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Summary 

Macrozooplankton samples were taken durina three cruises of 
the FRV "Walther Herwia" into the Atlantic sector of the 
Southern Ocean durinq the austral Summers of 1975/76, 1977/78 
and 1980/8  1. 

The present Paper presents maps On the qeoaraphical distribu- 
tion and abundance of the five most frequent macrozoo~lankton 
aroups in the Southern Ocean, adult krill (Euphausia superba), 
other euphausiids, amwhipods, chaetoqnaths and salps. 

Zusammenfassunq 

Wahrend der drei Forschunqsreisen des FFS "Walther Herwial' in 
den atlantischen Sektor des Sudpolarmeeres, die in den 
SÃ¼dsommer 1975/76, 1977/78 und 1980/81 stattfanden, wurde ein 
umfanqreiches Makrozooplankton-Material aesammelt. 

Der vorliegende Bericht untersucht die qeoqraphische Verbrei- 
tung und relative Haufiakeit von adultem Krill (Euphausia 
superba), anderen Euphausiiden, Amphipoden, Chaetoqnathen und 
Salpen , die die f unf haufiasten Makrozoop1.ankton-Gruppen im 
Sudpolarmeer darstellen. 



MAPS OF TUE GEOGRAPHICAL DISTRIBUTION OF MACPOZOOPLANKTON I N  
THE ATLANTIC SECTOR OF THE SOOTHERN OCEAN 

b y  Uwe P i a t k o w s k i  

1  . I n t r o d u c t i o n  

T h e  m a i n  p u r p o s e  o f  t h e  German A n t a r c t i c  E x p e d i t i o n s  w i t h  FRV 
W a l t h e r  H e r w i q "  i n t o  t h e  A t l a n t i c  s e c t o r  of t h e  S o u t h e r n  
O c e a n  w a s  r e s e a r c h  o n  A n t a r c t i c  k r i l l  ( E u p h a u s i a  s u p e r b a )  a n d  
c o m m e r c i a l  f i s h  s p e c i e s .  

S a h r h a q e  e t  a l .  ( 1 9 7 8 ) ,  Hempel e t  a l .  ( 1 9 7 9 )  a n d  Hempel  ( 1 9 8 2 )  
h a v e  r e p o r t e d  c o m p r e h e n s i v e l y  On t h e  t h r e e  e x o e d i t i o n s ,  w h i c h  
t o o k  p l a c e  d u r i n a  t h e  a u s t r a l  Summers  o f  1 9 7 5 / 7 6 ,  1 9 7 7 / 7 8  a n d  
1 9 8 0 / 8  1 .  

N e t  s a m o l i n q  w r o q r a m m e s  w e r e  c a r r i e d  o u t  t o  i n v e s t i q a t e  
d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  k r i l l  a n d  t o  a n a l y s e  p o w u l a t i o n  
s t r u c t u r e s .  S a m p l i n a  q e a r  c o n s i s t e d  o f  a  p e l a q i c  m i d w a t e r  
t r a w l ,  a  Bonqo n e t  a n d  a  r e c t a n q u l a r  m i d w a t e r  t r a w l  (RMT 1 + 8 )  
( B a k e r  e t  a l .  1 9 7 3 ) .  T h e  l a t t e r  w a s  u s e d  i n  c o n j u n c t i o n  w i t h  
e c h o - s u r v e v s .  

T h e  k r i l l  s a m p l e s  o b t a i n s d  w e r e  s t u d i e r !  i n t e n s i v e l y  b y  s e v e r a l  
a u t h o r s  ( i . q .  N a s t  1 9 7 8 ,  1 9 8 2 a ,  h ,  N a s t  e t  a l .  1 9 8 2 ,  Pommeranz 
1 9 7 8 a ,  b ,  S i e q e l  1 9 8 2 ,  1 9 8 3 ,  W o r n e r  1 9 7 9 ) .  

