  
Sep tember  15-21,  1979,  t h e  "Syrnposiu~n o n  t h e  C o a s t a l  a n d  Mar ine  Env i ronmen t  o f  t h e  
Red S e a ,  Gu l f  o f  Aden and  T r o p i c a l  Wes te rn  I-rldian Ocean". I t  i s  i n t e n d e d  t o  r e s e r v e  
a who1.e d a y  o f  t h e  symposium to  t h e  p r e s e n t a t i o n  and  d i s c u s s i o n  o f  t h e  r e s e a r c h  work 
done  i n  t h e  At l an t i s -11 -Deep  a r e a .  

Our r e s u l t s  w i l l  b e  p r e s e n t e d  as w e l l  a t  t h e  1 4 t h  European Mar ine  Biol.ogy Sympo- 
s ium o n  H e l g o l a n d ,  Sep tember  2G-30, 1379 ,  which w i l l  b e  h e l d  u n d e r  t h e  t i t l e  " P r o t e c -  
t i o n  o f  L i f e  i n  t h e  Sea" .  Dur ing  t h i s  syn~posium t h r e e  deep - sea  l e c t u r e s  w i l l  b e  g i v e n ,  
i . e .  b y  

BURNS, R.E.,  S e a t t l e ,  on  "Asses smen t  o f  e n v i r o n m e n t a l  e f f e c t s  o f  d e e p  o c e a n  
m i n i n g  f o r  manganese n o d u l e s " ,  

KARBE, 1,. , II .  TIIIEI, & H.  WEIKERT, I lanburg ,  on  "The r i s k  o f  m i n i n g  m e t a l . l i f e r o u s  
s e d i n l e n t s  from t h e  d e e p  ~ e d  S e a " ,  

OTTOW, J.C.G. & C. SCMUTT, S t u t t g a r t - H o h e n h e i m ,  on " E f f e c t s  o f  manganese 
n o d u l e s  rnining on  t h e  m i c r o b i o l o g y  o f  t h e  s e d i m e n t / w a t e r  i n t e r f a c e  of t h e  
deep - sea" .  

H j .  T h i e l ,  Hamburg 

A t eam o f  American s c i e n t i s t s  h a v e  b e e n  work ing  tt1i.s y e a r  o n  a s t u d y  of t h e  b i o l o g y  o f  
t h e  h y d r o t h e r m a l  v e n t s  o f  t h e  Ga lapayos  R i f t .  W e  h a d  a  b i g  c r u i s e  w i t h  t h e  submersible 
A L V I N  i n  J a n u a r y  a n d  F e b r u a r y  and w i l l  h a v e  a n o t h e r  i n  November t o  t i e  t h i n g s  o f f .  

0 1 1 ~  work r e v o l v e s  a r o u n d  t h r e e  b a s i c  q u e s t i o n s .  1) Bi.ogeography:  What j.s t h e  
d i s t r i b u t j . o n  o f  v e n t  f a u n a s ?  To w h a t  e x t e n t  are t h e  s p e c i e s  t h a t  l i v e  t h e r e  l i m i t e d  
t o  v e n t  e n v i r o n m e n t s ?  How w i d e - s p r e a d  are  Vent  s p e c i e s ,  and how do t h e y  d i s p e r s e ?  
2 )  Ecology:  What i s  t h e  t r o p h i c  s t r u c t u r e  o f  v e n t  communi t ies?  What e n e r g y  s o u r c e  
g ives  b a s e  t o  t h e  f o o d  c h a i n ?  wha t  d o  t h e  v a r i o u s  s p e c i e s  f e e d  upon,  a n d  how d o e s  
t h i s  affec't  t h e  s t r u c t u r e  o f  t h e  cornrnunity a n d  t h e  d e t a i l s  o f  d i u t r i b u t i o n  o f  i t s  va- 
rious members? 3 )  Physiol.ogy: IIow awe t h e  o r g a n i s m s  p h y s i o l o g i c a l l y  a d a p t e d  t~ s u r -  
v ive  i n  the u n u s u a l  c o m b i n a t i o n  o f  h i g h  tempera  t u r e  and p r e s s u r e ?  What a d a p t a t i o n s  
res1.1l.t f rom t h e  n e e d  t o  cope  w i t h  l o w  oxygen concent ra t . i .ons  found  i n  many v e n t s ?  HOW 
d o  the k i n e t i c s  of t h e i r  enzyme s y s t e m s  d i f f e r  from t h o s e  of s h a l l o w - w a t e r  s p e c i e s ?  

