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Zusammenfassung 

I m  Rahmen d e r  d e u t s c h - e n g l i s c h e n  Zusammenarbe i t  i n  d e r  A n t -  
a r k t i s f o r s c h u n g  b e t e i l i g t e  s i c h  d i e  B u n d e s r e p u b l i k  D e u t s c h -  
l a n d  i m  Sudsommer 1981 /82  a n  e i n e r  E x p e d i t i o n  m i t  dem RRS 
' J o h n  B i s c o e "  d e s  B r i t i s h  A n t a r c t i c  S u r v e y .  Der d r i t t e  Ab- 
s c h n i t t  d i e s e r  E x p e d i t i o n  w a r  b e s t i m m t  vom d e u t s c h e n  P r o -  
gramm, a n  dem s i c h  W i s s e n s c h a f t l e r  d e s  A l f r e d - W e g e n e r - I n s t i -  
t u t s  f Ã ¼  P o l a r f o r s c h u n g ,  B r e m e r h a v e n ,  und  d e r  A r b e i t s -  
g r u p p e  f Ã ¼  P o l a r o k o l o g i e ,  K i e l ,  b e t e i l i g t e n .  

Auf 4 D a u e r s t a t i o n e n  w u r d e n  k u r z f r i s t i g e  Ã „ n d e r u n g e  i n  d e r  
V e r t e i l u n g  von P h y t o -  und Z o o p l a n k t o n  u n t e r s u c h t .  Zur  E r -  
f a s s u n g  d e r  g r o Ã Ÿ r Ã ¤ u m i g  V e r t e i l u n g  von P h y t o -  und  Zoop lank-  
t o n ,  K r i l l  und F i s c h l a r v e n  wurden  m e h r e r e  S c h n i t t e  i m  Raum 
d e r  a n t a r k t i s c h e n  H a l b i n s e l  und d e r  S c o t i a  S e e  g e f a h r e n .  
G l e i c h z e i t i g  w u r d e n  p h y s i o l o g i s c h e  und b i o c h e m i s c h e  E x p e r i -  
m e n t e ,  F u t t e r u n g s v e r s u c h e  a n  Copepoden und p o p u l a t i o n s g e n e -  
t i s c h e  U n t e r s u c h u n g e n  a m  K r i l l  d u r c h g e f Ã ¼ h r t  

Ã  ̂

Dieser B e r i c h t  e n t h a l t  e i n e  B e s c h r e i b u n g  d e s  F a h r t v e r l a u f e s  
s o w i e  B e r i c h t e  d e r  e i n z e l n e n  A r b e i t s g r u p p e n  Ã œ b e  d u r c h g e f Ã ¼ h r  
t e  A r b e i t e n  und e r s t e  E r g e b n i s s e .  

Summary 

I n  t h e  f ramework of t h e  German-Eng l i sh  c o o p e r a t i o n  i n  Ant-  
a r c t i c  r e s e a r c h ,  t h e  F e d e r a l  R e p u b l i c  o f  Germany p a r t i c i -  
p a t e d ,  i n  t h e  a u s t r a l  Summer 1981/82 ,  i n  a n  e x p e d i t i o n  o f  
RRS J o h n  B i s c o e ,  o f  t h e  B r i t i s h  A n t a r c t i c  S u r v e y .  T h e  
t h i r d  l e g  o f  t h i s  e x p e d i t i o n  was d e t e r m i n e d  by t h e  German 
Programme,  i n  w h i c h  s c i e n t i s t s  o f  t h e  A l f r e d - W e g e n e r - I n s t i -  
t u t e  f o r  P o l a r  R e s e a r c h  i n  Bremerhaven ,  and  o f  t h e  Working  
G r o u p  o n  P o l a r  E c o l o g y  i n  K i e l ,  p a r t i c i p a t e d .  

A t  4 p e r m a n e n t  S t a t i o n s ,  s h o r t - t e r m  c h a n g e s  i n  t h e  d i s t r i -  
b u t i o n  o f  p h y t o -  a n d  z o o p l a n k t o n  were e x a m i n e d .  I n  o r d e r  t o  
u n d e r s t a n d  t h e  l a r g e - s c a l e  d i s t r i b u t i o n  o f  p h y t o -  and  zoo- 
p l a n k t o n ,  o f  k r i l l  a n d  f i s h  l a r v a e ,  s e v e r a l  p r o f i l e s  were 
r u n  i n  t h e  r e g i o n  o f  t h e  A n t a r c t i c  P e n i n s u l a  a n d  S c o t i a  
S e a .  A t  t h e  Same t ime,  p h y s i o l o g i c a l  and  b i o c h e m i c a l  expe -  
r i m e n t s ,  f e e d i n g  t e s t s  w i t h  c o p e p o d s ,  and  p o p u l a t i o n  gene -  
t i c  e x p e r i m e n t s  w i t h  k r i l l  were made. 

T h i s  r e p o r t  c o n t a i n s  a d e s c r i p t i o n  o f  t h e  c r u i s e  t r a c k  a s  
w e l l  a s ,  r e p o r t s  o f  i n d i v i d u a l  w o r k i n g  g r o u p s  o n  work  d o n e ,  
and  On f i r s t  r e s u l t s .  
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Introduction 

The British Antarctic Survey carries out a comprehensive 
annual Offshore Biological Programme (OBP) mainly around 
South Georgia. Institutions in the Federal Republic of 
Germany investigate a wider geographic area, mainly between 
the South Orkney Islands and the West coast of the Antarctic 
Peninsula, but at less frequent intervals. Both programmes 
contribute to the international Programme BIOMASS (Biologi- 
cal Investigations of Marine Antarctic Systems and Stocks). 
For scientific, logistic and financial reasons it was 
thought that close links between the British and German 
programmes could be mutually advantageous. A joint pro- 
ject of research in waters south of 60Â using the BAS 
vessel, RRS John Biscoe, was envisaged, with the Alfred- 
Wegener-Institute for Polar Research making a contribution 
towards the running costs of the vessel. German scientists 
would also come from the Working Group on Polar Ecology of 
the University of Kiel (Arbeitsgruppe fÃ¼ Polarokologie der 
UniversitÃ¤ Kiel) which is mainly sponsored by the Federal 
Ministry of Science and Technology. 



P r o v i s i o n a l  p l a n s  f o r  t h e  j o i n t  v e n t u r e  w e r e  d i s c u s s e d  
i n  May and December 1980.  However, t h e s e  p l a n s  had  t o  b e  
r e v i s e d  a f t e r  t h e  1980/81 a u s t r a l  Summer when t h e  B r i t i s h  
s c i e n t i s t s  c o u l d  n o t  c a r r y  o u t  t h e i r  r e g u l a r  OBP programme 
o r  p a r t i c i p a t e  i n  t h e  F i r s t  I n t e r n a t i o n a l  BIOMASS E x p e r i m e n t  
F I B E X )  b e c a u s e  o f  t e c h n i c a l  f a i l u r e  o f  t h e i r  v e s s e l ,  b u t  
t h e  Germans g a i n e d  e x p e r i e n c e  i n  FIBEX from t w o  v e s s e l s .  
C o n s e q u e n t l y ,  it was a g r e e d  t h a t  i n  1981/82 a  normal  OBP 
p r o g r a m m e  w o u l d  b e  c a r r i e d  o u t ,  c o n s i s t i n g  o f  a  S o u t h  
G e o r g i a  Zone Survey  and  a  S o u t h  G e o r g i a  S h e l f  K r i l l  P a t c h  
s t u d y  ( J o h n  B i s c o e ,  c r u i s e  3, Leg 1  and 2 ) ,  f o l l o w e d  by a  
s e p a r a t e  j o i n t  r e s e a r c h  s t u d y  o n  w a t e r s  a round  t h e  A n t a r c t i c  
P e n i n s u l a '  (Leg 3 ) .  I t  was a g r e e d  t h a t  t h e r e  would  b e  some 
German p a r t i c i p a t i o n  i n  OBP; A. Keck would s t u d y  t h e  moul- 
t i n g  p h y s i o l o g y  and f l u o r i d e  m e t a b o l i s m  o f  k r i l l  ( E u p h a u s i a  
s u p e r b a ) ,  and W. Hagen would s t u d y  t h e  g e n e r a l  b i o l o g y  o f  
C h a e t o g n a t h s .  M a j o r  e m p h a s i s  d u r i n g  Leg 3 w o u l d  b e  o n  a  
German p r o g r a m m e ,  c o n s i s t i n g  o f  c o m p a r a t i v e  s t u d i e s  o n  
p h y t o -  and  z o o p l a n k t o n  community s t r u c t u r e  i n  v a r i o u s  a r e a s  
a r o u n d  t h e  A n t a r c t i c  P e n i n s u l a  a n d  S c o t i a  A r e ,  a n d  o f  
s t u d i e s  On e a r l y  l i f e  S t a g e s  o f  k r i l l  a n d  f i s h  s p e c i e s ,  
k r i l l  b i o c h e m i s t r y  a n d  p o p u l a t i o n  d y n a m i c s ,  a n d  c o p e p o d  
t r o p h o d y n a m i c s .  F i v e  a r e a s  were  s e l e c t e d  t o  g i v e  t h e  wide  
g e o g r a p h i c  r a n g e  n e c e s s a r y  ( F i g  . 1  1. 

T h e s e  w e r e  
- S c o t i a  S e a ,  i n c l u d i n g  t h e  E l e p h a n t  I s l a n d  r e g i o n ,  
- B r a n s f i e l d  S t r a i t ,  
- S e a s  West o f  t h e  A n t a r c t i c  P e n i n s u l a ,  
- N o r t h e r n  Wedde l l  S e a ,  
- S o u t h  G e o r g i a  r e g i o n .  

A r e d u c e d  BAS t e a m  w o u l d  s t u d y  t h e  h y d r o g r a p h y  o f  t h e s e  
a r e a s  and c a r r y  o u t  a c o u s t i c  s u r v e y s  o f  k r i l l  c o n c e n t r a t i o n .  
BAS p e r s o n n e l  would a l s o  r e m a i n  r e s p o n s i b l e  f o r  t h e  d e p l o y -  
ment  o f  s a m p l i n g  e q u i p m e n t .  

T h e  P r o g r a m m e s  c o n s i s t e d  m a i n l y  o f  4 t i m e - s t a t i o n s  f o r  
t h e  s t u d y  o f  d i u r n a l  v a r i a t i o n s  i n  p h y t o -  and  z o o p l a n k t o n  
d i s t r i b u t i o n  and p h y s i o l o g y .  F u r t h e r m o r e ,  t h e  l a r g e  s c a l e  
d i s t r i b u t i o n  o f  w a t e r m a s s e s ,  k r i l l  and p l a n k t o n  was s t u d i e d  
e n  r o u t e  and a t  s h o r t  s t a t i o n s  a l o n g  s e v e r a l  p r o f i l e s .  L i v e  
s p e c i m e n  had t o  be  c o l l e c t e d  fo r  s t u d i e s  i n  p h y s i o l o g y  and 
b i o c h e m i s t r y .  

Some m i n o r  a l t e r a t i o n s  t o  t h e  s h i p  were  r e q u i r e d  t o  p r o v i d e  
t h e  a d d i t i o n a l  l a b o r a t o r y  s p a c e  made n e c e s s a r y  by t h e  change  
o f  e m p h a s i s  t o  more e x p e r i m e n t a l  s t u d i e s .  T h e s e  would i n -  
c l u d e  t h e  t e m p o r a r y  I n s t a l l a t i o n  i n  t h e  f o r w a r d  h o l d  o f  a  
b i o c h e m i c a l  l a b o r a t o r y  b u i l t  i n t o  a  c a r g o  c o n t a i n e r .  



O b j e c t i v e s  o f  t h e  J o i n t  B i o l o q i c a l  E x p e d i t i o n  

P h y s i c a l  Oceanography 

To i d e n t i f y  and d e s c r i b e  t h e  h o r i z o n t a l  and v e r t i c a l  d i s t r i -  
b u t i o n  o f  w a t e r  masses  i n  t h e  a r e a ,  and r e l a t e  t o  a r e a l  and 
t e m p o r a l  V a r i a t i o n  i n  p l a n k t o n  c o m m u n i t y  c o m p o s i t i o n .  
P a r t i c u l a r  i n t e r e s t  would b e  p a i d  t o  t h e  B r a n s f i e l d  S t r a i t  
a r e a  w h e r e  w a t e r  f rom t h e  W e d d e l l  S e a  g y r e  e n t e r s  d u r i n g  t h e  
summer t o  mix w i t h  B e l l i n g s h a u s e n  Sea/Drake P a s s a g e  w a t e r s .  
F i v e  STD t r a n s e c t s  were  p l a n n e d  f o r  t h i s  a r e a .  A P l e s s e y  
s a l i n i t y - t e m p e r a t u r e  p r o Â  i l e r  (STD) w i t h  a  G e n e r a l  O c e a n i c s  
w a t e r  b o t t l e  r o s e t t e  s y s t e m  would  b e  used  o n  mos t  s t a t i o n s .  

P h y t o p l a n k t o n ,  M i c r o z o o p l a n k t o n  

To e s t i m a t e  t h e  t o t a l  b i o m a s s  i n  c e r t a i n  p a r t s  o f  t h e  a r e a  
by means o f  c h l o r o p h y l l  measurements  and c e l l  Coun ts .  Domi- 
n a n t  s p e c i e s  a n d  communi ty  c o m p o s i t i o n  w o u l d  b e  r e l a t e d  
t o  w a t e r  m a s s  D i s t r i b u t i o n  a n d  t h e  o c c u r r e n c e  o f  k r i l l .  

I n v e n t o r y  o f  Macrozoop lank ton  

To s t u d y  l a r g e -  and  s m a l l - s c a l e  a r e a l  and t e m p o r a l  v a r i a t i o n  
i n  t o t a l  m a c r o z o o p f a n k t o n  a b u n d a n c e ,  a n d  i n  c o m m u n i t y  
c o m p o s i t i o n  r a t ios  o f  t h e  m a j o r  component g r o u p s  - k r i l l ,  
o t h e r  e u p h a u s i i d s ,  s a l p s ,  c o p e p o d s ,  c h a e t o g n a t h s ,  f i s h  
l a r v a e ,  e t c .  T h e r e  a p p e a r s  t o  b e  c o n s i d e r a b l e  v a r i a t i o n  i n  
A n t a r c t i c  w a t e r s ,  w i t h  d e n s e  c o n c e n t r a t i o n  o f  k r i l l  and most 
o t h e r  g r o u p s  b e i n g  m u t u a l l y  e x c l u s i v e .  P a r t i c u l a r  a t t e n t i o n  
would  b e  g i v e n  t o  t h e  a r e a  West o f  t h e  A n t a r c t i c  P e n i n s u l a ,  
f o r  which  d a t a  i s  c u r r e n t l y  v e r y  s p a r s e ,  and t o  r e p e a t i n g  
some s t a t i o n s  w o r k e d  by R V  W a l t e r  H e r w i g  a n d  RV M e t e o r  
a t  t h i s  t i m e  i n  p r e v i o u s  y e a r s ,  u s i n q  s i m i l a r  q e a r  - t h e  
r e c t a n g u l a r  m i d w a t e r  t r a w l  (RMT1+8). D i s c r e t e  h a u l s  t a k e n  
f r o m  3 d e p t h  S t r a t a  w i t h  t h e  m u l t i p l e  c l o s i n g  RMT1+8 m 
a t  v a r i o u s  times o f  t h e  day  a t  t i m e  s t a t i o n s  would b e  u s e d  
t o  s t u d y  d i u r n a l  v e r t i c a l  m i g r a t i o n  and m i c r o s c a l e  v a r i a b i l -  
i t y .  I n f o r m a t i o n  on f i s h  l a r v a e  is  v e r y  s p a r s e  f o r  t h e  a r e a ,  
e s p e c i a l l y  s o u t h  o f  t h e  Bismarck  S t r a i t  and t h e  Wedde l l  S e a .  
P a r t i c u l a r  e m p h a s i s  would b e  p l a c e d  On o b t a i n i n g  m a t e r i a l  
f o r  i m p r o v i n g  c u r r e n t  l a r v a e  i d e n t i f i c a t i o n  k e y s  and i n v e s -  
t i q a t i n g  f e e d i n q  h a b i t s .  The d e e p e r  RMT1+8 m h a u l s  s h o u l d  
p r o v i d e  m a t e r i a l  t o  e x t e n d  t h e  C h a e t o g n a t h  s t u d y  b e g u n  
d u r i n q  Leqs  1  and 2 w i t h  r e g a r d  t o  q e o g r a p h i c a l  and  v e r t i c a l  
d i s t r i b u t i o n .  



