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Summary 

T h i s  r e p o r t  i n c l u d e s  t h e  p h y s i c a l  , c h e m i c a l  a n d  b i o l o g i c a l  
d a t a  o f  R V  " P o l a r s t e r n "  c r u i s e  ARK IV11. D e t a i l s  c o n c e r n i n g  
t h e  s c i e n t i f i c  p r o g r a m  a n d  t h e  c r u i s e  w i l l  b e  p u b l i s h e d  i n  
t h e  c r u i s e  r e p o r t  o f  R V  " P o l a r s t e r n "  c r u i s e  ARK I V  i n  t h e  
Same s e r i e s .  

T h e  d a t a  i n  t h i s  v o l u m e  a r e  t h e  p r o p e r t y  o f  t h e  a u t h o r s  a n d  
may n o t  b e  c i t e d  w i t h o u t  p r i o r  r e f e r e n c e  t o  t h e  a u t h o r .  

M o r e  c o m p l e t e  d a t a  S e t s  o f  some p a r a r n e t e r s  a r e  a v a i l a b l e  i n  
A S C I I  c o d e  o n  I B M  DOS d i s c s  o r  VAX VMS c o r n p a t i b l e  t a p e s .  

Z u s a m m e n f a s s u n g  

I m  f o l g e n d e n  B e r i c h t  s i n d  d i e  p h y s i k a l i s c h e n ,  c h e m i s c h e n  
u n d  b i o l o g i s c h e n  D a t e n  d e r  " P o l a r s t e r n i ' - F a h r t  ARK I V / 1  
z u s a m m e n g e f a b t .  E i n z e l h e i t e n  Ã œ b e  d a s  w i s s e n s c h a f t l i c h e  
P r o g r a m m  u n d  d e n  F a h r t v e r l a u f  f i n d e n  s i c h  i r n  F a h r t b e r i  c h t  
d e r  ARK I V - E x p e d i t i o n ,  d e r  i n  d e r  g l e i c h e n  R e i h e  e r s c h e i n t .  

D i e  i n  d i e s e m  B a n d  e n t h a l t e n e n  D a t e n  s i n d  E i g e n t u m  d e r  
A u t o r e n  u n d  d Ã ¼ r f e  n u r  n a c h  R Ã ¼ c k s p r a c h  z i t i e r t  w e r d e n .  

E i n z e l n e  D a t e n s Ã ¤ t z  s i n d  i n  a u s f Ã ¼ h r l i c h e  V e r s i o n e n  a l s  
I B N  DOS D i s k e t t e n  i n  A S C I I  c o d e  o d e r  a u f  VAX VMS k o m p a -  
t i  b l e n  M a g n e t b Ã ¤ n d e r  e r h Ã ¤ l t l i c h  



S t a t i o n  l i s t  

A b b r e v i  a t i  o n s  

XBT : 

BRO: 

RO : 

OS : 

M U  : 

B 0  : 

P L A :  

BS : 

SBO: 

E x p e n d a b l  e  b a t h y t h e r r n o g r a p  h  ( d e e p  b 1  u e  v e r s  i o n ,  
9 0 0  rn) 

B i o - R o s e t t e " ,  r o s e t t e  w a t e r  s a r n p l e r  6 X 30  1 

N e i l  B r o w n  CTD + r o s e t t e  w a t e r  s a r n p l e r  1 2  X 1 2  1  
F: a t  s t a t i o n s  i n d i c a t e d  b y  " F "  o n l y  c h l o r o p h y l l -  

f l u o r e s c e n c e  w a s  m e a s u r e d  a n d  t h e  CTD w a s  n o t  
u s e d  

O p t i c  s o n d e  

M u l t i  - n e t  

B o n g o - n e t  

P h y t o p l  a n k t o n - n e t  

R o s e t t e  w a t e r  s a r n p l e r  2 4  X 6 1  

S c h i  i e Â § - B o n g o  
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Station Date Time Latitude Longitude Depth 
No 1987 N E (m) 
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S t a t i o n  Date Time L a t i t u d e  Longitude Depth 
No 1987 N E (m) 

KBT BR0 RO OS W B0 PLA BS SB0 



Station Date Time Latitude Longitude Depth 
No 1987 N E (m) 

XBT BR0 RO OS 1U B0 PLA BS SB0 

X X 
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Station Date Time Latitude Longitude Depth 
No 1987 N E (m) 

KBT BR0 RO OS MU B0 PLA BS SB0 1 

X X X  X 

X 



S t a t i o n  Date Time L a t i t u d e  Longitude Depth 
NO 1987 N E (m) 

XBT BR0 RO OS MU B0 PLA BS SB0 

X X X 

X 

X X 

X X 

X X 

X X X  



Station Date Time Latitude Longitude Depth 
No 1987 N E (m) 

KBT BR0 RO OS MU B0 PLA BS SB0 0 







S t a t i o n  Date Time L a t i t u d e  Longitude Depth 
N o  1987 N W (m) 

KBT BR0 RO OS W B0 PLA BS SB0 

X  X  X  

x x x  

X  X  

X  X  X  

x x x  

X  

X  X  X  

X  

X  



Station Date Time Latitude Longitude Depth 
NO 1987 N W (m) 

03. OO'E 
03.02'E 

O3.34'E 
00.34IE 

oo.ool 
00. Ol'E 

00. 6O'W 
0l.OO'W 

01.5g1 
01.60' 

03. Oll 
03.01' 

04.01' 
04.01' 

04.27' 
04. 301 

03.04' 
03-39' 

08.80' 
03.09' 

W B0 PLA BS SB0 

X  X  

x x x x  

x x x x  

X  X  X  

X  X  X  
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X X 
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S t a t i o n  m a p s  

E a s t  b o x  





C T D -  and XBT-Data ( G .  K r a u s e ,  W .  S c h n e i d e r )  

C T D  r n e a s u r e m e n t s  w i t h  a  H e i l 1  Brown I c e  V e r s i o n  w e r e  
r o u t i n e l y  t a k e n  down t o  500  d b  a t  a11  m a j o r  s t a t i o n s  a n d  
down t o  2 5 0 0  d b  a t  some s t a t i o n s  of S p e c i a l  i n t e r e s t .  The 
d e e p e r  c a s t s  a r e  n o t  i n c l u d e d  i n  t h i s  r e p o r t ,  d u e  t o  
l i m i t a t i o n s  i n  p r i n t i n g  s p a c e .  Due t o  t h e  s a m e  f a c t  t h e  
d a t a  s e t  was r e d u c e d  t o  a  p r e s s u r e  i n t e r v a l  of 2 d b  f r o m  0  
t o  50 d b ,  t o  4 db frorn 50 t o  100  db and t o  20 db f o r  100 t o  
500 d b .  A s i m i l a r  r e d u c t i o n  was pe r fo r rned  on t h e  XBT-Data. 

C T D -  and XBT-Data a s  w e l l  w i l l  be a v a i l a b l e  i n t e r p o l a t e d  t o  
1 db o r  1 rn, r e s p e c t i v e l y ,  i n  ASCII c o d e  o n  IBM DOS d i s c s  
o r  V A X  VMS c o m p a t i b l e  t a p e s .  

Each C T D  d a t a  c y c l e  c o n s i s t s  of  p r e s s u r e  i n  d b ,  t e m p e r a t u r e  
i n  Degree  C ,  p o t e n t i a l  t e m p e r a t u r e  i n  D e g r e e  C ,  c o n d u c t i  - 
v i  t y  i n  rnmho/cm, s a l i n i t y  i n  p p t  ( P r a c t i c a l  S a l i n i t y  S c a l e  
1 9 7 8 )  and ' s i g r n a t '  i n  kg/m**3 ( F o f o n o f f ) .  