A r a t h e r  large n u n h e r  of i n v e s t i g a t o r s  are i n v o l v e d :  Grassle ( e x p e d i t i o n  l e a d e r ) ,  
S a n d e r s ,  J a n n a s c h ,  Wirsen  from Woods Hole ; T u r n e r ,  Berg  Eron] I l a rva rd ;  Rhoads,  L u t z ,  
T u r e k i a n  from Yale; C h i l d r e s s  from Univ.  o f  Cal i f o r n i a ,  San t a  B a r b a r a ;  H e s s l - e r ,  S m i t h ,  
Sorriero f rom S c r i p p s ;  and  a whole bunch o f  s y s t e m a t . i s t s .  A l s o ,  t h e r e  was a  bunch of 
g e o l o g i s t s  a n d  m a r i n e  c h e m i s t s  d o i n g  v a l u a b l e  r e l a t e d  s t u d i e s .  The b i o l o g i s t s  have  
w r i t t e n  an  i n t r o d u c t o r y  p a p e r  t o  this s t u d y  o f  OCEANUS, f o r  t h o s e  who would b e  i n t e r -  
e s t e d  i.n l e a r n i n g  wha t  w e  d i d  i n  g r e a t e r  d e t a i l ;  i t  s h o u l d  b e  i n  p r e s s  i n  J u l y .  

More r e c e n t l y ,  a n o t h e r  g e o l o g i c a l  e x p e d i t i o n  d i s c o v e r e d  h y d r o t h e r m a l  v e n t s  o n  t h e  
E a s t  P a c i f i c  R i s e ,  a n d  s i m i l a r  ( b u t  n o t  i d e n  t j - c a l )  cornrnurlities were a s s o c i a t e d  w i t h  them. 
The i . n t r i g u i n g  t h i n g  a b o u t  t h i s  new l o c a l i t y  is t h a t  some o f  t h e  v e n t  water h a d  a  tern- 
p e r a t u r e  i n  e x c e s s  o f  3000CI N e e d l e s s  t o  s a y ,  w e  a r e  e a g e r  t o  d o  some b i o l o g y  h e r e  as  
w e l l ,  and  s t e p s  a r e  b e i n g  t a k e n  t o  r e t u r n  i n  1981. F i n a l - l y ,  i n  May a  v e n t  of c o l d  
w a t e r  w a s  d i s c o v e r e d  j u s t  o f f  San  Diego.  I t  a l s o  i s -  coloni.zec1 by  a s p e c i a l  comrnuni.ty 
of which Lame Z Zibr~tlzchia burhumi i s  a  dominan t member. 

A l l  i n  a l l . ,  i t  l o o k s  as though t h e s e  v e n t s  a r e  g o i n g  t o  occupy t h e  t i m e  o f  a  l.ot o f  
' u s  f o r  s e v e r a l  y e a r s  t o  c o r n .  

R .R .  ~ e s s l e r ,  S I O ,  La J o l l a  



. . .  A b y s s a l  work i.n t h e  P o l a r  Ocean: l 'he Ii'ltAM I d r i f t - i c e  e x p e d i t i o n  1.979 

A s  a j o i n t  U.S.,, Canad ian ,  Norwegian a n d  Danish  p r o j e c t  t h e  FRAM I d r i f t - i . c e  s t a t i o n  
' w a s  manned from mid-March t o  mid-May 1979.  ?'he o r i g i . n a 1  p l a n  c a l l e d  f o r  a  s t a r t i n g  
p o i n t  a t  a b o u t  0 4 O ~  ~ O W  and  a s o u t h w a r d s  d r i f t  i.n t h e  nortt1c.m p a r t s  of t h e  Pram S t r a i t  
be tween  Green land  and  S p i  t s b e r g c n  . 