Bio logy  o f  C h a e t o g n a t h s  

To s t u d y  t h e  n u t r i t i o n a l  e c o l o g y  o f  A n t a r c t i c  C h a e t o g n a t h s .  
Feed ing  e x p e r i m e n t s  would b e  conduc ted  t o  f i n d  o u t  a b o u t  
p r e y  s e l e c t i o n ,  p r e y  d e t e c t i o n  and c a p t u r e ,  f e e d i n g  p r o c e s s ,  
d i g e s t i o n  t i m e s  and f o o d  r e q u i r e m e n t s .  

D i s t r i b u t i o n  and ~ o p u l a t i o n  G e n e t i c s  o f  K r i l l  

To s t u d y . t h e  g e o g r a p h i c  d i s t r i b u t i o n  o f  k r i l l  i n  r e l a t i o n  t o  
w a t e r  m a s s e s  by ( a )  c o m p a r i n g  t h e  a c o u s t i c  s i g n a l  s t r e n g t h  
o f  k r i l l  c o n c e n t r a t i o n  f rom d i f f e r e n t  g e o g r a p h i c  l o c a t i o n s  
w i t h  n e t  s a m p l e s .  P a t t e r n s  o f  a g g r e g a t i o n  a n d  v e r t i c a l  
m i g r a t i o n  would b e  r e l a t e d  t o  e n v i r o n m e n t a l  f e a t u r e s .  The 
wide g e o g r a p h i c  r a n g e  o f  Leg 3 would p r e s e n t  a n  e x c e l l e n t  
o p p o r t u n i t y  f o r  t h i s  BAS p r o j e . c t .  A s t a n d a r d  SIMRAD EK-SI 20 
S c i e n t i f i c  Echosounder  w i t h  hul l -mounted t r a n s d u c e r  would b e  
u s e d ,  i n t e r f a c e d  t o  a  QM MkII E c h ~ ~ i n t e g r a t o r  and  a  SIMRAD 
NL Dopple r  Log p r o v i d i n g  a n a l o g u e  s p e e d  i n d i c a t i o n  and r e s e t  
p u l s e 5  a t  1  n  mile o r  0.1 n  m i l e  i n t e r v a l s .  The e c h o s o u n d e r  
and I n t e g r a t o r  would b e  c a l i b r a t e d  a t  t h e  S t a r t  o f  t h e  Leg 
and m o n i t o r e d  a t  r e g u l a r  i n t e r v a l s .  ( b )  by t a k i n g  s a m p l e s  o f  
k r i l l  f o r  l e n g t h  f r e q u e n c y ,  Sex and m a t u r a t i o n  S t a g e  a n a l y -  
s i s  a t  f r e q u e n t  i n t e r v a l s  f o r  t h e  F e d e r a l  I n s t i t u t e  f o r  
F i s h e r i e s  R e s e a r c h ,  Hamburg.  D i u r n a l  v a r i a t i o n  i n  c a t c h  
c o m p o s i t i o n  would b e  i n v e s t i g a t e d  by s a m p l i n g  t h r e e  d e p t h  
S t r a t a  on  each  o c c a s i o n  by RMT1+8 m. 

To s t u d y  k r i l l  p o p u l a t i o n  g e n e t i c s .  F r e s h  m a t e r i a l  would be  
used t o  i n v e s t i g a t e  t h e  v a r i a b i l i t y  i n  p r o t e i n  s t r u c t u r e  o f  
s u i t a b l e  enzymes. The r e s u l t s  would be  compared w i t h  b i o l o g -  
i c a l  and morphomet r ic  c h a r a c t e r i s t i c s .  

S t u d i e s  On K r i l l  Eggs and  L a r v a e  

To c o n t i n u e  work c a r r i e d  o u t  i n  t h e  a r e a  by German s c i e n -  
t i s ts  s i n c e  1975, which  h a s  r e v e a l e d  wide  a n n u a l  v a r i a t i o n  
i n  a b u n d a n c e ,  a n d  i n  s e a s o n a l  a n d  a r e a l  d i s t r i b u t i o n .  
F u r t h e r  d a t a  On e g g s  a n d  l a r v a e  w o u l d  b e  o b t a i n e d  w i t h  
r e l a t e d  h y d r o g r a p h i c  a n d  spawning c o n d i t i o n  d a t a .  A number 
o f  d e e p  v e r t i c a l  h a u l s  would be  t a k e n  w i t h  70 c m  c l o s i n g  
n e t s  t o  g i v e  more i n s i g h t  i n t o  t h e  v e r t i c a l  d i s t r i b u t i o n  o f  
l i f e  s t a g e s  d u r i n g  t h e  d e v e l o p m e n t a l  a s c e n t .  

To c o n t i n u e  work b e g u n  o n  RV M e t e o r  i n  1 9 8 1  o n  l a r v a l  
appendages ,  and t h e i r  f u n c t i o n s  i n  food  p a r t i c l e  c o l l e c t i o n  
and I n g e s t i o n .  L a r v a e  would b e  k e p t  a l i v e  beyond m o u l t i n g  t o  
p r o v i d e  p e r f e c t  s p e c i m e n s  f o r  a  s u b s e q u e n t  s c a n n i n g - e l e c t r o n -  
m i c r o s c o p e  s u r v e y  o f  a p p e n d a g e  m o r p h o l o g y  i n  d i f f e r e n t  
d e v e l o p m e n t a l  s t a g e s .  T h e s e  s t u d i e s  on  f u n c t i o n a l  morphology 
would be  combined w i t h  f i l m e d  l i v e  o b s e r v a t i o n s .  



To determine the rate of development and duration of each 
larval Stage by keeping larvae under standard conditions for 
extended periods of time. Onset of feeding would be esta- 
blished On the basis of the ontogenetic development of the 
gut and the presence of food particles. 

Physiology and Biochemistry of Phytoplankton, Zooplankton 
and Krill 

To investigate the phys iology and biochemistry of adaptive 
mechanisms in Antarctic organisms. Monocultures of dominant 
phytoplankton species would be established under natural low 
temperature conditions and transported to Kiel for studies 
On growth rates, enzyme kinetics and other physiological 
act ivi t ies . 
During Leg 3, krill and other zooplankters would be incubat- 
ed at various temperatures, and respiration rates measured 
immediately and over a period of at least two weeks to 
assess adaptation capabilities. Chemical methods for enzyme 
kinetics would be used to assess how the metabolism works at 
near-freezing point temperatures. 

Moulting Physiology and Fluoride Metabolism of Krill 

To study and quantify the process of fluoride uptake. Krill 
would be maintained i~ natural or artificial seawater with 
various fluoride concentrations. Survival and moulting would 
be studied. The fluoride content of different Organs would 
be measured potentiometrically. 

Trophodynamics of Herbivorous Copepods 

To study the feeding biology of the dominant species by 
means of concurrent field observations and laboratory 
experiments. The abundance of various herbivorous copepod 
species, and diurnal rhythms in feeding activity as indicat- 
ed by stomach contents, stomach chlorophyll 5 levels, 
digestive enzymes, would be related to horizontal and 
vertical variations in the standing stocks of phytoplankton 
and krill throughout the area. Data on faecal pellet 
production would be obtained from in situ Sediment trap 
collections. Various indicators of secondary production, 
such as grazing, Ingestion, assimilation, excretion and 
respiration rates, would be measured in flask experiments. 



O r n i t h o l o g i c a l  S t u d i e s  

To p r o v i d e  d a t a  f o r  t h e  SCAR S e a b i r d  Mapping Scheme which 
is d e s i g n e d  t o  r e c o r d  t h e  d i s t r i b u t i o n  and f e e d i n g  z o n e s  
o f  s e a b i r d s  i n  A n t a r c t i c  a n d  s u b - A n t a r c t i c  w a t e r s .  BAS 
p e r s o n n e l  would r e c o r d  d a t a  t h r o u g h o u t  each day  a c c o r d i n g  t o  
t h e  p r o c e d u r e  d e f i n e d  f o r  t h i s  i n t e r n a t i o n a l  r e s e a r c h  
Programme. 



Scientific Complement 

British team (all of British Antarctic Survey) 

D Bone 

Dr I Everson 

Dr R B Heywood 

M Pilcher 

M Roscoe 

J Warren 

M G White 

M J Whitehouse 

Technician, nets 

Krill biologist 

Oceanographer, Co-Chief Scientist 

Krill biologist 

Technician, Electronics 

Technician, Electronics 

Fish biologist 

Technican, chemistry 

German team (of Alfred-Wegener-Institut fÃ¼ Polarforschung - AWI, 
and Arbeitsgruppe fÃ¼ P~larÃ–k010gi der UniversitÃ¤ Kiel - APO) 

C Dieckmann 

Dr G Hempel 

Dr H-J Hirche 

G Janssen 

A Kellermann 

P Marschall 

U Piatkowski 

Dr S Schnack 

A Schneider 

Dr R Schneppenheim 

M Venzmer 

Technician, chemistry (APÃ– 

Biologist, Chief scientist (AWI) 

Biochemist (AWI) 

Technician, biochemistry (AWI) 

Fish biologist (APO) 

Krill biologist (AWI ) 

Planktologist (AWI) 

Planktologist (AWI) 

Planktologist (AWI) 

Biochemist (APO) 

Planktologist (APO) 



C r u i s e  R e p o r t  

I t i n e r a r y  

3 0 t h  J a n  - I s t  F  

I s t  Feb - 8 t h  F e b  

9 t h  Feb - 1 2 t h  F e b  

1 3 t h  Feb - 1 8 t h  Feb  

1 9 t h  Feb - 22nd Feb 

23rd Feb - I s t  Mar 

2nd Mar 

3 r d  Mar - 2 3 r d  Mar 

a s s  age  t o  E1 e p h a n t  Isl  

Time s t a t i o n s  n o r t h  and s o u t h  o f  

E l e p h a n t  I s l a n d ,  and a  m e r i d i o n a l  

s e c t i o n  a c r o s s  t h e  W e d d e l l - S c o t i a  

C o n f l u e n c e  

B r a n s f i e l d  S t r a i t  and A n t a r c t i c  Sound 

Of f  t h e  West c o a s t  o f  t h e  A n t a r c t i c  

P e n i n s u l a  w i u  a  t i m e  s t a t i o n  o f f  

Matha S t r a i t  

B r a n s f i e l d  S t r a i t  and A n t a r c t i c  Sound 

N o r t h e r n  Wedde l l  S e a  w i t h  a  t i m e  s t a -  

t i o n ,  and S c o t i a  S e a  

Sou th -wes t  s h e l f  o f  S o u t h  G e o r g i a  

BAS l o g i s t i c  d u t i e s  and P a s s a g e  t o  

Montev ideo  

2 7 t h  J a n u a r y .  RRS J o h n  B i s c o e  a r r i v e d  a t  U s h u a i a ,  A r g e n t i -  
n a ,  t o  c o l l e c t  t h e  German t eam,  and t h e  c o n t a i n e r  l a b o r a t o r y  
which had been  t r a n s p o r t e d  f rom Hamburg by c o m m e r c i a l  c a r g o  
v e s s e l .  

3 0 t h  J a n u a r y .  T h e  v e s s e l  s a i l e d  a t  1 5 3 0  GMT f o r  t h e  
v i c i n i t y  o f  E l e p h a n t  I s l a n d ,  p a s s i n g  e a s t w a r d s  t h r o u g h  t h e  
B e a g l e  Channe l .  

I s t  F e b r u a r y .  AWI n e t s  were d e p l o y e d  o n  s u c c e s s f u l  t r i a l s ,  
d u r i n g  which i t  was f o u n d  n e c e s s a r y  o n l y  to  a d j u s t  b r i d l e  
l e n g t h s  f o r  t h e  N70 c l o s i n g  n e t .  Time s t a t i o n  I ,  n o r t h  o f  
E l e p h a n t  I s l a n d ,  was c e n t r e d  o n  6 0 ~ 5 2 ' ~  5 5 Â ° 1 0 '  a f t e r  
t h e  k r i l l  d i s t r i b u t i o n  i n  t h e  i m m e d i a t e  a r e a  h a d  b e e n  
q u i c k l y  examined d u r i n g  a 3  h r s  a c o u s t i c  s u r v e y .  The time 
s t a t i o n  was s t a r t e d  a t  2130 GMT and r a n  f o r  66 h r s ,  d u r i n g  
which t i m e  t h e  v a r i o u s  s a m p l i n g  e v e n t s  (STD, w a t e r  b o t t l e  
r o s e t t e  c a s t s ,  RMT1+8 m ,  s h a l l o w  v e r t i c a l  p h y t o -  a n d  zoo- 
p l a n k t o n  n e t s )  were r e p e a t e d  o v e r  6-8  h r  c y c l e s .  D u r i n g  



t h e  h o u r s  o f  d a r k n e s s  t h e  RMT1+8 m h a u l s  were s u p p l e m e n t e d  
b y  c o n c u r r e n t  n e u s t o n  a n d  f r a m e  n e t  h a u l s  d e p l o y e d  i n  
t h e  s u r f a c e  wa te r  f r o m  t h e  f o r e d e c k .  D e e p  ( 2 0 0 0  m )  N70 
v e r t i c a l  n e t  h a u l s  f o r  k r i l l  e g g s  and  l a r v a e  were d e p l o y e d  
a t  12  h r  i n t e r v a l s .  S e d i m e n t  t r a p s  were d e p l o y e d  f o r  t h r e e  
8-15 h r  c o n s e c u t i v e  p e r i o d s .  The  r o u t i n e  was b r o k e n  on  3 r d  
F e b r u a r y  by  a  6  h r  e x c u r s i o n  i n t o  t h e  s h a l l o w  c o a s t a l  w a t e r  
n o r t h  o f  E l e p h a n t  I s l a n d  f o r  a n  a c o u s t i c  s u r v e y ,  p h y t o p l a n k -  
t o n  v e r t i c a l  n e t  and  RMT1+8 m n e t  h a u l s .  T h e  s u r f a c e  w a t e r s  
were o f  D r a k e  P a s s a g e  o r i g i n  and  t h e  p h y t o p l a n k t o n  c o n s i s t e d  
m a i n l y  o f  C o r e t h r o n  s p p .  K r i l l  was  a b u n d a n t  i n  smal l  d e e p  
p a t c h e s  s c a t t e r e d  o v e r  a w i d e  area u n l i k e  t h e  t h i c k  l a y e r s  
d i s c o v e r e d  d u r i n g  E'IBEX. Zoo- a n d  i c h t h y o p l a n k t o n  w a s  
r e l a t i v e l y  p o o r .  L a r g e  c o p e p o d s  w e r e  p a r t i c u l a r l y  s c a r c e .  
Some k r i l l  e g g s  and  e a r l i e r  k r i l l  l a r v a e  were c a u g h t  i n  t h e  
d e e p  v e r t i c a l  h a u l s .  L a r g e  n u m b e r s  o f  k r i l l  f a e c e s  were 
c a u g h t  i n  t h e  s e d i m e n t  t r a p s .  T h e  a r e a  n o r t h  of E l e p h a n t  
I s l a n d  i s  s t i l l  a  p r e f e r r e d  f i s h i n g  g r o u n d  f o r  S o v i e t  
f a c t o r y  t r a w l e r s  and  u p  t o  17  v e s s e l s  c o u l d  b e  c o u n t e d  a t  a 
t i m e .  