F o r  d a t e ,  t i m e  a n d  l o c a t i o n  of  t h e  s t a t i o n s ,  p l e a s e  r e f e r  
t o  t h e  s t a t i o n  t a b l e .  



CTD Station 065 (AWI - Physical Oceanography) 

PRESSURE TEMP. THETA COND . SALIN. s I GMAT 
........................................................... 



CTD Station 

4 . 0 0 0  
6 . 0 0 0  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
3 0 . 0 0 0  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
3 8 . 0 0 0  
40  . O O O  
4 2 . 0 0 0  
4 4 . 0 0 0  
4 6 . 0 0 0  
4 8 . 0 0 0  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
6 4 . 0 0 0  
6 8 . 0 0 0  
7 2 . 0 0 0  
7 6 . 0 0 0  
8 0 . 0 0 0  
8 4 . 0 0 0  
8 8 . 0 0 0  
9 2 . 0 0 0  
9 6 . 0 0 0  

1 0 0 . 0 0 0  
1 2 0 . 0 0 0  
1 4 0 . 0 0 0  
1 6 0 . 0 0 0  
1 8 0 . 0 0 0  
2 0 0 . 0 0 0  
2 2 0 . 0 0 0  
2 4 0 . 0 0 0  
2 6 0 . 0 0 0  
2 8 0 . 0 0 0  
3 0 0 . 0 0 0  
3 2 0 . 0 0 0  
3 4 0 . 0 0 0  
3 6 0 . 0 0 0  
3 8 0 . 0 0 0  
4 0 0 . 0 0 0  
4 2 0 . 0 0 0  
4 4 0 . 0 0 0  
4 6 0 . 0 0 0  
4 8 0 . 0 0 0  
5 0 0 . 0 0 0  



CTD Station 0 6 7  



CTD Station 068 



CTD Station 



CTD S t a t i o n  0 7 0  



CTD S t a t i o n  0 7 1  



CTD Station 072 



CTD Station 0 8 7  



CTD Station 088 



CTD Station 089  



CTD Static 



CTD S t a t i o n  0 9 1  



CTD Station 092  



CTD Station 

4 . 0 0 0  
6 . 0 0 0  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
3 0 . 0 0 0  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
3 8 . 0 0 0  
4 0 . 0 0 0  
4 2 . 0 0 0  
4 4 . 0 0 0  
4 6 . 0 0 0  
4 8 . 0 0 0  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
6 4 . 0 0 0  
6 8 . 0 0 0  
7 2 . 0 0 0  
7 6 . 0 0 0  
8 0 . 0 0 0  
8 4 . 0 0 0  
8 8 . 0 0 0  
9 2 . 0 0 0  
9 6 . 0 0 0  

1 0 0 . 0 0 0  
1 2 0 . 0 0 0  
1 4 0 . 0 0 0  
1 6 0 . 0 0 0  
1 8 0 . 0 0 0  
2 0 0 . 0 0 0  
2 2 0 . 0 0 0  
2 4 0 . 0 0 0  
2 6 0 . 0 0 0  
2 8 0 . 0 0 0  



CTD S t a t i o n  0 9 4  



CTD S t a t i o n  095 



CTD S t a t i o n  0 9 6  



CTD S t a t i o n  0 9 7  



CTD Station 0 9 8  



C T D  Station 0 9 9  



CTD Station 101 



CTD Station 102 



CTD Station 103 



CTD S t a t i o n  1 0 5  



CTD Station 105a 

4.000 -0.065 -0.065 
6.000 -0.069 -0.069 
8.000 -0.070 -0.070 
10.000 -0.071 -0.071 
12.000 -0.070 -0.070 
14.000 -0.100 -0.100 
16.000 -0.152 -0.153 
18.000 -0.143 -0.144 
20.000 -0.139 -0.140 
22.000 -0.134 -0.135 
24.000 -0.161 -0.162 
26.000 -0.219 -0.220 
28.000 -0.232 -0.233 
30.000 -0.244 -0.245 
32.000 -0.347 -0.348 
34.000 -0.477 -0.478 
36.000 -0.488 -0.489 
38.000 -0.400 -0.401 
40.000 -0.942 -0.943 
42.000 -0.868 -0.869 
44.000 -0.735 -0.736 
46.000 -0.598 -0.599 
48.000 -0.074 -0.076 
50.000 0.151 0.149 
52.000 0.636 0.634 
56.000 0.979 0.977 
60.000 1.428 1.425 
64.000 1.380 1.377 
68.000 0.986 0.983 
72.000 0.726 0.723 
76.000 -0.102 -0.105 
80.000 -0.078 -0.081 
84.000 -0.036 -0.039 
88.000 0.114 0.111 
92.000 0.026 0.023 
96.000 0.168 0.164 
100.000 0.493 0.489 
120.000 0.197 0.192 
140.000 0.960 0.954 
160.000 0.563 0.556 
180.000 0.131 0.124 
200.000 0.432 0.424 
220.000 0.293 0.284 
240.000 0.264 0.254 
260.000 0.199 0.189 
280.000 0.126 0.115 
300.000 0.095 0.083 
320.000 0.038 0.026 
340.000 -0.028 -0.041 
360.000 -0.064 -0.078 
380.000 -0.114 -0.128 
400.000 -0.196 -0.211 
420.000 -0.240 -0.256 
440.000 -0.306 -0.322 
460.000 -0.330 -0.347 
480.000 -0.374 -0.392 
500.000 -0.428 -0.446 



CTD Station 106 



CTD S t a t i o n  



CTD Station 1 0 8  



CTD Station 109 



CTD S t a t i o n  



CTD S t a t i o n  



CTD Station 113 



CTD Station 115 



CTD Station 

4 . 0 0 0  
6 . 0 0 0  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
3 0 . 0 0 0  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
3 8 . 0 0 0  
4 0 . 0 0 0  
4 2 . 0 0 0  
4 4 . 0 0 0  
4 6 . 0 0 0  
4 8 . 0 0 0  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
6 4 . 0 0 0  
6 8 . 0 0 0  
7 2 . 0 0 0  
7 6 . 0 0 0  
8 0 . 0 0 0  
8 4 . 0 0 0  
8 8 . 0 0 0  
9 2 . 0 0 0  
9 6 . 0 0 0  

1 0 0 . 0 0 0  
1 2 0 . 0 0 0  
1 4 0 . 0 0 0  
1 6 0 . 0 0 0  
1 8 0 . 0 0 0  
2 0 0 . 0 0 0  
2 2 0 . 0 0 0  
2 4 0 . 0 0 0  
2 6 0 . 0 0 0  
2 8 0 . 0 0 0  
3 0 0 . 0 0 0  
3 2 0 . 0 0 0  
3 4 0 . 0 0 0  
3 6 0 . 0 0 0  
3 8 0 . 0 0 0  
4 0 0 . 0 0 0  
4 2 0 . 0 0 0  
4 4 0 . 0 0 0  
4 6 0 . 0 0 0  
4 8 0 . 0 0 0  
5 0 0 . 0 0 0  