The mar ine  b i o l o g i c a l  work o n b o a r d  khe i c e - s t a t i o n  was pe r fo rmed  b y  t h e  Z o o l o g i c a l  
Museum, Copenhagen: p r i m a r y  p r o d u c t i v l . t y  , n u t r j .  t i e n t s  , and  hydrography  by  O l e  Norden 
Ander sen ,  h o l o p l a n k t o n  down t o  3500 m b y  L a r s  Haumann, and  b e n t h o s  by   jean Just . .  

With r e g a r d  t o  bv11 I 11j.c work . i t  was p l a n n e d  t o  c o n c e n t r a t e  t h e  e f f o r t s  a r o u n d  t h e  
v e r y  s t e e p  c o n t i n e n t a l  s l o p e ,  which  c u t s  i n t o  t h e  n o r t h e r n m o s t  p a r t  o f  t h e  F'ram S t r a i t  
f rom NE G r e e n l a n d .  The i c e ,  however ,  h a d  o t h e r  i d e a s !  I n s t e a d  o f  d r i f t i n g  s o u t h  from 
a p o i n t  close t o  t h a t  o f  t h e  o r i g i n a l  p l a n  it set  o u t  on a  n o r t h w e s t e r l y  c o u r s e .  The 
e n t i r e  d r i f t  o f  a b o u t  two months took  t h e  s h a p e  o f  a l a r g e  an t i - c lockwi . se  l o o p  where 
s c i e n t i f i c  work was t e r m i n a t e d  o n l y  l i t t l e  f u r t h e r  s o u t h  t h a n  where  it s t a r t e d .  

A s  a r e s u l t  t h e  b i o l o g i c a l  b e n t h i c  progranurle was t u r n e d  i n t o  a s e r i e s  o f  s an lp l ings  
i n  t r u l y  a b y s s a l  e n v i r o n m e n t  be tween 8 4 O 2 0 ' ~  80201W a n d  0 4 ° 0 0 ' ~  7 O 1 5 ' ~ ,  on a l e v e l  
p1ai.n a t  a b o u t  4000 m t o  3300 m. A few l a s t - m i n u t e  samples  were t a k e n  i n  t h e  f o o t h i l l s  
o f  t h e  Nansen R idge  a round  83*401N 6 O 5 0 ' ~  a t  depkhs  as s h a l . 1 . 0 ~  as 2300 m .  Dredg ings  
were p e r f o r m e d  a t  1 3  s t a t i o n s  w i t h  a 1..5 m broad beam-t rawl  and a 1 m b r o a d  e p i b e n t h i c  
s l e d g e .  The b o t t o m  w a s  r e a c h e d  w i t h  a 4 mm K e v l a r  w i r e ,  b r e a k i n g  s t r e n g t h  2200 pounds.  

The s a m p l i n g  programme m e t  w i t h  s e v e r a l  d i f f i c u l t i e s  , p r i m a r i l y  c e n t e r e d  a r o u n d  
t h e  p rob lem o f  g e t t i n g  a n y t h i n g  a t  a l l  up  from t h e  bo t tom.  'i'hese d i f f i c u l t i e s  were 
due p a r t l y  t o  c e r t a i n  c o n s t r u c t i o n  f a u l t s  i n  t h e  n e c e s s a r i l y  v e r y  l i g h t  g e a r  u s e d  
(which  c o u l d  t.o a c e r t a i n  e x t e n t  be c o r r e c t e d ) ,  and  part1.y to t h e  v e r y  slow d r i f t i n g  
s p e e d  d u r i n g  mos t  o f  t h e  sanlplirlg p e r i o d .  I t  was n o r m a l l y  n e c e s s a r y  to  keep t h e  
drr?dqc? o n  t h c  bott.otr~ f o r  up t o  5 h o u r s  i n  order t o  c o v e r  ; ~ k ~ o u t  200 m. Rut  i n  so.Lte o f  
t:hr! ).)rol.,'l.r?rns a nurnt~cr of f a i r l y  gooc'l s a r n l ~ l c u  (',-L2 1-.i . ters of s u r f a c e  material p e r  
h a u l )  were r e t r i e v e d .  A L 1  sample 's  were s c r e e n e d  down to  45 micron .  