4 t h  F e b r u a r y .  Wind s p e e d s  r e m a i n e d  b e t w e e n  14  a n d  1 6  
k n o t s  a n d  n o  time was  l o s t  o n  t h e  t i m e  s t a t i o n  wh ich  was  
c o m p l e t e d  a t  1500  h r s  GMT. RRS John B i s c o e  s t e a m e d  e a s t w a r d  
t o w a r d s  t h e  W e d d e l l - S c o t i a  S e a  C o n f l u e n c e .  T h e  a c o u s t i c  
s u r v e y  r u n  was b r o k e n  d u r i n g  t h e  n i g h t  f o r  s u r f a c e  f r a m e  n e t  
h a u l s  t o  co l l ec t  l i v e  c r u s t a c e a n  m a t e r i a l  f o r  e x p e r i m e n t a l  
p u r p o s e s .  

5 t h  - 6 t h  F e b r u a r y .  A m e r i d i o n a l  t r a n s e c t  o f  t h e  Wedde l l -  
S c o t i a  S e a  C o n f l u e n c e  was c a r r i e d  o u t  i n  l o n g i t u d e  51Â°0 ' W .  
I t  c o n s i s t e d  o f  4  s t a t t o n s  a c r o s s  t h e  S c o t i a  A r c ,  s p a c e d  a t  
30 n  m i l e  i n t e r v a l s  f r o m  5g015 'S  t o  6 0 ~ 4 5 ' ~ .  T h e  s u r f a c e  
t e m p e r a t u r e  o f  t h e  S c o t i a  S e a  w a t e r  was  2 . 6 6 ' ~ ,  b u t  f e i l  
q u i c k l y  c r o s s i n g  t h e  C o n f l u e n c e  t o  -0.0 1Â°c The  c o r r e s p o n d -  
i n g  s a l i n i t y  c h a n g e  was f r o m  33.97Â¡/0 t o  34.47O/oo. The  
a r e a  was o f  i n t e r e s t  t o  t h e  e x p e d i t i o n  b e c a u s e  i t  i s  a  
t r a n s i t i o n a l  Zone f o r  p h y t o -  a n d  z o o p l a n k t o n  c o m m u n i t i e s ,  
a n d  p r o v e d  t o  b e  a n  a r e a  o f  k r i l l  l a r v a e  a b u n d a n c e  i n  
F e b r u a r y  1981 .  However,  f ew  l a r v a e  were c a u g h t  t h i s  y e a r .  
P h y t o -  a n d  z o o p l a n k t o n  w e r e  e i c h e s t  i n  t h e  C o n f l u e n c e  
Zone.  

7 t h  - 8 t h  F e b r u a r y .  An a c o u s t i c  r u n  b a c k  t o  E l e p h a n t  
I s l a n d  was c a r r i e d  o u t  t h r o u g h  t h e  n i g h t  o f  6 t h / 7 t h  F e b r u a r y .  
I t  was f o l l o w e d  by  a  n e a r - s h o r e  s t a t i o n  s o u t h  o f  E l e p h a n t  
I s l a n d  a n d  T i m e  S t a t i o n  I1 i n  7 0 0  m w a t e r  c e n t r e d  o n  
61Â°30 '  5 5 Â ° 0 0 ' ~  t h e  p o s i t i o n  o f  a  p r e v i o u s  t i m e  s t a t i o n ,  
c a r r i e d  o u t  by  RV W a l t e r  Herwig ,  6 t h - 1 0 t h  F e b r u a r y  1976 .  
The  Programme f o r  t h i s  34 h r  Time S t a t i o n  was s i m i l a r  t o  
t h a t  o f  Time S t a t i o n  I ,  e x c e p t  t h a t  b e c a u s e  o f  t h e  s h a l l o w e r  
d e p t h  o f  w a t e r ,  t i m e  w a s  a v a i l a b l e  f o r  s o m e  n e a r  b o t t o m  
RMT1+8 h a u l s  w h i c h  were t a k e n  f o r  c h a e t o g n a t h s  and  m y c t o p h i d  
f i s h e s .  T h e  w e a t h e r  and  sea s t a t e  c o n t i n u e d  t o  b e  f a v o u r a b l e  



w i t h  wind s p e e d s  l e s s  t h a n  10 k n o t s .  On t h i s  s i d e  o f  E l e -  
p h a n t  I s l a n d  t h e  w a t e r  is d e r i v e d  from B e l l i n g s h a u s e n  S e a  
a n d  W e d d e l l  S e a  w a t e r  m i x e d  d u r i n g  P a s s a g e  t h r o u g h  t h e  
B r a n s f i e l d  S t r a i t .  The p h y t o p l a n k t o n  and z o o p l a n k t o n  w e r e  
more a b u n d a n t  and r i c h e r  i n  s p e c i e s  t h a n  a t  Time S t a t i o n  I .  
S m a l l  q u a n t i t i e s  o f  a d u l t  a n d  e a r l y  l a r v a l  k r i l l  w e r e  
c a u g h t  i n  a l l  s m a p l e s .  

9 t h  - 1 0 t h  F e b r u a r y .  Time S t a t i o n  I1 was c o m p l e t e d  a t  0230 
GMT and t h e  v e s s e l  moved s o u t h - w e s t w a r d s  t o w a r d s  t h e  e a s t e r n  
e n t r a n c e  o f  t h e  B r a n s f i e l d  S t r a i t ,  c a r r y i n g  o u t  o n e  s t a t i o n  
h a l f w a y  be tween  E l e p h a n t  I s l a n d  and  King George I s l a n d .  The 
f i r s t  t r a n s e c t  a c r o s s  B r a n s f i e l d  S t r a i t  s t a r t e d  a t  1828 GMT, 
9 t h  F e b r u a r y ,  and r a n  f rom t h e  v i c i n i t y  o f  A d m i r a l t y  Bay 
i n t o  t h e  A n t a r c t i c  S o u n d  w i t h  s t a t i o n s  o v e r  t h e  n a r r o w  
n o r t h e r n  s h e l f ,  t h e  c e n t r a l  b a s i n  and t h e  b r o a d  s o u t h e r n  
s h e l f .  A s h o r t  e x c u r s i o n  i n t o  t h e  E r e b u s  and T e r r o r  Gulf  was 
made On 1 0 t h  F e b r u r y .  Fog impeded o p e r a t i o n s  On t h e  s o u t h e r n  
s h e l f  and i n  t h e  A n t a r c t i c  Sound where  a l s o  i c e  r e s t r i c t e d  
RMT1+8 m h a u l s  to  d a y l i g h t  h o u r s .  The STD p r o f i l e s  r e v e a l e d  
l o c a l l y  p roduced  c o l d  s a l i n e  b o t t o m  w a t e r  i n  t h e  E r e b u s  and 
T e r r o r  G u l f  a n d  A n t a r c t i c  S o u n d .  K r i l l  e g g s  a n d  l a r v a e  
w e r e  f o u n d  i n  c o n s i d e r a b l e  n u m b e r s  a t  t h e  d e e p  c e n t r a l  
B r a n s f i e l d  S t r a i t  s t a t i o n  a n d  i n  t h e  A n t a r c t i c  S o u n d .  

1 1 t h  - 1 2 t h  F e b r u a r y .  The v e s s e l  r e - e n t e r e d  t h e  B r a n s f i e l d  
S t r a i t  f rom t h e  A n t a r c t i c  Sound and s t eamed  s o u t h - w e s t  t o  
work a  s t a t i o n  on t h e  s o u t h e r n  s h e l f  i n  t h e  v i c i n i t y  o f  Cape 
L e g o u p i l .  The  s e c o n d  t r a n s e c t  o f  B r a n s f i e l d  S t r a i t  was  
s t a r t e d  a t  0100  GMT, 1 2 t h  F e b r u a r y ,  a n d  c o n s i s t e d  o f  3 
s t a t i o n s  between t h e  e d g e  o f  t h e  s o u t h e r n  s h e l f  o f f  Cape 
Roquemaurel  and Snow I s l a n d .  A d e t o u r  was made t o  s a m p l e  
t h e  w a t e r s  o f  t h e  c r a t e r  l a g o o n  o f  v o l c a n i c  D e c e p t i o n  
I s l a n d .  

The t e m p e r a t u r e  and s a l i n i t y  p r o f i l e s  changed d r a m a t i c a l l y  
a c r o s s  t h e  B r a n s f i e l d  S t r a i t ,  r e f l e c t i n g  t h e  i n f l u e n c e  
a t  e a c h  s t a t i o n  o f  r e l a t i v e l y  warm, l o w  s a l i n i t y  w a t e r  
f l o w i n g  n o r t h w a r d s  f r o m  t h e  B e l l i n g s h a u s e n  S e a  a l o n g  t h e  
e a s t  c o a s t  o f  t h e  S o u t h  S h e t l a n d  I s l a n d s ,  and c o l d ,  s a l i n e  
W e d d e l l  S e a  w a t e r  f l o w i n g  s o u t h w a r d s  a l o n g  t h e  w e s t  c o a s t  o f  
t h e  A n t a r c t i c  P e n i n s u l a .  The v a r i e t y  o f  d i a t o m s  and  d i n o -  6 

f l a g e l l a t e s  was c o n s i d e r a b l y  g r e a t e r  t h a n  i n  t h e  p h y t o p l a n k -  
t o n  a r o u n d  E l e p h a n t  I s l a n d .  K r i l l  was found a t  e v e r y  s t a t i o n  
i n  t h e  B r a n s f i e l d  S t r a i t  b u t  n e v e r  i n  l a r g e  q u a n t i t i e s .  4 

H o w e v e r ,  t h e  p e l a g i c  a m p h i p o d  P a r a t h e m i s t o  q a u d i c h a u d i i  
was  o f t e n  a b u n d a n t .  L a r g e  numbers  o f  s h o r t ,  compact  f a e c a l  
p e l l e t s ,  p resumably  f r o m  t h e  P a r a t h e m i s t o ,  were  c a u g h t  i n  
v e r t i c a l  n e t  h a u l s .  

T h e  s u r f a c e  t e m p e r a t u r e  o f  t h e  s h e l t e r e d  w a t e r s  w i t h i n  
t h e  D e c e p t i o n  I s l a n d  l a g o o n  was s l i g h t l y  h i g h e r  t h a n  o u t s i d e  
i n  t h e  B r a n s f i e l d  S t r a i t ,  b e i n g  1  .61Â°  a n d  1  . 3 g 0 c  r e -  
s p e c t i v e l y .  H o w e v e r ,  b e l o w  2 7  m t h e  D e c e p t i o n  I s l a n d  , 
w a t e r s  were  much c o l d e r  and t h e  t e m p e r a t u r e  f e i l  g r a d u a l l y  

i 



t o  - 1 . 6 8 ~ ~  a t  t h e  bo t tom ( 1 5 3  m ) .  Wate r  a t  t h i s  d e p t h  i n  
t h e  B r a n s f i e l d  S t r a i t  had a  t e m p e r a t u r e  o f  0 . 1 2 ~ ~ .  A bloom 
o f  c h a i n  f o r m i n g  d i a t o m s  c o l o u r e d  t h e  s u r f a c e  w a t e r  w i t h i n  
t h e  c r a t e r ,  a n d  a  s u b s t a n t i a l  n u m b e r  o f  e x t r e m e l y  l a r q e  
amphipods,  mys ids  and Euphausia  c r y s t a l l o r o p h i a s  wer; c a u g h t  
i n  RMT h a u l s .  

1 3 t h  - 1 4 t h  F e b r u a r y .  From S o u t h  I s l a n d  t h e  v e s s e l  s teamed 
120 nm w e s t w a r d  i n t o  t h e  s o u t h e r n  D r a k e  P a s s a g e  a n d  t h e  
S t a r t  o f  a  t h i r d  t r a n s e c t  o f  5  s t a t i o n s  a c r o s s  t h e  s o u t h e r n  
a p p r o a c h e s  t o  B r a n s f i e l d  S t r a i t  f r o m  6 2 O 5 9 ' ~  6 6 O 3 5 ' ~  t o  
Anvers I s l a n d .  The v e s s e l  t h e n  s t e a m e d  s o u t h w a r d s  a l o n g  t h e  
s h e l f  b r e a k  and  worked 5 s t a t i o n s  be tween  Bismarck S t r a i t  
and A d e l a i d e  I s l a n d .  

Da ta  f rom t h e  t r a n s e c t  would p e r m i t  compar i son  o f  o c e a n i c  
and c o a s t a l  k r i l l  p o p u l a t i o n s ,  r e l a t e d  t o  water mass d i f f e -  
r e n c e s ,  a n d  w i t h  d a t a  o b t a i n e d  b y  German s c i e n t i s t s  i n  
p r e v i o u s  y e a r s .  The l a r g e s t  numbers o f  k r i l l  were  c a u g h t  On 
t h e  c o n t i n e n t a l  s l o p e  w i t h i n  t h e  1000 m l i n e .  G r a v i d  f e m a l e s  
o f  two s i z e  g r o u p s  were  f r e q u e n t l y  f o u n d ,  b u t  few eggs  were 
c a u g h t ,  e v e n  i n  v e r t i c a l  n e t  h a u l s  f rom n e a r  t h e  bot tom.  

1 5 t h  - 1 6 t h  F e b r u a r y .  The A n t a r c t i c  C i r c l e  w a s  c r o s s e d  
o n  1 5 t h  F e b r u a r y  and t h e  s o u t h e r n m o s t  s t a t i o n  o f  t h e  e x p e d i -  
t i o n  w o r k e d  i n  6 6 O 3 8 ' ~  6 8 O 2 8 ' ~ .  T ime  S t a t i o n  11, o f  36  
h o u r s  d u r a t i o n  w a s  worked i n  e x c e l l e n t  w e a t h e r  o f f  Matha 
S t r a i t ,  B i s c o e  I s l a n d s ,  c e n t r e d  o n  6 6 Â ° 1 0 '  6 8 O 1 2 ' ~ .  T h e  
RMT h a u l s  made a t  t h e  s o u t h e r l y  s a t i o n s  s h o u l d  make a  
v a l u a b l e  c o n t r i b u t i o n  t o  t h e  s p a r c e  knowledge o f  t h e  zoo- 
p l a n k t o n  and  f i s h  l a r v a e  communi t i es  o f  t h e  a r e a .  K r i l l ,  
m a i n l y  p r e - a d u l t  stages., were  a b u n d a n t  a t  t h e  t i m e  s t a t  i o n ,  
a n d  a  s m a l l  n u m b e r  o f  k r i l l  l a r v a e ,  k r i l l  e g g s  a n d  f i s h  
l a r v a e  w e r e  a l s o  c a u g h t .  