M a c r o z o o o l a n k t o n  q r o u w s  o t h e r  t h a n  k r i l l  t h a t  w e r e  e x a m i n e d ,  
i n c l u d ~ d  o t h p r  e u p h a u s i i d s  ( W e i a m a n n - H a a s s  a n d  H a a s s  1 Q 8 0 ) ,  
a m p h i o o d s  ( A n d r e s  1 9 7 8 ,  1 9 8 2 ,  1 9 8 3 ,  W e i o p i a n n - H a a s s  1 9 8 3 ) ,  
c h a e t o ~ n a t h s  ( J a m e s  1 9 7 9 ) ,  p o s t l a r v a l  n o t o t h e n i o i d s  ( K e l l e r -  
mann a n d  Kock 1 9 8 4 )  a n d  m y c t o n h i d s  ( R o w e d d e r  1 9 7 9 ) .  

T h i s  r e p o r t  i s  p a r t  o f  a  m a s t e r  t h e s i s  ( P i a t k o w s k i  1 9 8 2 ) .  I t  
d e s c r i b e s  t h e  q e o q r a p h i c a l  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  
f i v e  p r e v a i l i n q  m a c r o z o o p l a n k t o n  t a x a  c a u q h t  w i t h  t h e  RMT 8  
o n  a l l  t h r e e  e x p e d i t i o n s .  They  a . r e  k r i l l  ( E u p h a u s i a  s u p e r b a ) ,  
o t h e r  e u p h a u s i i d s ,  a r n p h i p o d s ,  c h a e t o q n a t h s  a n d  s a l o s .  T h e  
d i s t r i b u t i o n  c h a r t s  o f  E u p h a u s i a  s u p e r b a ,  shown i n  t h i s  s t u d v ,  
a r e  m o d i f i e d  f i q u r e s  p r e v i o u s l v  p u b l i s h e d  b y  Pommeranz  ( 1 9 7 8 1 ,  
W 6 r n e r  ( 1 9 7 9 ) ,  N a s t  ( 1 9 8 2 )  a n d  S i e q e l  ( 1 9 8 2 ) .  

2 .  M a t e r i a l  a n d  M e t h o d s  

S a m p l e s  w ~ r e  t a k e n  i n  t h e  A t l a n t i c  s e c t o r  o f  t h e  S o u t h e r n  
O c e a n  b e t w e e n  30Â°b a n d  6 4 ' ~ .  The  a r e a  s u r v e v e d  w a s  s u h d i v i d e d  
i n t o  t h r e e  r ~ q i o n s  ( F i q .  1 ) :  





South Shetland Islands 
Central Scotia Sea 
South Georaia. 

All macrozooplankton samples analysed were obtained with the 
RMT 8 (mesh size 4.5 mm, mouth openinq approximatel y 8 m2) of 
the Institute of Oceanoqraohic Science's RMT 1+8 (Baker et al. 
1973). The standard procedure was an oblique haul in the 
surface waters (maximum fishinq depth 200 m). 

Volume of filtered water was calculated bv Pommeranz (unpuh- 
lished). Station maps an6 lists, detailed descriptions of 
hauls, accurat~ haul depths and comments On stations were 
published by 

Worner and KÃ¼h (1978) for cruise 1975/76 
Worner (1978) for cruise 1977/78 
Piatkowski and Klaaes (1983) for cruise 1980/81. 

Sortinq procdures and results of the micronekton and zoo~lank- 
ton investiqations were qiven bv 

James and Worner (1978) for cruise 1975/76 
James (1980) for cruise 1977/78 
Piatkowski et al. (1984) for cruise 1980/81. 

James and Worner (1978), assisted by several students sorted 
the RMT 8 samples into the followinq taxa: 

Fish 
Fish larvae 
Fish eqqs 
Scyphomedusae 
Euphausia superba (oostlarvae and adults) 
Other Euphausiids (postla-rvae and adults) 
Arnphipod s 
Decaoods (postlarvae and adults) 
Mysids 
Chaetoanaths 
Salps 
Siphonophores 
Polychaetes 
Cephalooods 
Other Molluscs 
Cooepods + Ostracods (presence/absence). 

For this studv onlv Euphausia superba, other euphausiids, 
amphioods, chaetoqnaths, and salps were considered for 
analyses of qeoqraphical distribution and abundante , as thev 
were clearlv the most abundant macrozooplankton aroups. 



3. Results 

A total of 3 5 7  samples was analysed in this studv. In Table 1  
they are compiled accordinq to qeoqraphical locations and time 
of year. 