On t h e  a b y s s a l  P- la in  F o r a m i n i f e r a  w e r e  dorni.natj.ng, h u t  o t :hemise  t h e  f a u n a  was ex-  
c e e d i n g l y  p o o r .  C h a r a c t e r i s t i c a l l y  n o t  a s i n g l e  e l a s i p o d a n  h o l o t h u r i a n  w a s  found ,  
and  a maximum o f  t h r e e  b i v a l v e s  w e r e  c o l l e c t e d  i n  o n e  h a u l .  The m a t e r i a l  i s  p r a c t i c a l -  
l y  d e v o i d  o f  nematodes  and  h a r p a c t i c o i d  copepods ,  and  n o t  a s i n g l e  pycnogon id  o r  l i v i n g  

. o s t r a c o d  were o b s e r v e d .  T h i s  is  a l l  i n  s t r i k i n g  c o n t r a s t  t o  t h e  r e s u l t s  o f  r e c e n t  work 
i n  t h e  Norwegian S e a  and  t h e  G r e e n l a n d  Sea .  The 'dominat i .nyl  g r o u p  w a s  found  t o  be 
p e r a c a r i d e a n  c r u s t a c e a n s ,  p a r t i c u l a r l y  l y s i a n a s s i d  amphipods a n d  a s e l l o t e  i s o p o d s ,  of 
which  a b o u t  1 5  s p e c i e s  were  found.  The on1.y echinoderrn e n c o u n t e r e d  i s  a s p e c i e s  o f  
b r i t t l e - s t a r  (Ophiopgren striatwn M o r t e n s e n ) ,  which o c c u r r e d  a t  s e v e r a l  s t a t i o n s .  

The m a t e r i a l  i s  p r e s e n t l y  b e i n g  worked up a t  t h e  Z o o l o g i c a l  Museum, Copenhagen,  
and  a s  a v e r y  p r e l i m i n a r y  comment i t  seems o f  i r~ t e r e s t  t o  n o t e  t h a t  w i t h  a s i n g l e  ex-  
c e p t i o n  a l l  s p e c i e s  so f a r  i d e n t i f i e d  (8) a p p e a r  t o  b e  new t o  s c i e n c e ,  b u t  i n  w e l l  
known g e n e r a  and  w i t h  c l o s e  a f f i n i t y  t o  more s o u t h e r n  a r c t i c  a n d  n o r t h a t l a n t i c  forms'. 

Ano the r  i n t e r e s t i n g  f e a t u r e  of t h e  a b y s s a l  p l a i n  sampled  i s  t h e  c o n s i s t e n t  o c c u r -  
r e n c e  i n  t h e  o t h e r w i s e  v e r y  f i n e  s e d i m e n t  o f  a l o n g  v a r i e t y  o f  small t e r r i . g e n e o u s  
s t o n e s  and  p e b b l e s ,  and  t h e  p r e s e n c e  of many entpty s h e l l s  of e x t r e m e  s h a l l o w - w a t e r  
h i v a l - v e s  (PortZandicr  arctica, A s  t;arte, Maczorna) . l ' he se  s h e l l s  formed t h e  o n l y  sub- 
s t r a t e  on which b r y o z o a n s  were  o c c a s i o n a l l y  found.  Thus i . c e - r a f t i n g  a p p e a r s  to  b e  
p ronounced  i n  t h i s  a r e a .  