CTD Station 118 



CTD Station 120 



CTD Station 122 



CTD Station 124 



CTD Station 128 



CTD Station 



CTD Station 132 



CTD S t a t i o n  1 3 3  



CTD Station 135 

2.000 0.133 0.133 
4.000 0.135 0.135 
6.000 0.112 0.112 
8.000 0.105 0.105 
10.000 0.226 0.226 
12.000 0.513 0.513 
14.000 0.530 0.529 
16.000 0.539 0.538 
18.000 0.550 0.549 
20.000 0.576 0.575 
22.000 0.604 0.603 
24.000 0.597 0.596 
26.000 0.634 0.633 
28.000 0.652 0.651 
30.000 0.661 0.660 
32.000 0.652 0.651 
34.000 0.655 0.654 
36.000 0.655 0.654 
38.000 0.655 0.653 
40.000 0.674 0.672 
42.000 0.728 0.726 
44.000 0.538 0.536 
46.000 0.529 0.527 
48.000 0.521 0.519 
50.000 0.518 0.516 
52.000 0.510 0.508 
56.000 0.465 0.463 
60.000 0.463 0.461 
64.000 0.460 0.457 
68.000 0.357 0.354 
72.000 0.389 0.386 
76.000 0.360 0.357 
80.000 0.361 0.358 
84.000 0.378 0.375 
88.000 0.402 0.398 
92.000 0.421 0.417 
96.000 0.444 0.440 

100.000 0.452 0.448 
120.000 0.446 0.441 
140 .OOO 0.309 0.303 
160.000 0.299 0.293 
180.000 0.287 0.280 
200.000 0.283 0.275 
220.000 0.150 0.141 
240.000 0.098 0.089 
260.000 0.046 0.036 
280.000 0.067 0.056 
300.000 0.045 0.033 
320.000 0.022 0.010 
340.000 0.005 -0.008 
360.000 0.061 0.047 
380.000 0.038 0.023 
400 .OOO 0.009 -0.007 
420.000 -0.025 -0.041 
440.000 -0.079 -0.096 
460.000 -0.119 -0.137 
480.000 -0.109 -0.128 
500.000 -0.178 -0.197 



CTD Station 136 



CTD Station 137 



CTD Station 138 



CTD Station 139 



CTD S t a t i c  

2.000 
4.000 
6.000 
8.000 
10.000 
12.000 
14.000 
16.000 
18.000 
20.000 
22.000 
24.000 
26.000 
28.000 
30.000 
32.000 
34.000 
36.000 
38.000 
40.000 
42.000 
44.000 
46.000 
48.000 
50.000 
52.000 
56.000 
60.000 
64.000 
68.000 
72.000 
76.000 
80.000 
84.000 
88.000 
92.000 
96.000 
100.000 
120.000 
l4O.000 
160.000 
180.000 
200.000 
220.000 
240.000 
260.000 
280.000 
300.000 
320.000 
340.000 
360.000 
380.000 
400.000 
420.000 
440.000 
460.000 
480.000 
500.000 



CTD S t a t i o n  141 



CTD Station 142 



CTD Station 

4.000 



CTD Station 144 



CTD Station 145 



CTD S t a t i o n  146 



CTD S t a t i o n  



CTD Station 148 



CTD Station 149 



CTD Station 150 

2.000 -0.213 
4.000 -0.150 
6.000 -0.062 
8.000 -0.094 
10.000 0.042 
12.000 0.140 
14.000 0.193 
16.000 0.153 
18.000 0.203 
20.000 0.251 
22.000 0.265 
24.000 0.272 
26.000 0.346 
28.000 0.370 
30.000 0.391 
32.000 0.394 
34.000 0.443 
36.000 0.473 
38.000 0.481 
40.000 0.494 
42.000 0.485 
44.000 0.502 
46.000 0.533 
48.000 0.623 
50.000 0.693 
52.000 0.703 
56.000 0.763 
60.000 0.756 
64.000 0.803 
68.000 0.816 
72.000 0.853 
76.000 0.723 
80.000 0.633 
84.000 0.720 
88.000 0.829 
92.000 0.758 
96.000 0.742 
100.000 0.836 
120.000 0.887 
140.000 0.975 
160.000 0.747 
180.000 1.010 
200.000 1.012 
220.000 0.955 
240.000 0.897 
260.000 0.863 
280.000 0.812 
300.000 0.728 
320.000 0.695 
340.000 0.638 
360.000 0.567 
380.000 0.488 
400.000 0.238 
420.000 0.183 
440.000 0.223 
460.000 0.180 
480.000 0.119 
500.000 0.072 



CTD S t a t i o n  151 



CTD Station 152 

2.000 0.510 
4.000 0.576 
6.000 0.610 
8.000 0.701 
10.000 0.720 
12.000 0.710 
14.000 0.682 
16.000 0.690 
18.000 0.613 
20.000 0.613 
22.000 0.724 
24.000 0.725 
26.000 0.908 
28.000 0.997 
30.000 1.127 
32.000 1.166 
34.000 1.179 
36.000 1.094 
38.000 1.077 
40.000 0.972 
42.000 0.544 
44.000 0.329 
46.000 0.284 
48.000 0.090 
50.000 0.075 
52.000 0.079 
56.000 0.830 
60.000 0.974 
64.000 1.232 
68.000 1.199 
72.000 1.152 
76.000 1.115 
80.000 1.230 
84.000 1.271 
88.000 1.129 
92.000 1.156 
96.000 1.202 
100.000 1.221 
120.000 0.860 
140.000 0.592 
160.000 0.804 
180.000 0.741 
200.000 0.692 
220.000 0.692 
240.000 0.622 
260.000 0.601 
280.000 0.571 
300.000 0.533 
320.000 0.489 
340.000 0.450 
360.000 0.379 
380.000 0.305 
400.000 0.265 
420.000 0.188 
440.000 0.162 
460.000 0.110 
480.000 0.072 
500.000 0.017 



CTD S t a t i o n  1 5 3  



CTD Station 154 



CTD Station 155 



CTD Station 



CTD Station 157 



CTD Station 159 



CTD Station 1 6 0  



CTD Station 161 

2.000 -0.661 
4.000 -0.666 
6.000 -0.423 
8.000 -0.131 
10.000 0.150 
12.000 0.185 
14.000 0.285 
16.000 0.078 
18.000 0.408 
20.000 0.320 
22.000 0.438 
24.000 0.536 
26.000 0.681 
28.000 0.779 
30.000 1.031 
32.000 1.156 
34.000 1.253 
36.000 1.298 
38.000 1.322 
40.000 1.271 
42.000 1.250 
44.000 1.130 
46.000 1.090 
48.000 1.104 
50.000 1.034 
52.000 1.003 
56.000 0.924 
60.000 0.908 
64.000 0.939 



CTD Station 

4 . 0 0 0  
6 . 0 0 0  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
3 0 . 0 0 0  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
3 8 . 0 0 0  
4 0 . 0 0 0  
4 2 . 0 0 0  
4 4 . 0 0 0  
4 6 . 0 0 0  
4 8 . 0 0 0  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
6 4 . 0 0 0  
6 8 . 0 0 0  
7 2 . 0 0 0  
7 6 . 0 0 0  
8 0 . 0 0 0  
8 4 . 0 0 0  
8 8 . 0 0 0  
9 2 . 0 0 0  
9 6 . 0 0 0  

1 0 0 . 0 0 0  
1 2 0 . 0 0 0  
1 4 0 . 0 0 0  
1 6 0 . 0 0 0  
1 8 0 . 0 0 0  
2 0 0 . 0 0 0  
2 2 0 . 0 0 0  
2 4 0 . 0 0 0  
2 6 0 . 0 0 0  
2 8 0 . 0 0 0  
3 0 0 . 0 0 0  
3 2 0 . 0 0 0  
3 4 0 . 0 0 0  
3 6 0 . 0 0 0  
3 8 0 . 0 0 0  
4 0 0 . 0 0 0  
4 2 0 . 0 0 0  
4 4 0 .  QOO 
4 6 0 . 0 0 0  
4 8 0 . 0 0 0  
5 0 0 . 0 0 0  