Composition of macrozooplankton aroups 

Euphausia superba was the prevailina macrozooplankton species 
in all three areas surveved. Other euohausiids found. were 
mainly Thysanoessa macrura, E. friaida and triacantha, of 
which T. macrura was the mos~abundant euphausiid next to 
superba. The major representative amphipod was the hyperiid 
Themisto qaudichaudii. Of the chaetoqnaths, the soecies 
Eukrohnia hamata and Saqitta qazellae ~revailed. Salpa thomo- 
soni was the absolute dominant species of the salps. 

Geoaraphical distribution and abundance 

Table 2 presents the densitv classes, in which the major 
macrozooplankton taxa occurred. Only E. superba and salos were 
found in densities hiuher than 1 0 0 0 0  ind/mL. 

Maximum concentrations of different macrozooplankton qroups in 
each of the three reqions are shown in Table 3 :  

Table 3  Maximum concentrations of different macrozoo~lankton 
qrouos in the three reqions investiaated (indivi- 
duals/m2). 

Group South Shetland Central South 
Islands Scotia Sea Georqia 

Euphausia superba 7 7 6 6  1 7 2 7  3 3 3 7 4 6  

Other euphausiids 1 0 7 4  1 4 3  6 6  7  

Amph ipods 1 6 8  3  8  0 5  0  5  

Chaetoqnaths 9 7  5 1  1  1 0 5 3  

Salos 3 6 0 3 3  4 1 5 2 0  1 8 9 6  

Fiqures 2 - 8 1  show the qeoaraphical distribution and abun- 
dance of the predominant taxa in the three reqions investi- 
qated. 

Bach fiqure represents a different month and cruise leq, thus 
monthly an6 annual differentes in the distribution and 
abunriance of the macrozooplankton qroups in each of the three 
reqions become apparent. 
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P a r t i c u l a r l v  r i c h  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  ( > 1000 ind /m2)  
were f o u n d  i n  t h e  w a t e r s  o f f  E l e p h a n t  I s l a n d ,  i n  t h e  n o r t h -  
W e s t e r n  p a r t  o f  t h e  W e d d e l l  S e a  a n d  o n  t h e  n o r t h e r n  s h e l f  
r e a i o n s  o f  S o u t h  G e o r a i a .  I n  November/Decemher k r i l l  c o n c e n -  
t r a t i o n s  w e r e  s i q n i f i c a n t l y  h i q h e r  t h a n  i n  t h e  f o l l o w i n g  
m o n t h s .  E .  s u p e r b a  d i s t r i b u t i o n  was h e t e r o q e n e o u s .  A p a r t  f r o m  
maximum G n c e n t r a t i o n s  o f  a l l  g r o u p s  i n v e s t i a a t e d  E. s u p e r b a  
a l s o  showed t h e  h i q h e s t  numher o f  s a m p l e s  w i t h  d e n s i t i e s  l e s s  
t h a n  0 .1  ind/m2. 

O t h e r  e u p h a u s i i d s ,  a m p h i p o d s  a n d  c h a e t o q n a t h s  o c c u r r e d  i n  
d i s t i n c t l y  l o w e r  numbers  t h a n  E. s u p e r b a  and  s a l p s .  They h a d  a  
more e v e n  d i s t r i b u t i o n  t h a n  E .  s u w e r b a  i n  a l l  a r e a s  i n v e s t i -  
g a t e d .  Annual  o r  m o n t h l y  differentes i n  a h u n d a n c e  c o u l d  n o t  b e  
d e t e c t e d .  

H i a h e s t  c o n c e n t r a t i o n s  o f  s a l o s  w e r e  o b t a i n e d  d u r i n q  J a n u a r y  
and F e b r u a r v  i n  a l l  r e q i o n s .  The  numbers  c a u q h t  were s i a n i f i -  
c a n t l y  h i q h ,  i f  E .  s u p e r b a  o c c u r r e d  i n  low d e n s i t i e s  ( F i q s .  36  
and  5 6 ,  57  and 7 7 ) .  