I n  t h e  l o w e r  r e a c h e s  o f  t h e  Nansen Ridge  ( a r o u n d  3000 m )  b l a c k ,  p o r o u s ,  s l a g - l i k e  
l a v a  w a s  e n c o u n t e r e d ,  and  a t  2300 m b l a c k  b a s a l t i c  s t o n e s  were  found .  

J e a n  J u s t  , Copenhagen 



New Norwegian R e s e a r c h  S h i p  

I n  Sep tember  1976 t h e  U n i v e r s i t y  o f  B e r g e n ' s  r e s e a r c h  sh.i.p "EIel land Hansen" was l o s t .  
P l a n s  a r e  now b e i n g  made f o r  a new s h i p  o f  c. 500 g r o s s  r e g i s t e r  t o n s .  I t  w i l l  b e  
e q u i p p e d  f o r  p h y s i c a l ,  c h e m i c a l ,  g e o l o g i c a l  a n d  b i o l o g i c a l  r e s e a r c h  and  wi 1.3. h a v e  t h e  
most rnodern n a v i g a t i o n a l  i n s t r u m e n t s ,  e c h o  s o u n d e r ,  e t c .  'I'llere wi l1 be a number of 

' 

. winches  a n d  h y d r a u l i c  c r a n e s .  The l a r g e s t  winch w i l l  have  8000 m o f  12-14 mm w i r e  and  
t h e  l a r g e s t  h y d r a u l i c  c r a n e  a c a p a c i t y  o f  25 t o n s  a t  a n  e x t e n s i o n  o f  1 m ,  w i t h  a y r e a t -  
e s t  e x t e n s i o n  o f  6 m. On s h o r t e r  trips t h e  . s h i p  c a n  accomriodate 1 4  s c i e n t i s t s ,  on  
l o n g e r  t r i p s  9-10. The s h i p  i s  e x p e c t e d  t o  b e  r e a d y  b y  l a t e  s p r i n g  1980 a n d  w i l l  b e  
a v a i l a b l e  t o  a l l  m a r i n e  d e p a r t m e n t s  a t  t h e  U n i v e r s i t y  of Bcrgen. The G e o p h y s i c a l  I n -  
s t i t u t e ,  Depa r tmen t  A ,  w i l l  b e  i n  c h a r g e  o f  t h e  p r a c t i c a l  a s p e c t s  o f  r u n n i n g  t h e  s h i p .  

R e ~ r o d u c t i v e  b i o l o &  i n .  deep - sea  o w h i u r o i d s  a n d  h o l o t h u r i a n s  

f rom t h e  R o c k a l l  Trough - 

+------------------------------------------------------------------------------ 

I 1 
I From D r .  P a u l  A .  T y l e r ,  Dept .  of Oceanograplly,  U n i v e r s i t y  C o l l e g e  o f  Swansea ,  I I 
I t h e  E d i t o r  h a s ,  t h r o u g h  J o h n  Gage, r e c e i v e d  t h e  f o l l o w i n g  i n t e r e s t i n g  r e p o r t  I I 
I on  ech inode rm work b a s e d  on  s a m p l e s  o b t a i n e d  d u r i n g  t h e  b e n t h o s  programme of 
l t h e  S c o t t i s h  Mar ine  B i o l o g i c a l  A s s o c i a t l . o n ,  Oban. The E d i t o r  welcomes s imi l a r  I 
I 
I c o n t r i b u t i o n s  t o  f o r t h c o m i n g  i s s u e s  o f  the Newsletter I 
I I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  

0 1 ) 1 1  i l ~ r o i  ( l : ; .  S t . w j i  ( 8 : ;  0.f  I.hr! r ( ! r ) r r ) ( l ~ ~ c : l - i  v(!  :;l,r,~l ( v l i  r!:; O K  ( . ) ~ ) I I  i 11roi (1:; 1ro111 l - l ~ ( ?  l40(!k(1 l l 
.-A---. -- -- -.-.- - 
'l'roucjh arc? a lmos t comple to . Pour ophiuro. i .ds  have bee r l  cxil~nirlcd: 