CTD S t a t i o n  164 



CTD S t a t i o n  166 



CTD Station 167 



CTD Station 168 



CTD Statio 

2.000 
4 .000 
6 .000 
8 .000  

10 .000  
12 .000  
14 .000 
16 .000  
18 .000 
20 .000 
22 .000 
24 .000 
26.000 
28 .000 
30 .000  
32 .000 
34 .000 
36 .000 
38 .000  
40 .000 
42 .000 
44 .000 
46 .000  
48 .000 
50 .000 
52 .000 
56 .000  
60 .000  
64 .000 
68 .000 
7 2 . 0 0 0  
76 .000  
80 .000 
84 .000  
8 8 . 0 0 0  
92 .000  
96 .000 

100 .000  
120 .000  
140 .000  
160 .000  
180.000 
200.000 
2 2 0 . 0 0 0  
240 .000  
260.000 
280.000 
300 .000  
320.000 
340.000 
360.000 
380.000 
400 . O O O  
420 .000 
440.000 
460.000 
480.000 
500.000 



CTD Station 170 



CTD Static 

2 . 0 0 0  
4 . 0 0 0  
6 . 0 0 0  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
30 .000  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
3 8 . 0 0 0  
4 0 . 0 0 0  
42 .000  
4 4 . 0 0 0  
4 6 . 0 0 0  
48 .000  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
64 .000  
6 8 . 0 0 0  
7 2 . 0 0 0  
7 6 . 0 0 0  
8 0 . 0 0 0  
8 4 . 0 0 0  
8 8 . 0 0 0  
9 2 . 0 0 0  
9 6 . 0 0 0  

1 0 0 . 0 0 0  
1 2 0 . 0 0 0  
1 4 0 . 0 0 0  
1 6 0 . 0 0 0  
1 8 0 . 0 0 0  
2 0 0 . 0 0 0  
2 2 0 . 0 0 0  
2 4 0 . 0 0 0  
2 6 0 . 0 0 0  
2 8 0 . 0 0 0  
3 0 0 . 0 0 0  
3 2 0 . 0 0 0  
3 4 0 . 0 0 0  
3 6 0 . 0 0 0  
3 8 0 . 0 0 0  
4 0 0 . 0 0 0  
4 2 0 . 0 0 0  
4 4 0 . 0 0 0  
4 6 0 . 0 0 0  
4 8 0 . 0 0 0  
5 0 0 . 0 0 0  



CTD Station 172 



CTD Station 

2 . 0 0 0  
4 . 0 0 0  
6 .000  
8 . 0 0 0  

1 0 . 0 0 0  
1 2 . 0 0 0  
1 4 . 0 0 0  
1 6 . 0 0 0  
1 8 . 0 0 0  
2 0 . 0 0 0  
2 2 . 0 0 0  
2 4 . 0 0 0  
2 6 . 0 0 0  
2 8 . 0 0 0  
30 .000  
3 2 . 0 0 0  
3 4 . 0 0 0  
3 6 . 0 0 0  
38 .000  
4 0 . 0 0 0  
4 2 . 0 0 0  
4 4 . 0 0 0  
4 6 . 0 0 0  
4 8 . 0 0 0  
5 0 . 0 0 0  
5 2 . 0 0 0  
5 6 . 0 0 0  
6 0 . 0 0 0  
6 4 . 0 0 0  
6 8 . 0 0 0  



CTD Station 174 



CTD Station 176 



CTD Station 177 



CTD Station 178 



CTD Station 179 

27.618 
27.614 
27.614 
27.616 
27.618 
27.624 
27.737 
27.839 
27.865 
27.873 
27.880 
27.881 
27.889 
27.913 
27.922 
27.957 
27.962 
27.977 
27.956 
27.975 
27.978 
27.985 
27.993 
27.987 
27.987 
27.995 
27.974 
27.990 
27.997 
27.997 
28.001 
27.999 
27.994 
28.001 
28.002 
28.003 
28.006 
28.003 
28.005 
28.008 
28. Oll 
28.013 
28.015 
28.016 
28.014 
28.016 
28.018 
28.017 
28.020 
28.020 
28.023 
28.023 
28.023 
28.026 
28.023 
28.024 
28.023 
28.026 



XBT Stations, Data in Deqree C (AWI - Physical Oceanoqraphy) 
meters 0 0 2  0 0 3  0 0 4  0 0 5  0 0 6  0 0 7  0 0 8  0 0 9  



XBT Stations, Data in Degree C (AWI - Physical Oceanography) 
meters 012 013 014 015 015a 015b 016 0 17 



XBT Stations, 1 
meters 018 

3ata in Degree 
0 19 020 

- Physical Oceanography) 
022 023 024 0 2 5 





XBT Stations, Data in Degree C (AWI - Physical Oceanography) 
meters 036 037  039  040  0 4 3  045  046 0  4  7  .............................................................. 



XBT Stations, Data in Deqree C (AWI - Physical Oceanoqraphy) 
meters 0 4 8  0 4 9  0 5 1  0 5 2  0 5 3  054  0 5 5  0 5 6  



XBT S t a t i o n s ,  Data  i n  Degree C (AWI  - P y s i c a l  Oceanoqraphy)  
m e t e r s  0 5 7  0 5 8  0 5 9  0 6 0  0 6 1  0 6 2  0 6 3  0 6 4  







XBT Stations, Data in Degree 
meters 082 083 084 

C (AWI 
085 

- - - - - - - 
-0.60 
-0.60 
-0.60 
-0.59 
-0.57 
-0.57 
-0.59 
-0.60 
-0.63 
-0.63 
-0.63 
-0.62 
-0.62 
-0.61 
-0.60 
-0.61 
-0.60 
-0.61 
-0.60 
-0.60 
-0.58 
-0.56 
-0.52 
-0.45 
-0.41 
-0.38 
-0.37 
-0.35 
-0.34 
-0.33 
-0.31 
-0.28 
-0.22 
-0.19 
0.51 
0.61 
0.44 
0.32 
0.23 
0.27 
0.19 
0.13 
0.01 
0.04 

-0.01 
-0.08 
-0.14 
-0.18 
-0.35 
-0.33 
-0.40 
-0.43 
-0.48 
-0.55 

- Physical Oceanography) 
086 087 





D i s t r i b u t i o n  o f  i n o r g a n i c  n u t r i e n t s  .- ( G .  K a t t n e r )  

S a m p l e s  w e r e  t a k e n  b y  t h e  C T D - w a t e r - s a m p l e r  a t  l i g h t  o r  
s t a n d a r d  d e p t h s  a n d  a n a l y z e d  f o r  n i t r a t e  ( N 0 3 ) ,  n i t r i t e  
N O ? ) ,  a m m o n i u m  ( N H 4 ) ,  s i l i c a t e  ( S i )  a n d  p h o s p h a t e  ( P 0 4 )  
w i t h  a  c o n t i n u o u s  f l o w  s y s t e m ,  t h e  A u t o A n a l y z e r  I 1  o f  
T e c h n i c o n .  C o n c e n t r a t i o n s  a r e  g i  v e n  i n  1 - 1 .  T h e  
t h o d s  a r e  d e s c r i b e d  b y  E b e r l e i n  e t  a l .  19/?,01F!ar.  E c o l .  
P r o g .  S e r .  1 4 :  4 5 - 5 8 .  