C o m p a r i n q  t h e  a b u n d a n c e s  o f  d i f f e r e n t  times o f  t h e  d a y  o n l v  
s a l p s  i n d i c a t e d  o a t t e r n s  o f  a  d i u r n a l  m i q r a t i o n ,  b e c a u s e  t h e i r  
n u m b e r s  i n c r e a s e d  i n  t h e  s u r f a c e  w a t e r s  d u r i n a  t h e  h a u l s  a t  
d u s k .  

The d a t a  d i d  n o t  r e v e a l  a  s i q n i f i c a n t  d i u r n a l  m i a r a t i o n  o f  t h e  
o t h e r  a r o u p s ,  t h e s e  a p p e a r e d  t o  r e m a i n  w i t h i n  t h e  s u r f a c e  
l a v e r s  ( <  200  m wate r  d e p t h )  h o t h  d u r i n g  t h e  d a y  and n i ~ h t  
( T a b l e  4 ) .  

T a b l e  4 Mean a b u n d a n c e s  o f  i n v e s t . i a a t e d  m a c r o z o o u l a n k t o n  
q r o u p s  ( i n d i v i d u a l s / i r 2 )  a t  v a r i o u s  t i m e s  o f  t h e  riav. 
DA = d a y t i m e ,  DU = d u s k ,  NI = n i q h t t i m e ,  DW = dawn. 

E u w h a u s i a  s u p e r h a  1426 2  1  5 19 7  4 

O t b e r  e u p h a u s i i d s  2  0 10 15 14 

Amohiuods 11 5 6 2  

C h a e t o a n a t h s  10 < 1  2  1  

S a l p s  492 2188 127 11 

The a h u n d a n c e  o f  a l l  f i v e  a r o u p s ,  e s w e c i a l l v  t h a t  of t h e  s a l o s  
w a s  s i q n i f i c a n t l y  h i g h e r  i n  t h e  s e a s o n  o f  1975/76 t h a n  i n  t h e  
s e a s o n s  o f  1 9 7 7 / 7 8  a n d  1 9 8 0 / 8 1 ,  w h i c h  is  a p p l i c a h l e  t o  a l l  
t h r e e  r e a i o n s  i n v e s t i o a t e d .  
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5. Maps o f  M a c r o z o o p l a n k t o n  D i s t r i b u t i o n  

S o u t h  S h e t l a n d  I s l a n d s  

F i q .  2 :  G e o q r a p h i c a l  d i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  
~ u ~ h a u s i a  s u p e r b a  by RMT 8 s a r n p l e s  i n  November/Decem- 
b e r  1977  ( m o d i f i e d  f r o m  Worne r  1 9 7 9 ) .  

F i q .  3: G e o q r a p h i c a l  d i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  
E u p h a u s i a  s u p e r b a  b y  RMT 8  s a m p l e s  i n  J a n u a r y / F e b r u -  
a r y  1976  ( r n o d i f i e d  f r o m  Pornrneranz 1 9 7 8 ) .  



Fig. 4: Geoqraphical Distribution and relative abundance of 
Euphausia superba by RMT 8 s a m ~ l e s  in January/Febru- 
ary 1978 (modified from WÃ¶rne 1979). 

Fiq. 5: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samples in January/Febru- 
ary 1981 (modified from Nast 1982b). 



Fiq. 6: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samoles in March 1978 
(modified from Worner 1979). 

Fig. 7: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samoles in March 1981 
(modified from Sieqel 1982). 
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Fiq. 8: Geographical distribution and relative abundance of 
euphausiids (excl . Euphausia superba) by RMT 8 
sarnples in November/Decernber 1977. 

Fiq. 9: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in Januarv/February 1976. 



Fiq. 10: Geoaraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) b~ RMT 8 
samples in January/February 1978. 

Fiq. 11: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in January/February 1981. 



Fiq. 12:  Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8  
samples in March 1 9 7 8 .  
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Fiq. 13:  Geoqraohical Distribution and relative abundance of 
euphausiids (excl. Euphausia s u ~ e r b a )  by RMT 8  
samples in March 1 9 8 1 .  
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Fiq. 14: Geoqraphical Distribution and relative abundance of 
amphipods by RMT 8 samples in November/December 
1977. 

Fiq. 15: Geoqraphical distribution and relative abundance of 
amphipods by RMT 8 sa m p l e s  in January/February 
1976. 