Ophiura zjungnlani. T h i s  s p e c i e s  c o l l e c t e d  from 2 ,900  m shows e v i d e n c e  of a h i g h l y  
s y n c h r o n o u s  r e p r o d u c t i v e  c y c l e  w i t h  t h e  i n i t i a t i o n  o f  g a m e t o g e n e s i s  i.n ~ a r c h / ~ p r i  l, 
a c t i v e  * ~ i t e l l o g e n e s i s  i n  S e p t e m b e r -  December a n d  a spawnout  i n  l a t e  ~ a n u a r y / ~ e b r u a r y  
of e a c h  y e a r .  Ev idence  f o r  t h e  o c c u r r e n c e  o f  a p l a n k t o n i c  l a r v a  f o r  t h i s  s p e c i e s  i s  
b a s e d  on t h e  small e g g  s i z e ,  f e c u n d i t y  a n d  t h e  o c c u r r e n c e  o f  p o s t  l a r v a l  Op?ziura Zjung- 

- mani i n  o b l i q u e  RMT s a m p l e s  down t o  2,700 m i n  t h e  R o c k a l l  Trough d u r i n g  J u n e .  The 
r e l a t i o r ~ s h i p  o f  O-)?ziopZuteus r m o s u s  , whl ch o c c u r s  j.n RkT s a n ~ p l e s  d u r i n g  s p r i n g ,  a n d  
a d u l t  OphCura Zjungrnani is  s t i l l  open  t o  s p e c u l a t i o n .  

~ ~ h i o m u o i w n  Zymani. E v i d e n c e  f o r  the r e p r o d u c t i v e  s t r a t e g y  i n  t h i s  s p e c i e s  i s  
s t i  ll. u n d e r  d i s c u s s i o n .  E g g  s i z e  and  f e c u n d i t y  s u g g e s t  an  a b b r e v i a t e d  p o s s i b l y  de- 
mersal l a r v a .  A t  p r e s e n t ,  e v i d e n c e  of r e p r o d u c t i v e  p e r i o d i c i t y  s u g g e s t s  a low l e v e l  
c o n t i n u o u s  spawnout  t h r o u g h o u t  t h e  y e a r  b u t  t h e s e  s p e c u l a t i o r l s  await c o n f i r m a t i o n  f rom 
t h e  l a t e s t  s a m p l e s  . 

Ophiacantha bidentatn.  T h i s  s p e c i e s  h a s  a r e l a t i v e l y  l a r g e  e g g  a n d  l o w  f e c u n d i t y  
s u g g e s t i n g  d i r e c t  deve lopmen t .  However, no e v i d e n c e  o f  b r o o d i n g  h a s  y e t  b e e n  o b s e r v e d  
a l t h o u g h  t h e  more r e c e n t  s a m p l e s  await e x a m i n a t i o n .  T h e r e  i s  no  e v i d e n c e  o f  a r e p r o -  
d u c t i v e  p e r i o d i c i t y  . 

Ophiocten Zatens. The number o f  spec imens  o f  t h i s  s p e c i e s  found  i s  v e r y  f e w .  
However, one  i n d i v i d u a l  was found t o  b e  b r o o d i n g  a number of g a s t r u l a e  i n  a s a c - l i k e  
s t r u c t u r e  be tween f o l d s  i n  t h e  s tomach .  