Nutrient Data (AWI - Chemical 

2  8  

depth 

0 . 0 0  
6 . 0 0  

1 1 . 0 0  
1 8 . 0 0  
2 8 . 0 0  
4 3 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

2  9  

depth 

0 . 0 0  
5 . 0 0  

1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
4 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

3  0  

depth 

0 . 0 0  
7 . 0 0  

1 3 . 0 0  
2 0 . 0 0  
3 1 . 0 0  
49 .00  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

Station Number 

Station Number 

Oceanography) 



Nutrient Data (AWI - Chemical Oceanography) 

Station Number 

NO 3 NO2 depth 

0.00 
5.00 
8.00 
12.00 
19.00 
30.00 
75.00 
100.00 
150.00 
200.00 
300.00 
500.00 

3 2 

depth 

Station Number 

NO 3 NO2 

Station Number 

depth 

0.00 
5.00 
10.00 
20.00 
30.00 
40.00 
50.00 
75.00 
100.00 
150.00 
200.00 
300.00 
500.00 



Nutrient Data (AWI - Chemical Oceanography) 

7 2 Station Number 

depth 

8 7 

depth 

Station Number 

NO 3 NO 2 

Station Number 

depth 



Nutrient 

89 

depth 

depth 

depth 

1.00 
5.00 
9.00 

15.00 
23.00 
35.00 
50.00 
75.00 

100.00 
150.00 
200.00 
300.00 
500.00 

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

NO 3 NO2 NH 4 Si 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

9 2  

depth 

1.00 
7 .00  

1 2 . 0 0  
1 7 . 0 0  
30 .00  
46 .00  
75 .00  

100 .00  
150 .00  
200.00 
300 .00  
500.00  

9 3  

depth 

0.00  
7 .00  

1 1 . 0 0  
1 8 . 0 0  
28 .00  
43.00 
75 .00  

100 .00  
150 .00  
2 0 0 . 0 0  
300.00  
500.00  

9 4  

depth 

0 . 0 0  
7 . 0 0  

1 3 . 0 0  
20 .00  
32 .00  
4 9 . 0 0  
75 .00  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
300.00  
500.00  

Station Number 

Station Number 

Station Number 



Nutrient 

9 5 

depth 

10.00 
100.00 
200.00 
300 .OO 
500.00 
750.00 

1000.00 
1200.00 
1500.00 
2000.00 
2300.00 
2500.00 

9 6 

depth 

10.00 
100.00 
200.00 
300.00 
500.00 
750.00 

1000.00 
1200.00 
1500.00 
2000.00 
2300 .OO 
2500.00 

depth 

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 
date 
time 
longitude 
latitude 



Nutrient 

9  8 

depth 

1 0 . 0 0  
1 0 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  
7 5 0 . 0 0  

1 0 0 0 . 0 0  
1 2 0 0 . 0 0  
1 5 0 0  . O O  
2 0 0 0 . 0 0  
2 3 0 0 . 0 0  
2 5 0 0 . 0 0  

9  9  

depth 

1 0 . 0 0  
1 0 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  
7 5 0 . 0 0  

1 0 0 0 . 0 0  
1 2 0 0 . 0 0  
1 5 0 0 . 0 0  
2 0 0 0 . 0 0  
2 3 0 0 . 0 0  
2 5 0 0 . 0 0  

1 0 1  

depth 

1 . 0 0  
5 . 0 0  
9 . 0 0  

1 5 . 0 0  
2 3 . 0 0  
3 5 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

1 0 2  Station Number 

depth 

0 . 0 0  
6 . 0 0  

1 0 . 0 0  
1 6 . 0 0  
2 5 . 0 0  
3 8 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

depth 

Station Number 

depth 

0 . 0 0  
5 . 0 0  
8 . 0 0  

1 2 . 0 0  
1 9 . 0 0  
30 .00  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
300 .00  
5 0 0 . 0 0  



Nutrient 

1 0  5  

depth 

0 . 0 0  
6 .00  
9 . 0 0  

1 5 . 0 0  
2 3 . 0 0  
3 5 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 0 6  

depth 

5 . 0 0  
1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
4 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 0 7  

depth 

0 . 0 0  
5 . 0 0  
9 . 0 0  

1 5 . 0 0  
2 3 . 0 0  
3 5 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 



Nutrient 

108  

depth 

depth 

0.00  
5 .00  
8 .00  

1 2 . 0 0  
19 .00  
30 .00  
50 .00  
75 .00  

100.00  
150 .00  
200 .00  
300 .00  
500 .00  

depth 

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

11 1 Station Number 

depth 

5 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
4 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 1 3  

depth 

0 . 0 0  
1 2 . 0 0  
2 1 . 0 0  
3 4 . 0 0  
5 3 . 0 0  
7 5 . 0 0  
8 1 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

depth 

0 . 0 0  
9 . 0 0  

1 6 . 0 0  
2 6 . 0 0  
4 0 . 0 0  
6 2 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

Station Number 

depth 

Station Number 

depth 

Station Number 

NO 3 NO 2 depth 



Nutrient Data (AWI - Chemical Oceanography) 

12 2 Station Number 

depth NO 3 

5.00 9.61 
10.00 10.37 
20.00 10.87 
30.00 11.94 
50.00 12.80 
75.00 12.86 
100.00 12.85 
200.00 13.03 
300.00 13.08 
500.00 13.58 
750.00 14.18 
1000.00 14.58 

124 Station Number 

depth 

0.00 
2.00 
7.00 
20.00 
30.00 
40.00 
50.00 
75.00 
150.00 
200.00 
300.00 
500.00 

128 Station Number 

depth NO 3 NO2 NH 4 Si 



Nutrient 

1 3 0  

depth 

2 . 0 0  
5 .00  

1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 3  2  

depth 

0 . 0 0  
1 1 . 0 0  
2 0 . 0 0  
3 1 . 0 0  
4 9 . 0 0  
7 6 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
3 5 0 . 0 0  

1 3  3  

depth 

0 . 0 0  
1 1 . 0 0  
1 8 . 0 0  
2 9 . 0 0  
4 6 . 0 0  
7 0 . 0 0  
8 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Data (AWI - Chemical Oceanoqraphy) 

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

1 3 5  

depth 

0 . 0 0  
5 . 0 0  
9 . 0 0  

1 3 . 0 0  
2 1 . 0 0  
3 3 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 3 6  

depth 

1 . 0 0  
5 . 0 0  
9 . 0 0  

1 3 . 0 0  
2 1 . 0 0  
25 .00  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 3 7  

depth 

0 . 0 0  
8 . 0 0  

1 4 . 0 0  
2 2 . 0 0  
3 5 . 0 0  
5 4 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
500 .00  

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

1 3 8  Station Number 

depth 

depth 

0.00  
5 .00  
9 . 0 0  

15 .00  
23 .00  
35 .00  
50 .00  
75 .00  

1 0 0 . 0 0  
150 .00  
200 .00  
300.00  
500 .00  

depth 

2 .00  
5 .00  

1 0 . 0 0  
2 0 . 0 0  
30 .00  
50 .00  
7 5 . 0 0  

100 .00  
1 5 0 . 0 0  
200.00  
300 .00  
500.00  

Station Number 

Station Number 

NO 3  NO 2  



Nutrient Data (AWI - Chemical Oceanography) 