Fig. 16: Geographical distribution and relative abundance of 
amphioods by RMT 8 samples in January/Februarv 
1978. 

Fiq. 17: Geographical distribution and relative abundance of 
amphipods by RMT 8 sainples in January/February 
1981. 



F i g .  18: G e o q r a p h i c a l  d i s t r i b u t i o n  and r e l a t i v e  abundance of 
amphipods by RMT 8 s a m p l e s  i n  March 1978. 

F i g .  19: G e o q r a p h i c a l  d i s t r i b u t  i o n  and r e l a t i v e  abundance o f  
amphipods by RMT 8 s a m p l e s  i n  March 1981. 



Fiq. 20: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in November/December 
1977. 

Fiq. 21: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in January/Februarv 
1976. 
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F i g .  22:  G e o g r a p h i c a l  d i s t r i b u t i o n  and  r e l a t i v e  a b u n d a n c e  o f  
c h a e t o q n a t h s  b y  RMT 8 s a m p l e s  i n  J a n u a r y / F e b r u a r y  
1978.  

F i g .  23 :  G e o q r a p h i c a l  d i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  
c h a e t o q n a t h s  b y  RMT 8 s a m p l e s  i n  J a n u a r y / F e b r u a r y  
1981.  



Fig. 24: Geoqraphical distribution and relative abundance of 
chaetognaths by RMT 8 samples in March 1978. 

Fig. 25: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in March 1981. 
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Fiq. 26: Geoqraphical distribution and relative abundance of 
salps by RMT 8 samples in November/December 1 9 7 7 .  

Fig. 27: Geoaraphical distribution and relative abundance of 
s a l ~ s  by RMT 8 samples in January/February 1 9 7 6 .  
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Fig. 28: Geographical distribution and relative abundance of 
salps by RMT 8 samples in January/February 1978. 

Fig. 29: Geoqraphical distribution and relative abundance of 
salps by RMT 8 samwles in January/February 1981. 



F i g .  30:  G e o q r a p h i c a l  d i s t r i b u t i o n  and  r e l a t i v e  a b u n d a n c e  o f  
s a l p s  bv RMT 8  s a m o l e s  i n  March 1978.  

Fig. 31:  G e o q r a p h i c a l  r l i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  
s a l p s  by RMT 8  s a m p l e s  i n  March 1981.  



Central Scotia Sea 

Fici. 32: Geographical distribut ion and relative abundance of 
Euphausia superba by RMT 8 samples in November/ 
December 1975 (modified from Pommeranz 1978). 

Fig. 33: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samples in November/Decem- 
ber 1977 (modified from Worner 1979). 



Fig. 34: Geographical distribution and relative abundance of 
Euphausia superba by RMT 8 samples from January to 
March 1978 (modified from Worner 1979). 

Fiq. 35: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samples in February 1981 
(modified from Nast 1982b). 



Fig. 36: Geographical distribution and relative abundance of 
Euphausia superba by RMT 8 sarnples in February/March 
1976 (modified from Pommeranz 1978). 

Fig. 37: Geoqraphical distribution and relative abundance of 
euwhausiids (excl. Euphausia superba) by RMT 8 
samples in November/December 1975. 



Fiq. 38: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in November/December 1977. 

Fig. 39: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples from January to March 1978. 



Fiq. 40: Geoqraphical distribution and relative abundance - -  - -  

euphausiids (excl. Euphausia superba) by RMT 8 
samples in Februarv 1981. 

Fiq. 41: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in February/March 1976. 



Fiq. 42: Geoqraphical distribution and relative abundance of 
amphipods by RMT 8 samples in November/December 

Fia. 43: Geoaraohical distribution and relative abundance of 
amphipods by RMT 8 samples in November/December 
1977.  



Fig. 44: Geographical distribution and relative abundance of 
amphipods bv RMT 8 samwles from Januarv to March 

Fig. 45: Geographical distribution and relative abundance of 
amphipods by RMT 8 samples in February 1981. 
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Fig. 46: Geographical distribution and relative abundance of 
amphipods by RMT 8 samples in February/March 1976. 