Hol.othuri .ans.  ~ w o  small s p e c i e s ,  .YpsiZnthuria talismani a n d  Cherbonniera ut:ricu~zcs -- 
h a v e  b e e n  found  r e g u l a r l y  i n  t h e  t i m e  series sarnpl-es f rom t h e  R o c k a l l  Trough.  I n i t i a l  
o b s e r v a t i o n s  o f  t h e  gonads  s u g g e s t  b o t h  s p e c i e s  h a v e  a r e l a t i v e l y  low f e c u n d i t y  a n d  
e g g  s i z e  o f  a b o u t  400&m. T h i s  would  s u g g e s t  t h a t  b o t h  s p e c i e s  h a v e  a l e c i t h o t r o p h i c  
l a r v a  o r  h a v e  d i r e c t  deve lopmen t .  However, of t h e  few spec imens  s o  f a r  examined t h e r e  
a p p e a r s  t o  b e  n o  e v i d e n c e  o f  b r o o d i n g .  I t  is i n t e n d e d  t o  examine  t h e  t i m e  series mate-  
r i a l  o f  b o t h  s p e c i e s  t-o d e t e r m i n e  t h e i r  r e p r o d u c t i v e  s t r a t e g y  i n c l u d i n g  b o t h  l a r v a l  
t y p e  and  r e p r o d u c t i v e  p e r i o d i c i t y  . 



P u b l i c a t i o n s :  

T y l e r ,  P.A. & J . D .  Cage,  1979:  The r e p r o d u c t i v e  e c o l o g y  o f  deep - sea  o p h i u r o i d s .  - 
1 3 t h  European Symposium o n  Mar ine  B i o l o g y  ( i n  p r e s s ) .  

T 'y l e r ,  P . A .  & J . D ,  Gage, 1979:  An a b y s s a l  t i m e  s e r i e s  11: R e p r o d u c t i v e  and  p o p u l a t i o n  
b i o l o g y  o f  t h e  d e e p  sea b r i t t l e  s t a r  ~]??ziura Z,jungmcxni. - ( I n  advanced  prep .  ) . 

T y l e r ,  P . A .  & J . D .  Gage, 1979:  A n  d ~ y s s a l  t j - m e  s e r i e s  111: R e p r o d u c t i v e  b i o l o g y  of 
t h e  d e e p  sea o p h i u r o i d s  Uphiurnusium I~mani ,  Ophiacantha bi&ntata and  Ophiocten 
Zatens. - ( I n  p r e p . ) .  

Towards a b e t t e r  u n d e r s t a n d i n g  o f  t h e  A t l a n t i c  xenophyophore  f a u n a  

The xenophyophnres  a r e  g i a n t  m a r i n e  p r o t o z o a n s  t h a t ,  p l a c e d  i n  a subcLass  o f  t h e i r  own 
w i t h  t h e  class Rhizopodea ,  seem t o  form a w e l l - d e f i n e d  g r o u p ,  p re sumab ly  r e l a t e d  t o  
the  F o r a m i n i f e r a .  Mainly  a b y s s a l  i n  d i s t r i b u t i o n ,  t h e y  h a v e  b e e n  r e c o r d e d  i n  many 
w i d e l y  s c a t t e r e d  a r e a s .  

One o f  u s  ( T e n d a l )  h a s  e a r l i e r  p o i n t e d  t o  t h e  s t r a n g e  f a c t  t h a t  t h e r e  were o n l y  
few r e l i a b l e  r e c o r d s  o f  xenophyophores  from t h e  A t l a n t i c  as compared t o  t h e  P a c i f i c  
and I n d i a n  Oceails.  I n  r e c e n t  y e a r s ,  however ,  exped:i t i o n s  from s e v e r a l .  c o u n t r i e s  have  

rovi-ddd new s a m p l e s ,  pous , ih ly  as  a r e s u l .  t o f  e f f o r t s  to make expedi . t i .on  p a r t i c i p a t ~  ts 
~Iwawe o f  t h e  e x i s t e n c e  o f  t h e  g r o u p .  