1 7 t h  F e b r u a r y .  RRS J o h n  B i s c o e  c o m p l e t e d  t h e  t i m e  s t a t i o n  
a t  0342 GMT o n  t h e  1 5 0 t h  A n n i v e r s a r y  o f  t h e  d i s c o v e r y  o f  t h e  
B i s c o e  I s l a n d s  by h e r  namesake,  t h e  B r i t  i s h  e x p l o r e r  J o h n  
B i s c o e .  The v e s s e l  s a i l e d  n o r t h  i n  w e a t h e r  which ,  f o r  t h e  
f i r s t  t i m e  d u r i n g  t h e  e x p e d i t i o n ,  d e t e r i o r a t e d  i n t o  a  f u l l  
g a l e  w i t h  l o w  v i s i b i l i t y .  An a t t e m p t  t o  c e l e b r a t e  t h e  
a n n i v e r s a r y  w i t h  members o f  t h e  B r i t i s h  A n t a r c t i c  Survey  
R e s e a r c h  S t a t i o n ,  F a r a d a y ,  o n  A r g e n t i n e  I s l a n d s  f a i l e d  
b e c a u s e  o f  i c e  i n  t h e  a n c h o r a g e ,  a n d  g a l e  f o r c e  w i n d s  
d r i v i n g  more ice  i n  and t h r e a t e n i n g  t o  t r a p  t h e  s h i p .  The 
v e s s e l  moved n o r t h  i n t o  Open w a t e r  and  worked two s t a t i o n s  
i n  Bismarck S t r a i t  o v e r n i g h t .  

1 8 t h  F e b r u a r y .  I n  now s p l e n d i d  w e a t h e r ,  t h e  v e s s e l  t r a v -  
e l l e d  t h r o u g h  t h e  Neumayer Channe l  and  s o u t h e r n  G e r l a c h e  
S t r a i t  t o  work two s t a t i o n s  i n  Dal lmann Bay. 



1 9 t h  - 2 1 s t  F e b r u a r y .  S t a r t i n g  i n  p o o r  c o n d i t i o n s  o f  g a l e  
f o r c e  winds  and low v i s i b i l i t y ,  which g r a d u a l l y  a m e l i o r a t e d ,  
a n o t h e r  t r a n s e c t  o f  4 s t a t i o n s  was worked a c r o s s  t h e  Brans -  
f i e l d  S t r a i t  f r o m  C r o k e r  P a s s a g e  t o  L i v i n g s t o n  I s l a n d .  

P h y t o p l a n k t o n  was sampled  i n t e n s i v e l y  a t  t h e  m i d d l e  s t a -  
t i o n s .  A v e r y  l a r g e  c a t c h  o f  a d u l t  k r i l l  was t a k e n  from t h e  
n o r t h e r n  end o f  C r o k e r  P a s s a g e  a t  t h e  s u r f a c e  by r i n g  n e t  a t  
n i g h t .  I n  c o n t r a s t ,  few k r i l l  were  c a u g h t  i n  RMT h a u l s  f rom 
d e e p e r  w a t e r  a t  t h i s  and t h e  c e n t r a l  s t a t i o n s  o f  t h e  t r a n -  
s e c t .  V i r t u a l l y  no  copepods  o r  k r i l l  l a r v a e  were  t a k e n  i n  
t h e  v e r t i c a l  n e t s .  

The v e s s e l  d i v e r t e d  t o  work t h e  i n t e r e s t i n g  w a t e r s  o f  t h e  
l a g o o n  of D e c e p t i o n  I s l a n d ,  f o r  t h e  s e c o n d  t i m e .  The s u r f a c e  
t e m p e r a t u r e  had r i s e n  by 0 . 2 O ~ ,  w i t h  a  c o n c o m i t t a n t  deep-  
e n i n g  o f  t h e  l a y e r  warmer t h a n  OOC,  a  c o n s i d e r a b l e  change  
i n  o n l y  7 d a y s .  The t e m p e r a t u r e  o f  t h e  Bottom Water  remained  
t h e  Same. The p h y t o p l a n k t o n  bloom was l e s s  p ronounced ,  b u t  
r i c h  RMT h a u l s  o f  l a r g e  c r u s t a c e a n  s p e c i m e n s  and o f  p o s t -  
l a r v a l  f i s h  were  a g a i n  o b t a i n e d .  Zooplank ton  was r e l a t i v e l y  
abundan t  a t  t h e  s h e l f  s t a t i o n  o f f  L i v i n g s t o n  I s l a n d  and a t  a 
s i m i l a r  s t a t i o n  worked i m m e d i a t e l y - a f t e r w a r d s  o f f  Nebron 
S t r a i t .  Even  c o p e p o d s  w e r e  c o l l e c t e d  i n  l a r g e  n u m b e r s .  

RRS John B i s c o e  t h e n  went  i n t o  A d m i r a l t y  Bay and a  b r i e f  
v i s i t  was made t o  t h e  P o l i s h  R e s e a r c h  S t a t i o n ,  A r c t o w s k i ,  
which was o c c u p i e d  by 19 s c i e n t i s t s  and t e c h n i c i a n s ,  i n c l u d -  
i n g  2  American o r n i t h o l o g i s t s .  The r e s e a r c h  programme o f  
t h e  P o l i s h  s t a t i o n  C o v e r s  a  w i d e  f i e l d ,  b u t  i s  m a i n l y  
c e n t r e d  On t h e  e c o s y s t e m  o f  A d m i r a l t y  Bay. C u r r e n t  s t u d i e s  
were  On t h e  b i r d  and S e a l  p o p u l a t i o n s ,  and On t h e  e f f e c t  o f  
g l a c i a l  m e l t .  The w e a t h e r  was p o o r ,  b u t  many p e o p l e  went  
a s h o r e  t o  v i s i t  t h e  c h i n s t r a p  r o o k e r i e s ,  e l e p h a n t  S e a l  
c o l o n i e s  and t h e  v a r i o u s  l a b o r a t o r i e s .  The s t a t i o n  p e r s o n n e l  
a f t e r w a r d s  came on  b o a r d  f o r  a  s h o r t  compl imenta ry  v i s i t .  

The v e s s e l  moved t o  a n c h o r  f o r  a  n i g h t  o f  s o c i a l  e n t e r t a i n -  
m e n t  and  r e s t  i n  t h e  s h e l t e r  a n d  o u t s t a n d i n g  b e a u t y  o f  
P o t t e r  Cove. The I n s t i t u t e  ~ n t s r t i c o  A r g e n t i n o  had r e c e n t -  
l y  t a k e n  o v e r  a n  o l d  A r g e n t i n e  r e f u g e ,  T e n i e n t e  Jubany .  A 
s m a l l  d e l a g a t i o n  f rom RRS John  B i s c o e  was i n v i t e d  a s h o r e  t o  
meet  t h e  D i r e c t o r  and  L o g i s t i c  O f f i c e r  o f  t h e  I n s t i t u t e ,  
a n d  8 b i o l o g i s t s  a n d  g e o l o g i s t s  who w e r e  s t a r t i n g  t h e  
r e s e a r c h  programme. I t  i s  p l a n n e d  t o  t r a n s f e r  t h e  s c i e n t i f i c  
work  o f  t h e  I n s t i t u t e  f r o m  A l m i r a n t e  Brown t o  T e n i e n t e  
J u b a n y ,  which would s e r v e  as an  o v e r w i n t e r i n g  s t a t i o n  and a  
b a s e  f o r  f i e l d  e x c u r s i o n s  i n  summer. The  D i r e c t o r ,  M a r t i n e z -  
A b a l ,  p a i d  a  b r i e f  c o u r t e s y  v i s i t  t o  RRS J o h n  B i s c o e  d u r i n g  
t h e  m o r n i n g  o f  2 1 s t  F e b r u a r y ,  a c c o m p a n i e d  b y  8 o f  h i s  
s c i e n t i s t s .  A f t e r w a r d s  t h e  v e s s e l  p r o c e e d e d  t o  t h e  C h i l e a n  
R e s e a r c h  S t a t i o n ,  T e n i e n t e  M a r s h ,  w h e r e  D r  Hempel ,  t o  
h i s  g r e a t  r e g r e t ,  had t o  d i s e m b a r k  t o  f l y  back  t o  Germany. 



? The v e s s e l  s t eamed  n o r t h w a r d s  f rom King George I s l a n d  t o  t h e  
s m a l l ,  d e e p  (2000  m )  t r e n c h ,  n o r t h - e a s t  o f  Bridgeman I s l a n d .  
The s t a t i o n s  worked h e r e  formed t h e  s t a r t i n g  p o i n t  f o r  t h e  
f i f t h  t r a n s e c t  o f  B r a n s f i e l d  S t r a i t .  

22nd F e b r u a r y .  T h e  f i n a l  t r a n s e c t ,  o f  4  s t a t i o n s ,  r a n  
a l m o s t  d u e  s o u t h  t o  A n t a r c t i c  Sound where  a  f u r t h e r  s t a t i o n  
was worked i n  t h e  s o u t h e r n  d e e p e r  s e c t i o n  d u r i n g  t h e  n i g h t  
o f  22nd/23rd F e b r u a r y .  

Many k r i l l  e g g s ,  n a u p l i i  and some c a l y p t o p i s  were c a u g h t  i n  
d e e p  v e r t i c a l  h a u l s  o n  t h e  A n t a r c t i c  Sound s t a t i o n .  Less  
were  c a u g h t  a t  t h e  d e e p ,  n o r t h e r n m o s t  s t a t i o n  i n  t h e  Brans-  
f i e l d  S t r a i t .  Large  numbers o f  copepods  were  c a u g h t  a t  a l l  
s t a t i o n s  On t h i s  n o r t h e r n m o s t  t r a n s e c t .  

2 3 r d  - 2 6 t h  F e b r u a r y .  T h e  v e s s e l  w o r k e d  a  3  s t a t i o n  
t r a n s e c t  w e s t w a r d s  a c r o s s  t h e  n o r t h e r n  W e d d e l l  S e a  f r o m  
62 '36 ' s  5 5 O 1 5 ' ~  t o  6 3 O 5 8 ' ~  4g058 'w.  T h e  l a t t e r  s t a t i o n  
was Time S t a t i o n  I V  which was abandoned a f t e r  24 h o u r s  a s  
pack  i c e  e n c r o a c h e d  f rom t h e  e a s t  d r i v e n  by n e a r  g a l e  f o r c e  
winds .  An a t t e m p t  t o  S t a r t  a n o t h e r  t i m e  s t a t i o n  30 m i l e s  
n o r t h  f a i l e d  when i n c r e a s i n g  w i n d s t r e n g t h  f o r c e d  t h e  v e s s e l  
t o  h e a v e - t o  a t  2250 GMT on  2 5 t h  F e b r u a r y .  

E i g h t e e n  h o u r s  were  l o s t  o v e r n i g h t  b e c a u s e  o f  40 k n o t  winds  
and 6.0 m s w e l l .  A t  1200 GMT on 2 6 t h  F e b r u a r y  t h e  v e s s e l  was 
a b l e  t o  s t e a m  t o w a r d s  t h e  S o u t h  Orkney I s l a n d s ,  s t o p p i n g  t o  
work a  s t a t i o n  a t  62O08'S 4g005 'S.  The new AWI m u l t i p l e  re- 
l e a s e  f o r  t h e  RMT1+8 m w a s  t e s t e d  a t  t h i s  s t a t i o n  a n d  
f a u l t s  w e r e  found i n  t%e d e s i g n  and e n g i n e e r i n g .  

The s u r f a c e  w a t e r  t e m p e r a t u r e s  were  v e r y  low a t  t h e  s o u t h -  
e r n m o s t  W e d d e l l  S e a  s t a t i o n s  a n d  r a n g e d  f r o m  -1.56Oc t o  
- 1 . 4 6 ' ~ .  T h e  z o o p l a n k t o n  was  d o m i n a t e d  b y  c o p e p o d s  a n d  
p r e - a d u l t  k r i l l ,  b u t  c a t c h e s  were  n o t  l a r g e .  

2 7 t h  - 2 8 t h  F e b r u a r y .  A d e e p  (2000  m )  t r e n c h  t h r o u g h  t h e  
r i d g e  o f  t h e  S c o t i a  A r c  p e r m i t s  some mix inq  o f  Wedde l l  S e a  
a n d  S c o t i a  S e a  Warm ~ e e ~  a n d  B o t t o m  ~ a t e r s  w e s t  o f  t h e  
I n a c c e s s i b l e  I s l a n d s  ( F i g  2 ) .  The v e s s e l  worked a  s t a t i o n  
h e r e  b e f o r e  t u r n i n g  W e s t  t o  work  a  s t a t i o n  o n  t h e  S o u t h  
Orkney I s l a n d s  s h e l f  . 
Both s t a t i o n s  p roduced  few k r i l l ,  k r i l l  l a r v a e  and  v e r y  few 
copepods .  No l a r v a l  f i s h  were  c a u g h t  and e v e n  d e e p  RMT h a u l s  
be tween  1300 m and  200 m i n  t h e  t r e n c h  p r o d u c e d  few f i s h .  

I s t  - 3 r d  March. The v e s s e l  comple ted  i t s  f i n a l  t r a n s e c t  
o f  t h e  e x p e d i t i o n  i n  n e a r - g a l e  f o r c e  winds .  The t r a n s e c t  
c o n s i s t e d  o f  a  m i d - S c o t i a  S e a  s t a t i o n  and 3 s t a t i o n s  i n  t h e  
s o u t h - w e s t e r n  a p p r o a c h e s  t o  S o u t h  G e o r g i a ,  c o r r e s p o n d i n g  
t o  s t a t i o n s  2 7 ,  26 a n d  2 5  o f  t h e  OBP S o u t h  G e o r g i a  Zone 
Survey  c a r r i e d  o u t  i n  November/December 1981.  G r a v i d  k r i l l  
a n d  k r i l l  e g g s  w e r e  c a u g h t  o n  t h e  S c o t i a  S e a  s t a t i o n .  



Few k r i l l  were  o b t a i n e d  f r o m  t h e  Sou th  G e o r g i a  s t a t i o n s ,  b u t  
t h e  amphipod P a r a t h e m i s t o  q a u d i c h a u d i i  was v e r y  a b u n d a n t .  
R e l a t i v e l y  l a r g e  numbers o f  f i s h  l a r v a e  and Mysidacea were 
c a u g h t  o v e r  t h e  S o u t h  G e o r g i a  s h e l f .  Comparison o f  t h i s  d a t a  
w i t h  t h e  e a r l i e r  OBP d a t a  w i l l  i n d i c a t e  t h e  c h a n g e s  t h a t  c a n  
o c c u r  o v e r  a  th ree -months  p e r i o d  i n  t h e  Same s e a s o n .  

3 r d  - 23rd March. The v e s s e l  was engaged i n  BAS l o g i s t i c  
d u t i e s  which i n c l u d e d  v i s i t s  t o  B i r d  I s l a n d  ( S o u t h  G e o r g i a )  
a n d  S i g n y  I s l a n d  ( S o u t h  O r k n e y  I s l a n d s )  a n d  P a s s a g e  t o  
Montev ideo  where B r i t i s h  and German s c i e n t i s t s  d i s e m b a r k e d .  
L i v e  m a t e r i a l  f o r  e x p e r i m e n t a l  s t u d i e s  was c a u g h t  e n  r o u t e  
wh i l e  t h e  v e s s e l  r emai  ned s o u t h  o f  t h e  Convergence.  

2 7 t h  A p r i l .  The  v e s s e l  u n l o a d e d  t h e  s a m p l e s  i n c l u d i n g  
some l i v e  k r i l l ,  and e q u i p m e n t  o f  t h e  German team i n  Bremer- 
haven.  