Fig. 47: Geographical distribution and relative abundance of 
chaetoqnaths bv RMT 8 samoles in ~ovember/December 
1975. 
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Fiq. 48: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samoles in November/December 

Fiq. 49: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples from January to March 
1978. 



Fiq. 50: Geoqraphical distribution and relative abundance of 
chaetognaths by RMT 8 samples in February 1981. 

Fig. 51: Geographical distribution and relative abundance of 
c'naetoqnaths by RMT 8 samples in February/March 
1976. 



Fiq. 52: Geoqraphical distribution and relative abundance of 
salps by RMT 8 samples in November/December 1975. 

Fiq. 53: Geoqraphical distribution and relative abundance 
salps by RMT 8 samples in November/December 1977. 
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Fiq. 54: Geoqraphical distribution and relative abundance of 
salps by RMT 8 samples from January to March 1978. 

Fiq. 55: Geoqraphical distribution and relative abundance of 
salps by RMT 8 samples in February 1981. 



Fiq. 56: Geographical distribution and relative abundance of 
salps by RMT 8 samples in February/March 1976. 



South Georqia 

Fig. 57: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8  samples in December 1975 
(modified from Pommeranz 1 9 7 8 ) .  

Fia. 58: Geoaraohical distribution and relative abundance of 
~ u ~ h a u s i a  superba by RMT 8 samples in November/Decern- 
ber 1977 (modified from Worner 1 9 7 9 ) .  



Fia. 59: Geoarawhical distribut ion and relative abundance of 
~ u ~ h a u i i a  superba by RMT 8 samples in January 1978 
(modified from Worner 1979). 
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Fis. 60: Geourawhical distribution and relative abundance of 
Euohausia superba bv RMT 8 samples in March/April 
1976 (modified from Pommeranz 1978). 
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Fiq. 61: Geoqraphical distribution and relative abundance of 
Euphausia superba by RMT 8 samples in March/April 
1978 (modified from Worner 1979). 
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Fiq. 62: Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia s u ~ e r b a )  by RMT 8 
sarnples in December 1975. 



Fig. 63: Geographical distribution and relative abundance of 
euphausiids (excl. Euphausia superha) by RMT 8 
samples in November/December 1977. 

Fig. 64: Geographical distrihution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in January 1978. 
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Fig. 65: Geographical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by  RMT 8 
samples in March/April 1 9 7 6 .  
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Fig. 66:  Geoqraphical distribution and relative abundance of 
euphausiids (excl. Euphausia superba) by RMT 8 
samples in March/April 1 9 7 8 .  
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Fig. 67: Geoqraphical distribution and relative abundance of 
amphipods by RMT 8 samples in December 1975. 
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Fig. 68: Geographical distribution and relative abundance of 
amphipods by RMT 8 samples in November/December 
1977. 



Fiq. 69: Geoqraphical distribution and relative abundance of 
amphipods bv RMT 8 samples in January 1978. 
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Fiq . 70: Geoqraphical distribut ion and relative abundance of 
amphipods by RMT 8 samples in March/April 1976. 
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Fiq. 71: Geoqraphical distribution and relative abundance of 
amphipods by RMT 8 samples in March/April 1978. 
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Fig. 72: Geoqraphical distribution and relative abundance of 
chaetognaths bv RMT 8 samples in December 1975. 



Fiq. 73: Geoqraphical distribution and relative abundance of 
chaetounaths by RMT 8 samples in November/December 
1977. 
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Fiq. 74: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in January 1978. 



Fig. 75: Geographical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in March/April 1976. 
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Fig. 76: Geoqraphical distribution and relative abundance of 
chaetoqnaths by RMT 8 samples in March/April 1978. 
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Fig. 77: Geographical distribution and relative abundance of 
salps by RMT U samples in December 1975. 

F i q .  78: Geographical distribution and relative abundance of 
salps by RMT 8 samples in November/December 1977. 



Fig. 79: Geographical distribution and relative abundance of 
salps by RMT 8 samples in January 1978. 

Fiq. 80: Geographical distribution and relative abundance of 
salps by RMT 8 samples in MarchIApril 1976. 



Fiq* 81: Geographical distribution and relative abundante of 
salps by RMT 8 samples in March/April 1978. 
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