1 4 1  

depth 

2 . 0 0  
5 . 0 0  

1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 4 2  

depth 

2 . 0 0  
5 . 0 0  

1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 4 3  

depth 

0 . 0 0  
5 . 0 0  
8 . 0 0  

1 2 . 0 0  
1 9 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

14 4 Station Number 

depth NO 3 NO2 NH4 Si 

145 Station Number 

depth NO 3 NO2 NH4 Si 

146 Station Number 

depth NO 3 NO2 NH 4 Si 



Nutrient Data (AWI - Chemical Oceanoqraphy) 

147 Station Number 

depth NO 3 NO 2 NH4 Si 

14 8 Station Number 

depth NO 3 NO2 NH 4 Si 

14 9 Station Number 

depth 

0.00 
12.00 
21.00 
34.00 
53.00 
81.00 

100.00 
150.00 
200.00 
300.00 
500.00 



Nutrient 

1 5 0  

depth 

0.00  
6 .00  

1 0 . 0 0  
1 6 . 0 0  
25 .00  
38 .00  
50 .00  
75 .00  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
500 .00  

depth 

0 .00  
7 .00  

11 .00  
1 8 . 0 0  
28 .00  
43 .00  
7 5 . 0 0  

1 0 0  . o o  
1 5 0 . 0 0  
200 .00  
300 .00  
500 .00  

depth 

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

153 Station Number 

depth NO3 NO 2 NH 4 Si 

15 4 Station Number 

depth NO 3 NO 2 NH 4 Si 

155 Station Number 

depth 



Nutrient i 3ata (AMI - Chemical Oceanography) 

Station Number 

depth 

Station Number 

NO 3  NO 2  depth 

0 . 0 0  
4.00 
7 . 0 0  

1 1 . 0 0  
1 8 . 0 0  
2 7 . 0 0  
50 .00  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

depth 



Nutrient Data (AWI - Chemical Oceanography) 

159 Station Number 

depth NO 3 NO 2 NH4 Si 

16 0 Station Number 

depth NO 3 NO2 NH 4 Si 

16 1 Station Number 

depth 

2.00 
5.00 

10.00 
20.00 
30.00 
50.00 
75.00 
100.00 
150.00 
200.00 
300.00 
500.00 



Nutrient 

1 6  3  

depth 

0 . 0 0  
11 .00  
18 .00  
29 .00  
46 .00  
70 .00  
85.00 

100 .00  
1 5 0 . 0 0  
200.00 
300.00  
500.00  

164  

depth 

2 . 0 0  
5.00 

1 0 . 0 0  
20 .00  
30 .00  
50 .00  

1 0 0 . 0 0  
1 5 0 . 0 0  
200 .00  
300.00  
500 .00  

1 6 5  

depth 

0.00  
5 .00  

1 0 . 0 0  
20 .00  
40 .00  
50 .00  
60 .00  
70 .00  
80 .00  

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 

Station Number 



Nutrient Data (AWI - Chemical Oceanography) 

166 Station Number 

depth NO 3 NO 2 NH 4 Si 

167 Station Number 

depth 

0.00 
6.00 

10.00 
16.00 
25.00 
38.00 
75.00 

100.00 
150.00 
200.00 
300.00 
500.00 

16 8 

depth 

0.00 
6.00 

10.00 
16.00 
25.00 
38.00 
50.00 
75.00 

100.00 
150.00 
200.00 
300.00 
500.00 

Station Number 



Nutrient Data (AWI - Chemical 

1 6  9  

depth 

2 . 0 0  
5 . 0 0  

1 0 . 0 0  
2 0 . 0 0  
30 .00  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 7  0  

depth 

2 . 0 0  
5 . 0 0  

1 0 . 0 0  
2 0 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
1 5 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 7  1 

depth 

0 . 0 0  
5 . 0 0  
8 . 0 0  

1 2 . 0 0  
1 9 . 0 0  
3 0 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

Station Number 

Station Number 

Station Number 

Oceanography) 



Nutrient Data (AWI - Chemical Oceanography) 

17 2 Station Number 

depth NO 3 NO2 NH 4 Si 

17 3 Station Number 

depth NO 3 NO 2 NH4 Si 

174 Station Number 

depth NO 3 NO2 NU4 Si 



Nutrient Data (AWI - Chemical Oceanography) 

176  

depth 

2.00 
5.00 

1 0 . 0 0  
20 .00  
30 .00  
50 .00  
75 .00  

100 .00  
150 .00  
200.00  
300.00 
500.00  

1 7  7  

depth 

0.00  
7 .00  

1 0 . 0 0  
11 .00  
18 .00  
28 .00  
43 .00  
50 .00  
75 .00  

1 0 0 . 0 0  
300.00  
500.00  
750 .00  

1 0 0 0 . 0 0  
1 2 5 0 . 0 0  
1500 .00  
1 7 5 0 . 0 0  
2000 .00  

Station Number 

Station Number 



Nutrient 

1 7  8  

depth 

0 . 0 0  
4 . 0 0  
7 . 0 0  

1 1 . 0 0  
1 8 . 0 0  
2 7 . 0 0  
5 0 . 0 0  
7 5 . 0 0  

1 0 0 . 0 0  
2 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  

1 7  9 

depth 

0 . 0 0  
4 . 0 0  
7 . 0 0  

1 0 . 0 0  
1 8 . 0 0  
2 7 . 0 0  
50 .00  
7 5 . 0 0  

1 0 0 . 0 0  
3 0 0 . 0 0  
5 0 0 . 0 0  
7 5 0 . 0 0  

1 0 0 0 . 0 0  
1 2 5 0 . 0 0  
1 5 0 0 . 0 0  
1 7 5 0 . 0 0  
2 0 0 0 . 0 0  

Data (AWI - Chemical Oceanography) 

Station Number 

Station Number 



S u r f a c e  p a r t i c l e  s i z e  d i s t r i  b u t i  o n  a n d  f l u o r e s c e n c e  
( M .  K a h r u ,  S. Nommann,  J .  S i l d a m )  

A u t o m a t e d  m e a s u r e m e n t s  o f  t h e  c o n c e n t r a t i o n  o f  1 2  s i z e  
c l a s s e s  o f  p a r t i c l e s  w i t h  t h e  e q u i v a l e n t  s p h e r i c a l  d i a m e t e r  
f r o m  1 t o  1 0 0 0  m i c r o m e t e r s  ( T a b l e  1 ) ,  a s  w e i l  a s  c h l o r o -  
p h y l  1  g i n  v i v o  f l u o r e s c e n c e  w e r e  m a d e  i n  t h e  " u n d e r w a y "  
( q u a s i - c o n t i n u o u s )  s a m p l i n g  m o d e  f r o m  w a t e r  t h a t  w a s  
c o n t i n u o u s l y  p u m p e d  i n t o  t h e  l a b  f r o m  a n  i n l e t  n e a r  t h e  
s h i p ' s  bov f  a t  a  d e p t h  o f  9 m. T h e  I n s t r u m e n t a t i o n  p a c k a g e  
c o n s i s t e d  o f  a n  o n - 1  i n e  p a r t i c l e  s i  z e  a n a l y z e r  H i a c - R o y c o  
P C - 3 2 0 ,  a  T u r n e r  D e s i g n s  f l o w - t h r o u g h  f l u o r o m e t e r ,  a n d  a n  
I B M  PC-XT c o m p a t i b l e  c o m p u t e r / d a t a  l o g g e r .  T h e  c o r r e s p o n d -  
i n g  w a t e r  t e m p e r a t u r e  d a t a  w e r e  r e t r i e v e d  f r o m  t h e  INDAS 
d a t a  f i l e s .  M e a s u r e m e n t s  w e r e  n o t  m a d e  i n  d e n s e  i c e  d u e  t o  
t h e  c o n t a m i n a t i o n  p r o b l e m  b y  s n o w  a n d  i c e  p a r t i c l e s .  
H o w e v e r ,  s h o r t ,  s p i k e - 1 i k e  p u l s e s  f r o m  s n o w  a n d  i c e  
p a r t  i c l  e s  o f  i n d i  v i  d u a l  i c e  f 1  o e s  c a n n o t  b e  t o t a l  l y  
e x c l u d e d  f r o m  t h e  d a t a  a t  t h e  p r e s e n t  s t a g e .  