T h e  c r u i s e  s t a t i s t i c s  a n d  s t a t i o n  d a t a  a r e  p r e s e n t e d  i n  
T a b l e s  1 and 2. Ã  ̂



P r e l i m i n a r y  S c i e n t i f i c  F i n d i n g s  

O c e a n o g r a p h y  

T e m p e r a t u r e  a n d  s a l i n i t y  p r o f i l e s  r e c o r d e d  f o r  t h e  t ime 
s t a t i o n s  i n  t h e  v i c i n i t y  o f  E l e p h a n t  I s l a n d  r e f l e c t e d  t h e  
d i f f e r e n t  o r i g i n s  o f  t h e  w a t e r  masses a t  t h e  t w o  s i t e s .  
N o r t h  o f  t h e  i s l a n d  t h e  s u r f a c e  w a t e r  was o f  B e l l i n g s h a u s e n  
S e a  o r i g i n ,  f l o w i n g  t h r o u g h  D r a k e  P a s s a g e  t o w a r d s  t h e  
S c o t i a  S e a .  I t  l a y  o v e r  Warm Deep Water f l o w i n g  o u t  o f  t h e  
S c o t i a  S e a  a l o n g  t h e  l i n e  o f  t h e  S c o t i a  A r c .  The  t e m p e r a t u r e  
c h a n g e d  q r a d u a l l y  from 1.54OC (34.08Â¡/00 a t  t h e  s u r f a c e  
t o  -0 .36  C  (34.57Â¡/00 a t  700 m, b e f o r e  r i s i n g  t o  0 . 2 5 ~ ~  
(34.67Â¡/00 a t  1 3 0 0  m .  T h e  s o u t h e r n  s t a t i o n  was i n  l e s s  
t h a n  7 0 0  m o f  w a t e r  o n  t h e  s o u t h e r n  s l o p e  o f  t h e  S c o t i a  
R i d g e .  T h e r e  w a s  n o  e v i d e n c e  o f  W a r m  D e e p  Water h e r e  
a n d  t h e  wa te r  was a m i x t u r e  o f  B e l l i n g s h a u s e n  S e a  a n d  
W e d d e l l  S e a  w a t e r s  p r o d u c e d  i n  t h e  B r a n s f i e l d  S t r a i t .  The 
t e m p e r a t u r e  f e l l  s t e a d i l x  f rom 1.56OC ( 3 4 .  1 7 Â ° / ~ ~  a t  t h e  
s u r f a c e  t o  -1.1 ~ O C  ( 3 4 . 5 8  / o o )  a t  656 m ( b o t t o m )  . 
T h e  e f f e c t i v e n e s s  o f  t h e  S c o t i a  R i d g e  i n  s e p a r a t i n g  t h e  
waters o f  t h e  C i r c u m p o l a r  C u r r e n t  f r o m  t h e  W e d d e l l  S e a  W a t e r  
c o u l d  c l e a r l y  b e  S e e n  i n  t h e  t e m p e r a t u r e  a n d  s a l i n i t y  
p r o f i l e s  t a k e n  On t h e  m e r i d i o n a l  t r a n s e c t  o f  t h e  Wedde l l -  
S c o t i a  C o n f l u e n c e  ( P i g  2 ) .  T h e  core  t e m p e r a t u r e  o f  t h e  
S c o t i a  W a r m  D e e p  Water was 1 .74OC a t  2 9 2  m ( s a l i n i t y  
34 .63O/oo) ,  w h e r e a s  w i t h i n  a n  i n t e r - s t a t i o n  d i s t a n c e  o f  30 
n a u t i c a l  mi les  t h e  c o r e  t e m p e r a t u r e  o f  t h e  W e d d e l l  Warm Deep 
Water was  -0.03OC a t  600 m ( s a l i n i t y  34.64Â¡/00) S i m i l a r -  
l y ,  t h e  s u r f a c e  t e m p e r a t u r e  f e l l  f r o m  2.66OC t o  -O.OlÂ° 
w i t h  a c o r r e s p o n d i n g  c h a n g e  i n  s a l i n i t y  f r o m  33.97'/00 t o  
34.47O/oo. G a p s  i n  t h e  S c o t i a  R i d g e  p e r m i t  some m i x i n g  o f  
S c o t i a  S e a  a n d  W e d d e l l  S e a  w a t e r s  a s  c o u l d  b e  S e e n  f r o m  
p r o f i l e s  r e c o r d e d  i n  2000 m o f  w a t e r  a t  a  s t a t i o n  west o f  
t h e  S o u t h  O r k n e z  I s l a n d s  s h e l f .  T h e  core t e m p e r a t u r e  o f  t h e  
Warm Deep Water was  0 . 1 5 ~ ~  a t  600  m a n d  t h e  s u r f a c e  t e m -  
p e r a t u r e  w a s  1.25OC. 

W a r m  Deep W a t e r  d o e s  n o t  p e n e t r a t e  i n t o  t h e  s h a l l o w  E r e b u s  
a n d  T e r r o r  G u l f  a n d  A n t a r c t i c  S o u n d  w h e r e  c o l d  s a l i n e  
b o t t o m  water ( - 1 . 3 3 ' ~  t o  -1.46Oc; 34.46O/oo t o  34.54Â°/oo 
i s  f o r m e d  l o c a l l y  t h r o u g h  t h e  p r o c e s s  o f  i c e  f o r m a t i o n .  
Water p a s s e s  i n t o  t h e  B r a n s f i e l d  S t r a i t  o v e r  a 300  m s i l l  a t  
t h e  e n t r a n c e  t o  A n t a r c t i c  Sound a n d  f l o w s  s o u t h - w e s t  a l o n g  
t h e  b r o a d  s h e l f  o f  t h e  A n t a r c t i c  P e n i n s u l a .  The  p r e s e n c e  o f  
t h e  c o l d  s a l i n e  w a t e r  c o u l d  b e  d e t e c t e d  t o  2 0 0  m a s  f a r  
s o u t h  as Cape  R o q u e m a u r e l ,  beyond  w h e r e  i t s  i d e n t i t y  was 
l o s t  t h r o u g h  m i x i n g  w i t h  w a t e r s  f l o w i n g  n o r t h - e a s t  f r o m  
B e l l i n g s h a u s e n  S e a  and  G e r l a c h e  S t r a i t .  



Tempera tu re  and s a l i n i t y  p r o f i l e s  o f  s t a t i o n s  i n  t h e  s t r a i t s  
and n e a r s h o r e  w a t e r s  o f f  t h e  West c o a s t  of t h e  A n t a r c t i c  
P e n i n s u l a  d i f f e r e d  c o n s i d e r a b l y  a s  e a c h  r e f l e c t e d  a  u n i q u e  
c o n t r i b u t i o n  o f  l o c a l  i n f l u e n c e s  s u c h  a s  b a t h y m e t r y ,  
i c e  f o r m a t i o n  o r  m e l t ,  g l a c i a l  w a t e r  i n p u t ,  e t c .  T h e s e  
f a c t o r s  a l s o  p roduce  t h e  u n i q u e  w a t e r s  o f  Decept  i o n  Lagoon, 
t h e  d r o w n e d  v o l c a n o  o f  D e c e p t i o n  I s l a n d  ( F i g  3 ) .  W a t e r  
exchange i s  l i m i t e d  by t h e  na r row,  s h a l l o w  ( 1 4  m )  e n t r a n c e .  
C o n s e q u e n t l y ,  r e c o r d e d  p r o f i l e s  d i f f e r e d  c o n s i d e r a b l y  f rom 
t h o s e  o f  t h e  B r a n s f i e l d  S t r a i t .  The l o c a l l y  p roduced  Bottom 
Water  was v e r y  c o l d  ( - 1 . 6 8 O ~ ) ,  b u t  o f  low s a l i n i t y  

I 
(34.21Â°/oo)  1 U 

The w a t e r s  were  e x t r e m e l ~  c o l d  a t  t h e  s o u t h e r n m o s t  Wedde l l  
S e a  s t a t i o n  v i s i t e d  ( 6 3  5 6 . 0 1 S ,  4 9 ' 5 7 . 2 ' ~ ) .  T h e  s u r f a c e  
Water  was a l m o s t  i s o t h e r m a l  down t o  30 m a t  - 1 . 5 ~  and had  
a  c o r e  t e m p e r a t u r e  o f  - 1 . 7 2 ' ~  a t  50 m. The c o r e  t empera -  
t u r e  o f  t h e  Warm D e e p  W a t e r  was  0 . 3 8 " ~  a t  3 0 0  m .  T h e  
B e l l i n g s h a u s e n  S e a  ( s o u t h e r n  D r a k e  P a s s a g e ;  6 2 O 5 9 . 8 ' ~ ~  
6 6 ' 3 4 . 9 ' ~ )  a n d  m i d - S c o t i a  S e a  ( 5 7 O 5 9 . 9 ' ~ ~  4 3 Â ° 0 5 . 5 ' ~  
s t a t i o n s  were  a l s o  i s o t h e r m a l  down t o  30 m w i t h  t e m p e r a t u r e s  
o f  2.4OC and 2 . 3 O ~  r e s p e c t i v e l y .  a q u i v a l e n t  c o r e  t emper -  
a t u r e s  f o r  t h e  s u r f a c e  W a t e r s  were - 1 . 0 6 ~ ~  ( 8 1  m )  a n d  
0.56OC ( 7 5  m )  a n d  1.84OC ( 6 1 0  m )  a n d  1 . ~ 6 ~ ~  ( 2 7 5  m )  f o r  
t h e  Warm Deep W a t e r s .  

The c o a s t a l  w a t e r s  o f  S o u t h  G e o r g i a  had g a i n e d  a  c o n s i d e r -  
a b l e  amount o f  h e a t  f rom s o l a r  r a d i a t i o n  d u r i n g  t h e  t h r e e -  
months  i n t e r v a l  s i n c e  t h e  BAS Zone s u r v e y .  S u r f a c e  temper-  
a t u r e s  were  a p p r o x i m a t e l y  2 .s0c  h i g h e r  ( e . g .  10 m ,  3.12. 
8 1 ,  1 . 4 2 ' ~ ;  3.3.82 3.92Oc) and t h e  e f f e c t  r e a c h e d  a s  d e e p  
a s  50 t o  100 m. G l a c i a l  m e l t  from t h e  l a n d  had a l s o  r e d u c e d  
t h e  s a l i n i t y  o f  t h e  s u r f a c e  w a t e r s  f r o m  33.87Â¡/0 t o  
33.63'/00. 

R B- HEYWOOD 

P h y t o p l a n k t o n  and M i c r o p l a n k t o n  

I 
Not a l l  s t a t i o n s  were  sampled .  S t a t i o n s  were  s e l e c t e d  t o  
Cover t h e  e x p e d i t i o n  a r e a  i n  s u f f i c i e n t  d e t a i l  t o  g i v e  a  
comprehens ive  p i c t u r e  o f  v a r i a t i o n  i n  dominant  s p e c i e s  and 

l 
communi t y  s t r u c t u r e  w i t h i n  a  s e n s i b l e  p e r i o d  o f  m i c r o s c o p e  
s t u d y  o n  r e t u r n  t o  Germany. P a i r e d  n e t  h a u l s  c o n s i s t e d  o f '  a  
5 5  um mesh h a u l  f rom 100 m - 0 m and a 20 um mesh h a u l  f rom 
5 0  m - 0  m ,  e x c e p t  i n  a r e a s  o f  v e r y  low p h y t o p l a n k t o n  
c o n c e n t r a t i o n  where  t h e  20 um mesh n e t  c o u l d  be  h a u l e d  f rom 
100 m - 0  m. A t o t a l  o f  55 h a u l s  were  made w i t h  t h e  f i n e  
n e t  and 37 h a u l s  w i t h  t h e  c o a r s e r  n e t .  Only P a r t  o f  e a c h  
h a u l  was p r e s e r v e d  f o r  t axonomic  s t u d i e s .  The r e m a i n d e r  was 



, m a i n l y  u s e d  t o  e s t a b l i s h  c u l t u r e s  f o r  g r o w t h .  r a t e  a n d  
o t h e r  p h y s i o l o g i c a l  s t u d i e s  i n  Bremerhaven. E i g h t  d i f f e r e n t  

2 n a t u r a l  p o p u l a t i o n s  were  e s t a b l i s h e d  i n  mixed c u l t u r e s  and 
16 d i a t o m  s p e c i e s ,  2  c h l o r o p h y t e  s p e c i e s  and 1 d i n o f l a g e l -  
l a t e  s p e c i e s  were o b t a i n e d  i n  m o n o c u l t u r e .  Some e x p e r i m e n t s  
were  a t t e m p t e d  On board .  T h r e e  n a t u r a l  p o p u l a t i o n s  were  used 
t o  s t u d y  r e s p i r a t i o n  r a t e s  a t  5  d i f f e r e n t  t e m p e r a t u r e s ,  
u s i n g  t h e  W i n k l e r  t e c h n i q u e .  U n f o r t u n a t e l y ,  i t  p r o v e d  
i m p o s s i b l e  t o  c o n t r o l  t h e  t e m p e r a t u r e  l e v e l s  c o n s i s t e n t l y  

I and t h e  e x p e r i m e n t a l  d a t a  was n o t  r e l i a b l e .  However, i t  was 
p o s s i b l e  t o  m e a s u r e  t h e  r e s p i r a t i o n  e l e c t r o n  t r a n s p o r t  

] Sys tem a c t i v i t y  (ETS) o f  8 p l a n k t o n  community s a m p l e s  o v e r  
a t e m p e r a t u r e  r a n g e  o Â  - 0 . 5 Â ° ~ o t  41Â°c Maximum a c t i v i t y  
o c c u r r e d  b e t w e e n  2 0 O ~  a n d  30  C ,  a  r a n g e  w h i c h  i s  m o r e  
t h a n  l o O c  l o w e r  t h a n  t h a t  r e c o r d e d  f o r  t h e  maximum e l e c -  
t r o n  t r a n s p o r t  a c t i v i t y  o f  p l a n k t o n  from l o w e r  l a t i t u d e s .  

Q u a n t i t a t i v e  e s t i m a t e s  o f  p h y t o p l a n k t o n  and m i c r o z o o p l a n k t o n  
c o n c e n t r a t i o n  w i l l  b e  c a l c u l a t e d  f rom Utermohl Counts  made 
o n  s u b s a m p l e s  o f  w a t e r  t a k e n  by STD-Rosette w a t e r  b o t t l e s  
f rom 10 s t a n d a r d  d e p t h s  be tween  10 m and 200 m a t  44 s t a -  
t i o n s .  Samples  were  t a k e n  f rom 3 m d e p t h  a t  t h e  Same s t a -  
t i o n s  u s i n g  t h e  l a b o r a t o r y  s e a - w a t e r  pumped s u p p l y  . . Subsam- 
p l e s  f o r  p l a n t  p igment  a n a l y s i s  were  e x t r a c t e d  by g l a s s -  
f i b r e  f i l t e r s  and s t o r e d  d e e p - f r o z e n .  P h y t o p l a n k t o n  concen- 
t r a t i o n s  were  g e n e r a l l y  n o t  v e r y  h i g h .  The l a r g e s t  and most  
d i v e r s e  p o p u l a t i o n s  w e r e  f o u n d  i n  A n t a r c t i c  Sound  a n d  
D e c e p t i o n  Lagoon. C o n c e n t r a t i o n s  t e n d e d  t o  be  h i g h e r  i n  t h e  
B r a n s f i e l d  S t r a i t s  t h a n  e l s e w h e r e .  S p e c i e s  o f C o r e . t h r o n  were  
d o m i n a n t  i n  mos t  a r e a s ,  and o f t e n  formed 98% o f  t h e  s p e c i e s  
p r e s e n t .  D i n o f l a g e l l a t e s  were  r a r e l y  found .  R a d i o l a r i a n s  
were  a l s o  s c a r c e  ( i n  c o n t r a s t  w i t h  t h e  f i n d i n g s  o f  RV Meteor  
1981 i n  t h e  Same a r e a ) ,  b u t  t h e  number o f  t i n t i n n i d s  and  
naked c i l i a t e s  found was r e m a r k a b l y  h i g h .  