I n  a d d i t i o n  to  t h e  e a r l i e r  m a t e r i a l  f rom the "Cha l l enge r1 ' -  ( 1873-1876) , " T r i  ton"-  
(1882)  , "Sco t i a t ' -  (1904) , a n d  " G 0 1 d s e e k e r ~ ~ -  (1910)  e x p e d i t i o n s ,  s amples  f rom t h e  "Aka- 
dernik Kurcha tovW-  ( c r u i s e  11 1972 ,  c r u i s e  14  1 9 7 3 ) ,  "Jean Charco t t ' -  (INCAL 1976,  RIO- 

EMA 1.977) , and  " R . R . S .  Discove ry t t -  ( c r u i s e  6 3  1974,  c r u i s e  79 1976 ,  c r u i s e  82  1977)  
=:xpedi t i o n s  a re  now a v a i l a b l e .  'I.'he pre l .  i minary  s t u d y  oE these col.lectS.t-,ns, o r i g i n a t i n g  
Erorr~ di. E f e r e r r  t p a r t . s  of t h e  N o r t t r  A t l . a n t j  c h a s  a l l o w e d  sigrlj. Eican  C ,  al.thoug11 v e r y  
g e n e r a l  c o n c l u s i o n s  : 

l) The nurr~ber o f  xenophyophore spcacies now known from t h e  A t l a n t i c  Ocean is  a b o u t  t h e  
same a s  f o r  t h e  I n d i a n  Ocean a n d  t h e  P a c i f i c  Ocean. 

2 )  The two o r d e r s  o f  xenophyophores  are b o t h  r e p r e s e n t e d  i n  t h e  A t l a n t i c  a r e a ,  a s  are 
a l l  t h e  f i v e  f a m i l i e s .  With r e s p e c t  t o  g e n e r a  and  s p e c i e s ,  it i s  too e a r l y  t o  s a y  
a n y t h i n g  d e f i n i t e ,  b u t  t h e r e  are i n d i c a t i o n s  o f  a  r a t h e r  s t r o n g  "endemic" e l e m e n t ,  
a t  l e a s t  a t  t h e  s p e c i e s  l e v e l .  

3)  When compared to t h e  o t h e r  t w o  l a r g e  o c e a n s  t h e r e  seems t o  b e  a predominance  o f  
s p e c i e s  b e l o n g i n g  to  t h e  order Psamminida ih t h e  A t l a n t i c .  These  s p e c i e s  g e n e r a l l y  
have Inore weakly  cemnted a g g i u t i n a t e d  tests t h a n  t h e i r  r e l a t i v e s  i n  t h e  o t h e r  oce- 
a n s ,  a fact t h a t  at least p a r t l y  explains t h e  heavy f r a g m e n t a t i o n  c h a r a c t e r i s t i c  
of t h e  A t l a n t i c  s a m p l e s ,  The reason f o r  t h e  weak c e m e n t a t i o n  i s  a t  p r e s e n t  unknown. 

4 )  A n a l y s i s  of p h o t o g r a p h s  from 3000 and  6000 m d e p t h s  i n  t h e  NE A t l a n t i c  has  p r o v i d e d  
i n f o r m a t i o n  on  l i v i n g  p o s i t i o n s ,  abundance  a n d  d i . s t r i b u t i o n  o f  xenophyophores  . The 
maximum d e n s i t i e s  seem to be somewhat h i g h e r  t h a n  d e n s i t i e s  e s t i m a t e d  ea r l i e r  on  
p h o t o s  from b a t h y a l  a n d  h a d a l  d e p t h s  i n  t h e  W e s t  P a c i f i c .  I t  seems s a f e  t o  con- 
c l u d e  t h a t  xenophyophores  i n  some a r e a s  n r u s t  p l a y  a c o n s i d e r a b l e  r o l e  a l so  i n  t h e  
a b y s s a l  ben  t h i c  community . 

O l e  S .  T e n d a l ,  Copenhagen Andrew J. Gooday, Wormley 

R e c e n t  l i t e r a t u r e  o n  t h e  A t l a n t i c  xenoph~ouhore f a u n a :  

Gooday, A . J .  & O.S. Tenda l :  N e w  xenophyophores  i.n s a m p l e s  and  p h o t o g r a p h s  f r o m  t h e  
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