T h e  t o t a l  l e n g t h  o f  t h e  s e c t i o n s  m e a s u r e d  w a s  m o r e  t h a n  
1 5 7 0  nm. I n v e n t o r i e s  o f  t h e  d a t a  c o l l e c t e d  a r e  p r e s e n t e d  i n  
T a b l e  2 .  T h e  d e s i g n a t i o n  o f  t h e  t r a n s e c t s  f o l l o w s  t h e  
s c h e m e  a c c e p t e d  f o r  t h e  l e g ;  h o w e v e r ,  n e w  n u m b e r s  ( o r  
l e t t e r s )  h a d  t o  b e  u s e d  f o r  t h o s e  t r a n s e c t s  w h e r e  n o  
m e a s u r e m e n t s  w e r e  u n d e r t a k e n  b y  o t h e r  g r o u p s .  

T h e  d i s t r i b u t i o n s  o n  m o s t  o f  t h e  s e c t i o n s  f o r  t h e  r e p r e s e n -  
t a t i v e  c h a n n e l s ,  f l u o r e s c e n c e ,  a n d  t e m p e r a t u r e  a r e  s h o w n  o n  
F i g u r e s  1 - 2 2 .  T h e y  a r e  f o l l o w e d  b y  d i s t r i b u t i o n  maps o f  
p a r t i c l e  c o n c e n t r a t i o n  i n  t h e  s i z e  r a n g e  2 8  - 7 2  u m  ( t h e  
s u m  o f  c h a n n e l s  7  a n d  8 )  a n d  t e m p e r a t u r e  o n  t h e  2  d e n s e l y  
c o v e r e d  a r e a s .  

0 u r  d a t a  ( b o t h  t h e  P a r t  p r e s e n t e d  h e r e  a n d  t h e  o n e  p r o -  
c e s s e d  l a t e r )  a r e  a v a i l a b l e  e i t h e r  i n  t h e  f o r m  o f  g r a p h s  o r  
n u m e r i c a l  d a t a  On f l o p p y  d i s k s  ( s u p p l i e d  b y  t h e  r e q u e s t e r )  
i n  A S C I I  o r  L o t u s  1 - 2 - 3  w o r k s h e e t  f o r m a t ) .  

T a b l e  1. C h a n n e l  s e t t i n g s  f o r  t h e  H i a c  M o d e l  PC 3 2 0  
p a r t i  c l e  C o u n t e r  i n  e q u i v a l e n t  s p h e r i c a l  d i a m e t e r s .  

S e n s o r  C h a n n e l  D i a m e t e r  r a n g e  (um) 
C H H - 6 0  1 1 - 2  

2  2 - 4  
3  4 - 6  
4  6 - 1 0  
5 1 0 - 2 0  
6  2 0 - 6 0  

E - 1 0 0 0  7  2 8 - 4 2  
8  4 2 - 7 3  
9 7 3 - 1 0 5  

1 0  1 0 5 - 1 6 3  
11 1 6 3 - 3 0 5  
1 2  3 0 5 - 1 0 0 0  
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ARK lV/ l  TRANSECT No 0 
P1100 18-19May 87 St ll/OOl-11/002 

1.6 , i 

D 1-2 um + 2-4um 0 G6'urn - TEMP Lx0.1 C] 

ARK lV/l  TRANSECT No 0 
P1100 18-19 May 87 St ll/OOl-11/002 

73.4 73.6 73.8 

Laiitudc (N) 
+ 42-73 um - TEMP [XI 0  C] 



ARK IV/1 TRANSECT N o  1 
P1101 19 Mav 87 St 11/002-11/027 

Longit ude (E) 
0 4-6 um - TEMP [xO.l C] 

ARK IV/1 TRANSECT N o  1 
P1 101 19 May 87 St 1 1/002-11/027 

6 8 

Longitude (E) 
+ 42-73 um - TEMP [xlO C] 



ARK IV/1 TRANSECT No 3 
P1 103 20 May 87 Si  11/0+6-1 l/060 

1 2  , 

Longitde (E) + 2 4  um 0 4-6 um - TEMP [x0,1 C] 

ARK IV/1 TRANSECT No 3 
P1 103 20 May 87 St 11/0+6-11/060 

50 - 

4 5 6 7 8 

Longitde (E) 
28-42 um + 42-73 um - TEMP [XI 0 C] 



ARK l V / l  TRANSECT N o  4 

4 6 8 1 0  

Langitude (E) 
ff 1-2 um + 2-4 um 0 4-6 um - TEMP [XI 0 0  C] 

ARK lV/ l  TRANSECT N o  4 
P1104 21 M a y  87 St 11/061-11/072 

6 8 

Langitde (E) + 42-73 um - TEMP [xlO C] 

1 0  

A CHL 



ARK lV / l  TRANSECT N o  A 
PllOA 22 M y  87 St 11/072-11/073 

U 28-42 um 
Longitde (E) + 42-73 um TEMP [x lO C ]  A CHL EL 



ARK I V I I  TRANSECT No 5 
P I  105 22 k y  87  St 1 11073-11/087 

Langitude (E) 
Cl 1-2 um + 2-4 um V 4-6 um - TEMP [xlOO C] 

ARK lV/l TRANSECT No 5 
P I  $ 0 5  22 h'ay 87 St 11/073-11 /D87 

6 

Longitde (E) 
+ 42-73 um - TEMP 1x10 C] 

8 

A CHL FL 



ARK l V / l  TRANSECT No B 
P 1 1 0 5  23 M c y  87 St 11/094-11/095 

600 

Langitude (E) 
Cl 1-2um + 2-4 um 0 4-6 um - TEMP [ x lOO C] 

ARK lV/l TRANSECT No B 

-1 0 

4 6 8 

Langitude (E) 
U 28-42 um + 42-73 um - TEh4P [ x l O  C] 



ARK l V / l  TRANSECT No 7 

Longitde (E) 
0 1-2 um + 2-4 um 0 4-6 um - TEMP [XI 00 C] 

ARK l V / l  TRANSECT No 7 
P1 107 23-24 MOY 87 St 1 1/095-11/099 

4 6 8 

Longitude (E) 
ii 28-42 um + 42-73 um - TEMP [xlO C] 



ARK IV/1 TRANSECT No C 
P110C 24May87 St 11/099-11/100 

Longitudc (E) 
O 1-2 um + 2-4 um 0 4-6 um - TEMP [xlOO C] 

ARK IV/1 TRANSECT No C 
P110C 24May87 St 11/099-11/100 

0 

Longitudc (E) 
0 28-42 um + 42-73 um - TEMP [xlO C] A CHL FL 

163 



ARK IV/1 TRANSECT N o  9 
P1109 28-29 May 87 St 11/118-11/130 

700 

600 

500 

400 

300 

200 

100 

0 

- 1  00 

-200 

- 5 -3 - 1 1 3 

Longit udc (E) 
D 2-4 um + 4-6 um 7EMP [xlOO C] 