A SCHNEIDER a n d  M VENZMER 

Macrozooplank ton  

1 
The s a m p l e s  were  o b t a i n e d  by s t a n d a r d  o b l i q u e  h a u l s  o v e r  t h e  
r a n g e  o f  d e p t h s  g i v e n  i n  T a b l e  3 .  The h a u l s  made w i t h i n  t h e  J 
u p p e r  30  m e t r e s  w e r e  h o r i z o n t a l .  T h e  m u l t i p l e - r e l e a s e  
r e c t a n g u l a r  m i d w a t e r  t r a w l  (RMT1+8 m )  was  e e r e d  t o  t h e  
10 e s t  d e p t h  b e f o r e  t h e  f i r s t  p a i r  o f  n e t s  ( lmy and Y 8m ) were opened ,  and t h e  g e a r  h a u l e d  i n  a t  0 .2  t o  0.5 m - 1  sec w h i l e  t h e  v e s s e l  s t e a m e d  a h e a d  a t  2  t o  3  k n o t s .  The 
t h i r d  p a i r  o f  n e t s  i n  t h e  s h a l l o w  s e r i e s  w a s  o p e n e d  t o  
s a m p l e  above  t h e  t h e r m o c l i n e ,  t h e  p o s i t i o n  o f  which h a v i n g  
b e e n  p r e v i o u s l y  d e t e r m i n e d  by t h e  STD. A s t a n d a r d  d e p t h  o f  
70 m was a d o p t e d  f o r  w a t e r s  i n  which t h e  t h e r m o c l i n e  was 



i n d i s t i n c t .  I n  m o s t  h a u l s ,  e a c h  n e t  p a i r  was Open f o r  1 5  
m i n u t e s .  F o r t y - s e v e n  h a u l s  w e r e  made d u r i n g  t h e  d a y ,  21 were 
made a t  n i g h t ,  7  were made a t  d u s k  and  4 were  made a t  dawn. 
C a t c h  v o l u m e s  ( T a b l e s  4 a n d  5 )  w e r e  measu red  a s  a c c u r a t e l y  
a s  p r a c t i c a l  p r i o r  t o  t h e  s e p a r a t i o n  o f  t h e  m a j o r  g r o u p s .  
S a m p l e s  were s t o r e d  i n  4 %  c h a l k - b u f f e r e d  f o r m a l d e h y d e  
s o l u t i o n  f o r  d e t a i l e d  a n a l y s i s  i n  Germany. 

P r e l i m i n a r y  o b s e r v a t i o n s  h a v e  r e v e a l e d  v a r i a t i o n s  i n  t h e  
b i o m a s s  o f  m a c r o z o o p l a n k t o n ,  e s p e c i a l l y  k r i l l  ( E u p h a u s i a  
s u p e r b a ) ,  a t  d i f f e r e n t  d e p t h s ,  a t  d i f f e r e n t  times o f  d a y  and  
i n  d i f f e r e n t  r e g i o n s .  T h e  h i g h e s t  c o n c e n t r a t i o n  o c c u r r e d  i n  
s u r f a c e  w a t e r  above  70  m. T h e  l a r g e s t  c a t c h e s  were g e n e r a l l y  
o b t a i n e d  a t  n i g h t  when m o s t  f i s h  were a l s o  c a u g h t .  K r i l l  
were f o u n d  a t  a l l  b u t  f o u r  o f  t h e  s t a t i o n s ,  a n d  f o r m e d  t h e  
h i g h e s t  p e r c e n t a g e  o f  t h e  t o t a l  c a t c h  volume.  T h e  l a r g e s t  
n u m b e r s  o f  k r i l l  w e r e  a l w a y s  c a u g h t  a t  n i g h t .  S u b - a d u l t  
k r i l l  w e r e  p r e d o m i n a n t  i n  t h e  200 m t o  70 m l a y e r  a n d  a d u l t  
k r i l l  w e r e  most n u m e r o u s  n e a r e r  t h e  s u r f a c e .  G e o g r a p h i e  
v a r i a t i o n s  n o t e d  were: tÃ 

E l e p h a n t  I s l a n d .  D a y t i m e  c a t c h e s  o f  k r i l l  were p o o r  a t  
b o t h  t i m e  s t a t i o n s ,  b u t  f r e q u e n t l y  r i c h  a t  n i g h t ,  e s p e c i a l l y  
i n  j u v e n i l e  f o r m s .  T h i s  p r e s u m a b l y  r e f l e c t e d  a d i u r n a l  
v e r t i c a l  m i g r a t i o n  p a t t e r n  o f  b e h a v i o u r .  A l a r g e  number o f  
k r i l l  e x u v i a e  were c a u q h t  i n  o n e  h a u 1  a t  t h e  s o u t h e r n  
s t a t i o n .  The  p e l a g i c  amph ipod ,  P a r a t h e m i s t o  g a u d i c h a u d i i ,  
t h e  e u p h a u s i d ,  T h y s a n o e s s a  s p ,  were  a l s o  a b u n d a n t ,  a s  were 
E u p h a u s i a  t r i a c a n t h a  a n d  v a r i o u s  s a l p s  d u r i n g  t h e  n i g h t .  

B r a n s f i e l d  S t r a i t  and  a d j a c e n t  w e s t e r n  w a t e r s .  T h e  l a r g e s t  
v a r i e t v  o f  soecies was  o b t a i n e d  h e r e ,  a l t h o u a h  c a t c h  v o l u m e s  
were i m a l l .  D i f f e r e n t  s i z e  c l a s s e s  o f  k r i l l ,  i n c l u d i n g  
l a r v a e ,  were c a u a h t  a n d  o t h e r  i m o o r t a n t  s o e c i e s  w e r e  P. 
g a u d i c h a u d i i  and < h e  T h y s a n o e s s a  sp. ~ u ~ h a u s i a  c r y s t a l l o r Ã –  
p h i a s  was found  i n  s h a l l o w  s h e l f  a r e a s .  S a l p s  a n d  c h a e t o -  
g n a t h s  o c c u r r e d  f r e q u e n t l y  i n  n i g h t  h a u l s .  R e m a r k a b l y  l a r g e  
s p e c i m e n s  o f  m y s i d s ,  a m p h i p o d s  and E. c r y s t a l l o r o p h i a s  were 
o b t a i n e d  f r o m  t h e  l a g o o n  of D e c e p t i o n  I s l a n d .  

B e l l i n g s h a u s e n  S e a .  T h e  l a r g e s t  c a t c h e s  were o b t a i n e d  i n  
t h i s  r e g i o n .  J u v e n i l e  k r i l l  was  e s p e c i a l l y  d o m i n a n t  i n  b o t h  
d a y  a n d  n i g h t  h a u l s .  O c c a s i o n a l l y  g r a v i d  f e m a l e s  w e r e  
c a u g h t .  C o n s i d e r a b l e  n u m b e r s  o f  t h e  p e l a g i c  a m p h i p o d ,  
P a r a t h e m i s t o  g a u d i c h a u d i i ,  t h e  e u p h a u s i d s ,  E u p h a u s i a  t r i a -  
c a n t h a  a n d  T h y s a n o e s s a  s p ,  s a l p s  a n d  c o p e p o d s  w e r e  a l s o  
f o u n d  . 
W e d d e l l  S e a .  J u v e n i l e  k r i l l  w e r e  p a r t i c u l a r l y  d o m i n a n t  i n  
a l l  c a t c h e s .  
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S o u t h  Orkney I s l a n d s .  L a r g e  numbers  o f  k r i l l  i n c l u d i n g  
some l a r v a e  were  o b t a i n e d  i n  two o f  t h e  c a t c h e s .  P. g a u d i -  
c h a u d i i  and t h e  Thysanoessa  s p  were  a l s o  c a u g h t .  

S o u t h  G e o r g i a .  Very few k r i l l ,  b u t  l a r g e  numbers o f  
g a u d i c h a u d i i  were  c a u g h t  a t  t h e s e  s t a t i o n s .  Mysid s p e c i e s  
were  a l s o  a b u n d a n t  i n  s h a l l o w  w a t e r .  

The d e e p  h a u l s  p roduced  many m e s o p e l a g i c  s p e c i e s  which c o u l d  
n o t  b e  i d e n t i f i e d  on b o a r d .  

U PIATKOWSKI 

I c h t h y o p l a n k t o n  

A t o t a l  o f  1943  f i s h  l a r v a e  and  p o s t - l a r v a e  were  c a u g h t ,  o f  
which 650 were  from t h e  1 m 2  n e t s  o f  t h e  RMT. The m a t e r i a l  
c o n s i s t s  o f  a t  l e a s t  14 s p e c i e s  o f  N o t o t h e n i i d a e ,  Channich-  
t h y i d a e ,  M y c t o p h i d a e ,  T r i c h i u r i d a e ,  H a r p a g i f e r i d a e  a n d  
P a r a l e p i d i d a e .  (The m e s o p e l a g i c  f i s h  and l a r v a e  f rom t h e  
d e e p  h a u l s  a r e  d i s c u s s e d  i n  a s e p a r a t e  s e c t i o n  by WHITE). 
N o t o l e p i s  c o a b i  D o l l o  1908 was t h e  m o s t  w i d e s p r e a d  s p e c i e s ,  
a l t h o u q h  o n l v  2  a d u l t  s p e c i m e n s  were o b t a i n e d .  T h e  m o s t  
a b u n d a n t  s p e c i e s  were  61euragramma a n t a r c t i c u m  B o u l e n g e r  
1902 and N o t o t h e n i a  ( L e p i d o n o t o t h e i a )  kempi Norman 1937 ,  t h e  
l a t t e r  b e i n g  p a r t i c u l a r l y  numerous  i n  t h e  B e l l i n g s h a u s e n  
S e a .  

E l 6 p h a n t  I s l a n d .  R e l a t i v e l y  few l a r v a e  and p o s t - l a r v a e  
w e r e  c a u q h t  n o r t h  ( 4 2  i n  9  h a u l s )  and s o u t h  ( 8 4  i n  12 h a u l s )  
o f  t h e  i s l a n d .  

B r a n s f i e l d  S t r a i t .  The g r e a t e s t  c o n c e n t r a t i o n s  o f  l a r v a e  
and  p o s t - l a r v a e  were found  On t h e  s h e l f  o f  . t h e  A n t a r c t i c  
P e n i n s u l a ,  i n c l u d i n g  t h e  A n t a r c t i c  Sound and t h e  G e r l a r c h e  
S t r a i t  ( 7 8 3  s p e c i m e n s  i n  1 0  h a u l s ) ,  a n d  a t  t h e  e a s t e r n  
e n t r a n c e  ( 2 8 6  s p e c i m e n s  i n  6  h a u l s ) .  N o  l a r v a e  were  f o u n d  
a t  2  o f  t h e  c e n t r a l  s t a t i o n s .  Few s p e c i m e n s  were  c a u g h t  o v e r  
t h e  S o u t h  S h e t l a n d  s h e l f  ( 7 2  s p e c i m e n s  i n  6  h a u l s )  and o n l y  
P1euraqramm.a  a n t a r c t i c u m  l a r v a e  were o b t a i n e d  f r o m  t h e  
l a g o o n  o f  D e c e p t i o n  I s l a n d .  

B e l l i n g s h a u s e n  Sea .  ( s o u t h e r n  Drake  P a s s a g e ) .  N o t o t h e n i a  
k e m p i  w a s  p r e d o m i n a n t  i n  t h e  8  h a u l s  w h i c h  p r o d u c e d  1 8 5  
s p e c i m e n s .  A n o t h e r  49 s p e c i m e n s  w e r e  c a u g h t  i n  3  h a u l s  made 
o n  P a s s a g e  t o  t h e  t i m e  S t a t i o n  o f f  Matha  S t r a i t .  



Weddel l  S e a .  T h r e e  h a u l s  were  made on t h e  t i m e  s t a t i o n  
b e f o r e  it was abandoned and a  f u r t h e r  h a u l  was made on t h e  
P a s s a g e  n o r t h .  Only 58 s p e c i m e n s  were  o b t a i n e d ,  which were  
m a i n l y  P l e u r a g r a m m a  a n t a r c t i c u m  a n d  a  N o t o l e p i s  s p .  No 
s p e c i m e n s  w e r e  c a u g h t  i n  t h e  2  h a u l s  made s o u t h  o f  t h e  
W e d d e l l - S c o t i a  C o n f l u e n c e ,  b u t  49 spec imens  were  o b t a i n e d  
f rom a  s i n g l e  h a u l  n o r t h  o f  t h i s  f r o n t a l  Zone. 

Sou th  Orkney I s l a n d s .  No l a r v a l  f i s h  were c a u g h t  o v e r  t h e  
s h e l f ,  b u t  t h e  d e e p  RMT from 1300 m t o  200 m t h r o u g h  t h e  
t r e n c h  w e s t  o f  t h e  I n a c c e s s i b l e  I s l a n d s  p roduced  12 s p e c i -  
mens o f  N o t o l e p i s  s p  and  p s e u d o c h a e n i c h t h y s  g e o g i a n u s  Norman 
1937. 

S o u t h  G e o r g i a .  T h e  3 h a u l s  p r o d u c e d  .. 180 s p e c i m e n s  o f  
m a i n l y  mvctophid larva; '  and p o s t - l a r v a e .  The l a r q e s t  number 
was  G a u g h t  Ã ¤  t h e  s h a l l o w  i n s h o r e  s t a t i o n  w h e r e  a  n e a r -  
bo t tom h a u l  a l s o  c a u g h t  some C h a n n i c h t h i d s  and N o t o t h e n i i d s .  

A KELLERMANN 

M e s o p e l a g i c  F i s h  

The m e s o p e l a g i c  f i s h  were  i d e n t i f i e d  where p o s s i b l e ,  and 
w e i g h t ,  t o t a l  l e n g t h  and  S t a n d a r d  l e n g t h  o f  e a c h  spec imen  
measured w h i l e  i n  f r e s h  c o n d i t i o n .  Blood,  t i s s u e  and  o t o l i t h  
s a m p l e s  were  t a k e n  f rom s e l e c t e d  s p e c i m e n s  b e f o r e  e a c h  c a t c h  
w a s  p r e s e r v e d  i n  4% b u f f e r e d  f o r m a l d e h y d e  s o l u t i o n  f o r  
d e t a i l e d  a n a l y s e s  o f  b i o m e t r y ,  d i e t  a n d  r e p r o d u c t i v e  
c o n d i t i o n  i n  Cambridge.  N e a r l y  a l l  t h e  spec imens  were c a u g h t  
i n  t h e  r o u t i n e  0-200 m c o m b i n a t i o n  RMT1+8 h a u l s  made d u r i n g  
h o u r s  o f  d a r k n e s s ,  r e f l e c t i n g  t h e  d i u r n a l  v e r t i c a l  m i g r a t o r y  
b e h a v i o u r  o f  many m e s o p e l a g i c  f i s h .  N i g h t  h a u l s  which d i d  
n o t  p r o d u c e  s p e c i m e n s  were  u s u a l l y  a t  s h a l l o w  w a t e r  s t a t i o n s  
w h e r e  t h e  f i s h  w o u l d  h a v e  h a d  t o  m i g r a t e  h o r i z o n t a l l y  
a s  w e l l  a s  v e r t i c a l l y  f rom d e e p e r  w a t e r .  

Only 11 s p e c i m e n s  o f  m e s o p e l a g i c  f i s h  have been  i d e n t i f i e d  
i n  t h e  s a m p l e s  s o  f a r ,  and 7 o f  t h e s e  were  members o f  t h e  
f a m i l y  Myctophidae.  T h e r e  was l i t t l e  i n d i c a t i o n  o f  r e g i o n a l  
v a r i a t i o n .  P r e v i o u s  o b s e r v a t i o n s  i n  t h e s e  a r e a s  had a l s o  
shown r e s t r i c t e d  s p e c i e s  d i v e r s i t y  and r e g i o n a l  d i f f e r e n c e s .  
E l e c t r o n a  a n t a r c t i c a  ( G u n t h e r ,  1864)  dominated t h e  c a t c h e s  
and Gymnoscopelus n i c h o l s i  ( G i l b e r t ,  1911)  and  Protomyc- 
tophum b o l i n i  ( F r a s e r - B r u n n e r ,  1 9 4 9 )  were t h e  n e x t  m o s t  
f r e q u e n t  s p e c i e s .  Gymnoscopelus b r a u e r i  (Lonnberg ,  1 9 0 5 )  and 
K r e f f t i c h t h y s  a n d e r s s o n i  (Lonnberg ,  1905)  o c c u r r e d  i n  most 
g e o g r a p h i c  a r e a s  v i s i t e d ,  a l t h o u g h  spec imens  were  n o t  c a u g h t  
a t  e v e r y  s t a t i o n .  K r e f f t i c h t h y s  a n d e r s s o n i  n o r m a l l y  c o l o -  
n i z e s  t h e  u p p e r  500 m and was t h e  o n l y  myc toph id  s p e c i e s  



t a k e n  f rom t h e  s u r f a c e  200 m l a y e r  d u r i n g  d a y l i g h t .  A d u l t  
N o t o l e p i s  c o a b i  D o l l o  1908 were  c a u g h t  a t  o n l y  2  s t a t i o n s ,  
b u t  l a r v a e  were  c o l l e c t e d  by m o s t  RMT1+8 h a u l s  i n d i c a t i n g  
t h a t  t h e  s p e c i e s  was w i d e l y  d i s t r i b u t e d .  E l e c t r o n a  c a r l s -  
b e i  ( T a n n i n g ,  1 9 3 2 )  w a s  l o c a l l y  a b u n d a n t  n e a r  i s l a n d  
g r o u p s  i n  d i f f e r e n t  g e o g r a p h i c  a r e a s ,  and i t s  d i s t r i b u t i o n  
may b e  a s s o c i a t e d  w i t h  a s p e c i f i c  combina t ion  o f  p h y s i c a l  
and b i o l o g i c a l  f a c t o r s .  

A more  d e t a i l e d  a n a l y s i s  o f  t h e  s p e c i m e n s  w i l l  a t t e m p t  
t o  r e l a t e  t h e  h o r i z o n t a l  a n d  v e r t i c a l  d i s t r i b u t i o n  o f  
t h e  m e s o p e l a g i c  f i s h  t o  s p e c i f i c  w a t e r  masses .  Comparison 
w i l l  a l s o  be  made w i t h  t h e  f i n d i n g s  o f  t h e  S o u t h  G e o r g i a  
Zone s u r v e y  a n d  S o u t h  G e o r g i a  s h e l f  k r i l l  p a t c h  s t u d y .  

M G WHITE 

B i o l o g y  o f  C h a e t o g n a t h s  

L i v e  s p e c i m e n s  were  c a u g h t  u s i n g  a  s l o w l y  towed v e r t i c a l  
n e t  ($3 70 cm, 3 3 5 u )  w i t h  a  5  l i t e r  c o d - e n d .  I n  s p i t e  o f  
s u c c e s s f u l  p r e c e d i n g  e x p e r i m e n t s  i n  t h e  B a l t i c  S e a ,  i t  
became a p p a r e n t  t h a t  A n t a r c t i c  C h a e t o g n a t h s  c a u g h t  w i t h  t h e  
Same method were  damaged by t h e  n e t  w a l l s  o r  by s u r r o u n d i n g  
p l a n k t o n  i n  t h e  n e t .  Spec imens  - m a i n l y  Eukrohnia  hamata  - 
removed f rom t h e  b u c k t  by s c o o p  and t r a n s f e r r e d  t o  c u l t u r -  
i n g  d e v i c e s  showed abnormal  b e h a v i o u r  and were  n o t  s u i t e d  
f o r  f e e d i n g  e x p e r i m e n t s .  P r o b a b l y  t h e i r  d e l i c a t e  e x t e r n a l  
s e n s o r y  h a i r s  had been  a f f e c t e d .  The a n i m a l s  e x p i r e d  i n  a  
r a t h e r  s h o r t  t i m e .  A m o d i f i c a t i o n  o f  t h e  p l a n k t o n  n e t  and a  
v e r y  c a r e f u l  s a m p l i n g  p r o c e d u r e  d i d  n o t  improve t h e  r e s u l t s .  
Thus ,  f e e d i n g  e x p e r i m e n t s  p r o v e d  t o  be i m p r a c t i c a b l e  and 
more c a r e f u l  c a t c h i n g  methods  h a v e  t o  be d e v e l o p e d .  O t h e r  
p l a n k t o n  o r g a n i s m s ,  s u c h  a s  k r i l l ,  amphipods,  copepods  and 
e v e n  c t e n o p h o r e s  were i n  v e r y  good c o n d i t i o n  a f t e r  c a t c h i n g  
and  s t a y e d  a l i v e  f o r  weeks .  

B e s i d e s  t h e s e  e f f o r t s  C h a e t o g n a t h s  from t h e  RMT m a t e r i a l  
have  b e e n  s t u d i e d  u n d e r  t h e  m i c r o s c o p e  f o r  i d e n t i f i c a t i o n  
and  g u t  c o n t e n t  a n a l y s i s .  

T h e  s a m p l e s  c o l l e c t e d  d u r i n g  OBP 1-111 w i l l  b e  a n a l y z e d  
i n  K i e l  t o  s t u d y  d i s t r i b u t i o n  a n d  e c o l o g y  o f  A n t a r c t i c  
C h a e t o g n a t h s .  

W HAGEN 



D i s t r i b u t i o n  o f  K r i l l  

H y d r o a c o u s t i c  r e c o r d i n g s  were  made whenever t h e  v e s s e l  was 
p r o c e e d i n g  a t  c o n s t a n t  s p e e d  between s t a t i o n s  ( a t  10 k n o t s )  
a n d  d u r i n g  n e t  h a u l s  ( a t  2 t o  3  k n o t s ) .  Due t o  t h e  w i d e  
d y n a m i c  r a n g e  o f  e c h o s i g n a l s  r e s u l t i n g  f r o m  swarms  o f  
d i f f e r e n t  d e n s i t i e s ,  b o t h  I n t e g r a t o r  c h a n n e l s  were  o p e r a t e d  
on  t h e  Same d e p t h  r a n g e  b u t  w i t h  d i f f e r e n t  g a i n  s e t t i n g s .  
E s t i m a t e s  o f  mean volume b a c k s c a t t e r i n g  s t r e n g t h  w i l l  b e  
o b t a i n e d  from t h e  e c h o c h a r t s  and w i l l  be c o n v e r t e d  t o  k r i l l  
abundance by c o m p a r i s o n  w i t h  RMT8 c a t c h  d a t a  s u p p l i e d  by U 
P i a t k o w s k i .  

K r i l l  i n d i c a t i o n s  were  Seen  On t h e  e c h o s o u n d e r  o v e r  most o f  
t h e  s t u d y  a r e a s .  A l a r g e  k r i l l  c o n c e n t r a t i o n  was d e t e c t e d  
n o r t h  of E l e p h a n t  I s l a n d  i n  a p p r o x i m a t e l y  t h e  Same l o c a t i o n  
a s  o n e  r e c o r d e d  d u r i n g  t h e  FIBEX s u r v e y .  T h i s  y e a r  t h e  p a t c h  
e x t e n d e d  f o r  a t  l e a s t  30 n  m i l e s  n o r t h  o f  t h e  i s l a n d .  Exten-  
s i v e  k r i l l  p a t c h e s  were a l s o  found i n  t h e  B e l l i n g s h a u s e n  Sea 
w e s t  o f  A d e l a i d e  I s l a n d  and i n  t h e  S c o t i a  S e a  n o r t h  o f  t h e  
S o u t h  O r k n e y  I s l a n d s .  Two a r e a s  w e r e  i n v e s t i g a t e d  twice 
d u r i n g  t h e  c r u i s e  a n d  s h o u l d  p r o v i v e  u s e f u l  t i m e  s e r i e s  
c o m p a r i s o n s  - B r a n s f i e l d  S t r a i t  and South  G e o r g i a  ( i n v e s t i -  
g a t e d  i t e n s i v e l y  d u r i n g  Leg 1 ) .  

I EVERSON 

P o p u l a t i o n  G e n e t i c s  o f  K r i l l  

P o p u l a t i o n  g e n e t i c s  i n v e s t i g a t i o n s  were c a r r i e d  o u t  b y  
enzyme e l e c t r o p h o r e s i s  On c e 1 l o g e l R  a n d  b y  i s o e l e c t r i c  
f o c u s i n g .  A t  l e a s t  250 s p e c i m e n s  were r e q u i r e d  f rom e a c h  
g e o g r a p h i c  a r e a .  T h e s e  w e r e  g e n e r a l l y  c a u g h t  b y  a  r i n g  
t r a w l  towed  h o r i z o n t a l l y  t h r o u g h  t h e  s u r f a c e  w a t e r s  a t  
n i g h t .  T h i s  method o f t e n  y i e l d e d  s u f f i c i e n t  m a t e r i a l  w i t h i n  
a  f e w  m i n u t e s .  I f  k r i l l  c o u l d  n o t  b e  o b t a i n e d  f r o m  t h e  
s u r f a c e  w a t e r s ,  s p e c i m e n s  were  c a r e f u l l y  s e l e c t e d  f rom RMT8 
c a t c h e s .  T h e  1 7  s a m p l e s  o f  E u p h a u s i a  s u p e r b a  o b t a i n e d  
p r o v i d e d  a  v e r y  good c o v e r a g e  o f  t h e  wide g e o g r a p h i c  r e g i o n  
u n d e r  i n v e s t i g a t i o n .  M o s t  o f  t h e  1 3  e n z y m e s  w h i c h  w e r e  
s c r e e n e d  and i s o l a t e d  On b o a r d  a r e  p o l y m o r p h i c .  The work On 
b o a r d  was  c o n c e n t r a t e d  m a i n l y  o n  3  o f  t h e  e n z y m e s  w h i c h  
c o u l d  b e  i s o l a t e d  v e r y  e a s i l y .  About 2000 s p e c i m e n s  were  
u s e d  f o r  t h i s  werk. S e v e r a l  t h o u s a n d  s p e c i m e n s  a r e  a l s o  
d e e p - f r o z e n  a t  -80 C f o r  i n v e s t i g a t i o n  o f  t h e  o t h e r  enzymes 
which w i l l  t a k e  p l a c e  i n  t h e  A r b e i t s g r u p p e  f Ã ¼  P o l a r f o r -  
s c h u n g  d e r  U n i v e r s i t Ã ¤  K i e l ,  i n  C O - o p e r a t i o n  w i t h  C M 
MacDona ld .  T h e  s t a t i s t i c a l  a n a l y s i s  o f  a l l  t h e  e x p e r i -  
m e n t a l  d a t a  w i l l  a l s o  b e  done  i n  K i e l .  

R SCHNEPPENHEIM and  G JANSSEN 



D i s t r i b u t i o n ,  Development  and B e h a v i o u r  o f  E a r l y  L i f e  S t a g e s  
o f  K r i l l  

Spawning a p p e a r e d  t o  h a v e  s t a r t e d  3-4 weeks l a t e r  t h a n  i n  
1981.  G r a v i d  f e m a l e s  were found i n  t h e  S c o t i a  S e a  on I s t  
March and f r e s h l y  l a i d  e g g s  were c a u g h t  n o r t h  o f  t h e  S o u t h  
Orkneys  o n  1 0 t h  March ( d u r i n g  t h e  l o g i s t i c s  r u n ) .  Eggs were  
c a u g h t  s o u t h  o f  E l e p h a n t  I s l a n d  and i n  t h e  B e l l i n g s h a u s e n  
S e a  ( s o u t h e r n  Drake P a s s a g e ) .  N a u p l i i  were  a l s o  t a k e n  s o u t h  
o f  E l e p h a n t  I s l a n d  and i n  A n t a r c t i c  Sound. C a l y p t o p i s  were  
found  o n  t h e  s e c o n d  v i s i t  t o  t h e  Sound and  i n  t h e  n o r t h e r n  
B r a n s f i e l d  S t r a i t  on  t h e  p r e v i o u s  d a y  (22nd /23rd  F e b r u a r y ) .  
O n l y  a  f e w  I s t  a n d  2nd  s t a g e  c a l y p t o p i s  w e r e  o b t a i n e d  
and 3 r d  s t a g e  c a l y p t o p i s  and f u r c i l i a e  were e x t r e m e l y  r a r e .  
C o n s e q u e n t l y ,  t h e  e x p e r i m e n t a l  s t u d i e s  were  r e s t r i c t e d  t o  
t h e  e a r l y  l i f e  s t a g e s .  

F r e s h l y  l a i d  e g g s  f r o m  f e m a l e s  i n  RMT8 a n d  r i n g  t r a w l  
s a m p l e s  were  u s e d  t o  d e t e r m i n e :  

- t h e  i n c u b a t i o n  times o f  e g g s  u n d e r  t w o  t e m p e r a t u r e  r e -  
g i m e s ;  t h e  d e v e l o p m e n t  was documented by s t i l l  p h o t o g r a p h y  

- e g g  d r y  w e i g h t s ,  r e s p i r a t i o n  r a t e s  and e l e c t r o n  t r a n s p o r t  
a c t i v i t y  ( i n  c o - o p e r a t i o n  w i t h  H - J  H i r c h e )  

- t h e  d e v e l o p m e n t  of  t h e  n a u p l i u s  t h r o u g h  3  s t a g e s ,  r e c o r d -  
i n g  t h e  c h a n g e s  by s t i l l  p h o t o g r a p h y  

- t h e  s p e e d  o f  swimming n a u p l i i  and o r i e n t a t i o n  r e l a t e d  t o  
l i g h t  d i r e c t i o n ;  v i d e o - f i l m i n g  t e c h n i q u e s  were  u s e d  

- s i n k i n g  S p e e d s  o f  e q g s ,  l i v i n g  and f r e s h l y  k i l l e d  n a u p l i i  

I n d i v i d u a l s  o f  v a r i o u s  l a r v a l  s t a g e s  w e r e  p r e s e r v e d  f o r  
s c a n n i n g  a n d  t a n s m i s s i o n  e l e c t r o n  m i c r o s c o p y  s t u d i e s  o f  
e x t e r n a l  and i n t e r n a l  morphology.  

P  MARSCHALL 

M o u l t i n q  P h y s i o l o g y  and F l u o r i d e  M e t a b o l i s m  o f  K r i l l  

N e u s t o n  h a u l s  and v e r t i c a l  n e t  h a u l s  p r o v e d  t o  b e  b e s t  f o r  
t h e  s u p p l y  w i t h  f r e s h  and v i t a l  k r i l l .  I n d i v i d u a l  m a i n t e -  
n a n c e  was a c c o m p l i s h e d  by:  

- k e e p i n g  i n  s e p a r a t e  - a e r a t e d  or  n o t  - 1 l i t e r  j a r s  i n  a  
c o n s t a n t  t e m p e r a t u r e  room 

- k e e p i n g  i n  a  S p e c i a l  o p e n / c l o s e d  f l o w - t h r o u g h  c i - r c u i t  
System.  



The f o l l o w i n g  s t u d i e s  w e r e  p e r f o r m e d :  

- Q u a n t i f i c a t i o n  o f  f l u o r i d e  u p t a k e  v i a  s e a w a t e r  
- S u r v i v a l  and  m o u l t i n g  o f  k r i l l  i n  a r t i f i c i a l  and  f l u o r i d e  

f r e e  sea water 
- T o x i c i t y  o f  s o d i u m  f l u o r i d e  On k r i l l  
- G r a d u a l  l e a k a g e  o f  f l u o r i d e  f r o m  e x u v i a e ,  d i s s e c t e d  

c u t i c l e s  a n d  d e a d  i n d i v i d u a l s  a n d  i t s  q u a n t i f i c a t i o n .  

A s  P a r t  o f  t h e  " F e e d i n g / S w a r m i n g  S t u d y "  o n  L e g  2 c a  2 0 0  
k r i l l  were m o u l t  s t a g e d  and  a s s e s s e d  f o r  s t o m a c h  and  h e p a t o -  
p a n c r e a s  c o l o u r  and  g u t  f u l l n e s s  ( j o i n t  p r o j e c t  w i t h  BAS). 
W i t h i n  a  j o i n t  r e s e a r c h  Programme w i t h  D J M o r r i s  t h e  t i m e  
C o u r s e  o f  t h e  m o u l t i n g  c y c l e  o f  k r i l l  was  d e t e r m i n e d  d u r i n g  
a t e n  d a y  s t a y  a t  G r y t v i k e n ,  S o u t h  G e o r g i a .  

A KECK 

P h y s i o l o g y  a n d  B i o c h e m i s t r y  o f  Z o o p l a n k t o n  and  K r i l l  

Â¥Ã  ̂

The s p e c i m e n s  u s e d  were m a i n l y  c o l l e c t e d  f r o m  t h e  s u r f a c e  
w a t e r s  a t  n i g h t  u s i n g  t h e  r i n g  t r a w l .  R e s p i r a t i o n  ra tes  o f  
f r e s h l y  c a u g h t  o r g a n i s m s  were m e a s u r e d  a t  4  a n d  s o m e t i m e s  5 
d i f f e r e n t  t e m p e r a t u r e s  o v e r  t h e  r a n g e  - 1 . 7 O ~  t o  1 0 . 0 ~ ~ .  
Oxygen c o n c e n t r a t i o n  was measu red  by  t h e  W i n k l e r  t e c h n i q u e .  
D a t a  w a s  o b t a i n e d  f o r  t h e  c o p e p o d s ,  C a l a n o i d e s  a c u t u s ,  
P a r a e u c h a e t a  a n t a r c t i c a ,  t h e  e u p h a u s i d ,  E u p h a u s i a  s u p e r b a ,  
t h e  a m p h i p o d ,  P a r a t h e m i s t o  q a u d i c h a u d i i ,  and  a p o l y c h a e t e ,  
T o m o p t e r i s  s p .  T h e r e  a p p e a r e d  t o  b e  n o  i m m e d i a t e ,  s h o r t - t e r m  
a d a p t a t i o n  t o  t e m p e r a t u r e  and  a l l  r e s p i r a t i o n  r a t e  c h a n g e s  
were a c c o r d i n g  t o  t h e  A r r h e n i u s  e q u a t i o n .  

The  enzyme k i n e t i c s  o f  t h e  e l e c t r o n  t r a n s p o r t  S y s t e m ,  a n  
enzyme i n v o l v e d  i n  e n d  o x y d a t i o n ,  w e r e  s t u d i e d  i n  18  s p e c i e s  
o f  z o o p l a n k t o n .  The  enzyme a c t i v i t i e s  were m e a s u r e d  u s i n g  a  
t e m p e r a t u r e - g r a d i e n t  b l o c k  which  g a v e  1 0  d i f f e r e n t  t e m p e r a -  
t u r e s .  T h e  e n e r g y  o f  a c t i v a t i o n  a n d  t h e  t e m p e r a t u r e  optimum 
w i l l  b e  c a l c u l a t e d  f r o m  t h e  d a t a  i n  B r e m e r h a v e n  

Long- term a d a p t a t i o n  processes were s t u d i e d  i n  E u p h a u s i a  
s u p e r b a .  T h e  a n i m a l s  were k e p t  o v e r  2 w e e k s  a t  4 " ~  and f e d  
r e g u l a r l y  On p h y t o p l a n k t o n  a n d / o r  a r t i f i c i a l  f o o d .  R e s p i r a -  
t i o n  a t  5 d i f f e r e n t  t e m p e r a t u r e s  a n d  enzyme k i n e t i c s  o f  t h e  
e l e c t r o n  t r a n s p o r t  s y s t e m  a t  10 d i f f e r e n t  t e m p e r a t u r e s  were  
m e a s u r e d  a t  s e t  i n t e r v a l s .  The c u l t u r e  was  t h e n  m a i n t a i n e d  
a t  9Oc a n d  t h e  s e r i e s  o f  e x p e r i m e n t s  r e p e a t e d .  T h e  d a t a  
w i l l  b e  a n a l y s e d  i n  Bremerhaven .  

A d d i t i o n a l  z o o p l a n k t o n  m a t e r i a l  w a s  d e e p - f r o z e n  a b  -80Â° 
f o r  f u r t h e r  enzyme s t u d i e s  i n  B r e m e r h a v e n .  

H - J  HIRCHE 



Trophodynamics o f  H e r b i v o r o u s  Copepods 

Copepod abundance and p o p u l a t  i o n  compos it i o n  v a r i e d  c o n s  i d -  
e r a b l y  between t h e  g e o g r a p h i c  a r e a s .  Major c o n c e n t r a t i o n s  
were  r e c o r d e d  f o r  t h e  Wedde l l  S e a ,  t h e  n o r t h e r n  B r a n s f i e l d  
S t r a i t ,  and t h e  B e l l i n g s h a u s e n  S e a  ( s o u t h e r n  Drake P a s s a g e ) .  
V i r t u a l l y  n o  c o p e p o d s  w e r e  f o u n d  a r o u n d  E l e p h a n t  I s l a n d  
and t h e  S o u t h  Orkney I s l a n d s .  The  dominant  s p e c i e s  r e c o r d e d  
f o r  t h e  B r a n s f i e l d  S t r a i t ,  B e l l i n g s h a u s e n  S e a  and  Weddel l  
S e a  were  M e t r i d i a  c u r t i c a u d a ,  R h i n c a l a n u s  g i g a s  and  C a l a n o i -  
d e s  a c u t u s  r e s p e c t i v e l y .  

Twenty-seven e x p e r i m e n t s  On f e e d i n g ,  i n g e s t i o n ,  a s s i m i l a t i o n  
and r e s p i r a t i o n  were  c a r r i e d  o u t  - 16 w i t h  copepods ,  4 w i t h  
c o p e p o d s  and  k r i l l  a n d  7 w i t h  k r i l l  ( t o  i n v e s t i g a t e  t h e  
e f f e c t  o f  c o m p e t i t i o n ) .  Copepods were  s o r t e d  a c c o r d i n g  t o  
s p e c i e s ,  Sex and l i f e  S t a g e s ,  and k r i l l  a c c o r d i n g  t o  3 s i z e  
c l a s s e s  f o r  t h e  e x p e r i m e n t s .  The a n i m a l s  were k e p t  w i t h o u t  
food  f o r  4 t o  10 h o u r s  b e f o r e  b e i n g  t r a n s f e r r e d  t o  e x p e r i -  
m e n t a l  chambers  c o n t a i n i n g  f r e s h  s e a - w a t e r  e n r i c h e d  w i t h  
known c o n c e n t r a t i o n s  o f  p h y t o p l a n k t o n  c a u g h t  by 20um mesh 
n e t  a t  t h e  Same s a m p l i n q  s i t e  a s  t h e  a n i m a l s .  The e x p e r i -  
ments  were  o f  8 t o  10 h o u r s  d u r a t i o n  a t  a  c o n s t a n t  t empera -  
t u r e  o f  OOC.  I n  g e n e r a l ,  M e t r i d i a  c u r t i c a u d a  and  C a l a n u s  
p r o p i n q u u s  had h i g h e r  f e e d i n g  and r e s p i r a t i o n  r a t e s  t h a n  
R h i n c a l a n u s  g i q a s  and C a l a n o i d e s  a c u t u s .  The l a t t e r  were  
p r o b a b l y  a l r e a d y  i n  t h e  o v e r w i n t e r i n g  S t a g e  i n  t h e  B e l l i n g s -  
h a u s e n  S e a .  They were  l e t h a r g i c ,  had  empty g u t s ,  p r o d u c e d  no 
f a e c a l  p e l l e t s  a n d  h a d  e x t r e m e l y  low r e s p i r a t i o n  r a t e s  
a b o u t  1 / 5 t h  t o  1/1Oth o f  t h e  r a t e s  r e c o r d e d  f o r  t h e  a n i m a l s  
f rom t h e  Weddel l  S e a ) .  

S  SCHNACK and C DIECKMANN 

S e d i m e n t a t i o n  

Sed iment  t r a p s  were  d e p l o y e d  a t  50  m and 100 m f o r  6  t o  12 
h r s  d u r i n q  t h e  t i m e  s t a t i o n s .  A l a r g e  p o r t i o n  o f  t h e  mate-  
r i a l  c o l l e c t e d  c o n s i s t e d  o f  f a e c a l  p e l l e t s  f rom k r i l l  and 
amphipods .  The m a t e r i a l  w i l l  b e  i d e n t i f i e d  i n  Bremerhaven 
and  t h e  d r y  w e i g h t  and c a r b o n - n i t r o g e n  c o n t e n t  measured.  
The d a t a  w i l l  b e  a n a l y z e d  i n  c o n j u n c t i o n  w i t h  t h e  hydro-  
a c o u s t i c  d a t a  f o r  e a c h  a r e a .  

S SCHNACK a n d  H - J  H I R C H E  
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The Co-Chief S c i e n t i s t  and t h e  M a s t e r  o f  t h e  s h i p  were  v e r y  
w i l l i n g  t o  a d j u s t  a l l  o p e r a t i o n s  n e c e s s a r y  f o r  a f l e x i b l e  
Programme which f o l l o w e d  t h e  v a r i o u s  n e e d s  o f  t h e  d i f f e r e n t  
d i s c i p l i n e s .  The German team a d a p t e d  i t s e l f  v e r y  q u i c k l y  t o  
working i n  a f o r e i g n  l a n g u a g e  and t o  t h e  e n v i r o n m e n t  of a 
B r i t i s h  r e s e a r c h  v e s s e l .  



T a b l e  1  - C r u i s e  S t a t i s t i c s  

Time f rom U s h u a i a  t o  S o u t h  G e o r g i a  

Time v e s s e l  e n g a g e d  i n  r e s e a r c h  

3 3  d a y s  

31 d a y s  

S t a t i o n s  worked  5  5  

E v e n t s  - t o t a l  4 9 7  

STD p r o f i l e s  7 2  

( P h y t o p l a n k t o n  p r o f i l e s  f rom STD-Rose t t e  

water b o t t l e s  4 4 )  

P h y t o p l a n k t o n  v e r t i c a l  n e t  h a u l s  9 5 

55u v e r t i c a l  n e t  h a u l s  ( f o r  F o r a m e n i f e r a )  4 

V e r t i c a l  c l o s i n g  N70 z o o p l a n k t o n  n e t  h a u l s  

- 2000 m/1000 m t o  500 m 3  0  

- 500 m t o  200  m 3 7 

- 300 m/200 m t o  0  m 6 6 

H o r i z o n t a l  r i n g  n e t  h a u l s  f r o m  f o r e d e c k  2  9  

H o r i z o n t a l  f r a m e  pt h a u l s  f r o m  f o r e d e c k  9  

N e u s t o n  n e t  h a u l s  7 

RMT1+8 m n e t  h a u l s  

- se t s  o f  3  s t r a t a  w i t h i n  s u r f a c e  2 5 0  m 7 6 

- se t s  o f  3  s t r a t a  a b o v e  1300  m 4 

D e p l o y m e n t s  of s e d i m & t  t raps ( p e r i o d s  o v e r  6 h r s )  9  

A c o u s t i c  r u n s  ( t o t a l  m i l e a g e  3 0 5 4  n  ml 5  9  



...-...--.L .L .. . ...L.. L. L-. 
-,- -.----.m.n-.-e--.---. " - 

Tab le  2 - S t a t i o n  S t a t i s t i c s  

S t a t i o n  Co-ord ina tes  S t a r t  F i n i s h  Even t s  
T a t i t u d e  l o n g i t u d e  t ime  d a t e  t ime  d a t e  9% L i g h t  Nets  Sediment 

S  W GMT GMT P r o f i l e  RMT1+8 m Ring Frame Neuston V e r t  Zoo V e r t  Phyto  Traps  





T a b l e  3 - RMT1+8 m 

TY P e  Number D e p t h s  

RMT- 1  RMT-2 RMT- 3  

S t a n d a r d  6  8 200-1 40 140-70* 70*-0 m 

D e e p  8  750-500  5 0 0 - 3 0 0  300-200  m  

1  1300-81 5  8 1  5-500  500-200  m  

S h a l  l o w  2  w i t h i n  s u r f a c e  3 0  m 

* or  u p p e r  l e v e l  o f  t h e r m o c l i n e  

T a b l e  4  - E s t i m a t e d  M T 8  C a t c h  V o l u m e s  

E a c h  n e t  w a s  Open  f o r  1 5  m i n s  a n d  t o w i n g  s p e e d  w a s  a l w a y s  

b e t w e e n  2  a n d  3 k n o t s .  C o n s e q u e n t l y ,  w a t e r  v o l u m e  f i l t e r e d  

i s  a s s u m e d  t o  b e  s i m i l a r  f o r  a l l  c a t c h e s .  

Volume RMT8- 1  RMT8-2 RMT8-3 RMT 8  

( cm3 n  % n  % n  % En % 

T o t a l  6 7  1 0 0  6 7  1 0 0  6 7  1 0 0  6 7  1 0 0  



Table 5 - Estimated RMT1 Catch Volumes 

Vo 1 ume RMT1-1 RMT1-2 RMT1-3 RMT 1 

( cm3 1 n % n % n % E n  % 

<I0 - - 1 2 3 5 - - 

10-102 50 77 43 66 32 49 1 1  17 

1o2-1o3 15 23 21 32 28 43 51 78 

>103 - - - - 2 3 3 5 

Total 65 100 65 100 65 100 65 100 



F i g . l :  Cru i se  t r a c k  of R R S  John Biscoe dur ing  t h e  

J o i n t  B i o l o q i c a l  Exped i t ion  



Wedde 11-Scotia Confluence 

OScotia Sea 5g043'S, 50Â°57' 

Weddell Sea 60Â°14'S 50Â°59' 

+Scotia Arc Trench 60Â°33'S 48'04.W 

Fig.2: Temperature-salinity diagrams for the Weddell-Scotia 

Confluence in 5I0W lonqitude, and for a station in a 

trench throuqh the Scotia Are 



Deception Lagoon 12.2.82 

ODeception Lagoon 19.2.82 

ASouth of Deception Island 12.2.82 

+West of Deception Island 12.2.82 
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Fig.3: Temperature-salinity diagrams for Deception Lagoon and 

stations nearby in the Bransfield-Strait 1 