ARK IV/1 TRANSECT No 9 
P1 109 28-29 May 87 St 1 1 /118-11/130 

Longit udc (E) 
D 28-42 um + 42-73 um - CHL FL 



ARK IV/1 TRANSECT N o  10 
P1110 30 k y  87 St 11/131-11/14^ 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

-5 -3 -1 1 3 

Longitude (E) 
0 28-42 um + 42-73 um - CHL FL 



ARK IV/1 TRANSECT No 1 1  
P1111 31 May 87 St 11/1+3-11/149 

7 

Longitude (E) 
0 2 - 4 u m  + 4-6 um - l-mp [Cl 

ARK IV/1 TRANSECT No 1 I 
P1111 31 May 87 St 11/143-11/149 

100 

-5  -3 - 1 1 3 

Longitude (E) 
0 28-42 um + 42-73 um - CHL FL 



ARK IV/1 TRANSECT No 12 
P1112 01 June 87 St 11/150-1 l / l 57  

6 

Longitude (E) 
D 2 -4um + 4-6um P l-twp [Cl 

ARK IV/1 TRANSECT No 12 
P1112 01 June 87 St 11/150-11/157 

100 , 

- 1 1 3 

Longitude (E) 
+ 42-73 um - CHL FL 



I l I I I I 
l 

I 

-5 -3 - 1 1 3 

Longitude (E) 
D 2-4 um + 4-6 um m p  [Cl 

ARK lV/1 TRANSECT No 13 
P1113 02 June 87 St 11/158-11/163 

'0Â 0 

Longitude (E) 
+ 42-73 um - CHL FL 



ARK IV/1 TRANSECT No 14 
P1114 03 June 87 St 11/163-11/173 

7 

Langitude (E) 
D 2-4 um + 4-6 um - TEMP [Cl 

ARK IV/1 TRANSECT No 14 
P1114 03 June 87 St  11/163-11/173 

Longitde (E) 
D 28-42 um + 42-73 um - CHL FL 



ARK IV/1 TRANSECT No D 
P110D 03 J u n e  87 St 11/173-11/174 

7 

6 

5 

.-, _J 4. 

\ 
U * 
C n 
0 C 

3 ^ 
' 3  * 
S v  

i 1 

0 

- 1  

-2 

-5 - 3 - 1 1 3 

Longitude (E) 
D 2-4 um + 4-6 um - n3"fp [Cl 

1 3 

- CHL FL 



ARK IV/2 SECTION No 2 
P1116 14-16 June 87 St 11/207-11/215 

7 

6 

5 

4 

3 

2 

1 

0 

1 3 5 7 9 11 

Longitude (E) 
0 2-+um + 6-10 um - EMfJ (C) 

ARK IV/2 SECTION No 2 
P1116 14-16 June 87 St 1 l/2Oi'-ll/215 

170 

1 3 5 7 9 11 

Longitude (E) 
D 28-42 um + 42-73 um - CHL FL 



ARK 1V/2 SECTION No 17 
P1117 17 June 87 St 11/216-11/217 

Longitude (E) 
+ 4-6 um 

ARK IV/2 SEGTION No 17 
P1117 17 June B7 St 11/216-11/217 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

0 2 4 6 

Longit udc (E) 
0 28-42 um + 42-73 um - CHL FL 



ARK IV/2 SECTION No 18 
P1118 18Juras 87 St 11/217-11/218 

14 . 

Latitude (N) 
0 2-4 um + 4-6 um P TEMp [Cl 

ARK IV/2 SECTION No 18 
P1118 18 June 87 St 11/217-11/218 

r 

60 - 

50 - 

40 - 

30 - 

20 - 

10 - 

0 I I I I I I I I I I I I 1 I 

76 76 77 7 7 78 7 8 7 8 7 9 

Latit!.de (N) 
0 28-42 um + 42-73 um - CHL FL 



ARK IV/2 SECTION N o  5 
P1 119 19 June 87 St 11/219-11/223 

3 

2.5 

2 

c - 7  J 1.5 

\ 
U ,. 
C W 
0 C 

1 

B 0 0 
$2 0.5 

U C 

8 o 

-0.5 - 

-1 - 

-1.5 

-10 -9 - 8 - 7 -6 

Longitude (E) 
D 2-4 um + 4-6 um P TE!4P [Cl 

ARK IV/2 SECTION No 3 
P1119 19 June 87 St 1 l/2l9-l l/223 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

I I I I l I I 
-10 - 9 -8 -7 - 6 

Longitude (E) 
D 28-42 um + 42-73 um - CHL FL 



ARK IV/2 SECTION No 5 
P1 120 23-24 June 87 St 1 1/238-11/242 

70 

Latitude (N) 
D 28-42 um - CHL FL 0 73-105 um 

ARK IV/2 SECTION No 6 
P1 121 25-26 June 87 St 1 1/243-11/253 

-18 -1  6 -1 4- -12 - 1  0 - 8 

Langitude (E) 
D 28-42 um - CHL FL 0 TEMP[xlOC] 



ARK IV/2 SECTION No 7 
P1 122 26 June 87 St  11/253- 

Latitude (N) 
28-42 um + 42-73 um 0 CHL FL - TEMP 1x10 C] 



D i s t r i b u t i o n  o f  u l t r a p l a n k t o n  ( R .  G r a d i n g e r )  -- 

T h e  a b u n d a n c e  a n d  s i z e  ~ l a s s e s  o f  u l t r a p l a n k t o n  ( p i c o -  a n d  
n a n o p l a n k t o n )  was s t u d i e d  u s i n g  e p i f l u o r e s c e n c e  m i c r o s c o p y .  
S a m p l e s  w e r e  t a k e n  w i t h  a  N i s k i n  B o t t l e  r o s e t t e  s a m p l e r  
f r o r n  d i f f e r e n t  l i g h t  d e p t h s .  A f e w  ml o f  s e a w a t e r  w e r e  
s t a i n e d  w i t h  t h e  D N A  s p e c i f i c  f l u o r e s c e n c e  s t a i n  DAPI a n d  
f i  l t e r e d  On 0 . 2  u m  N u c l e p o r e  f i l t e r s .  B a c t e r i a  a n d  h e t e r o -  
t r o p h i c  n a n o f l  a g e l  l a t e s  w e r e  c o u n t e d  by U V - e x c i t a t i o n  
r e s u l t i n g  i n  a  b l u e  f l u o r e s c e n c e  o f  t h e  D N A I D A P I - c o m p l  e x .  
A u t o t r o p h i c  c y a n o b a c t e r i a  a n d  n a n o f l a g e l  l a t e s  c o u l d  b e  
r e c o g n i z e d  by t h e  c h l o r o p h y l l  a u t o f l u o r e s c e n c e .  

S t a t .  % l i g h t  b a c t e r i a  a u t o t r o p h i c  nanoplankton c y a n o b a c t e r i a  
depth ( lo5i  ndlml ) ( l03 i  ndlrnl ) ( 102i nd/m1 ) 

<2pm 2 - 5 p  5 - l O p  10-2Opm 



S t a t .  % l i g h t  b a c t e r i a  a u t o t r o p h i c  nanop lank ton  c y a n o b a c t e r i a  
depth  ( l 0 5 i  ndlrnl  ) ( 103i ndlrnl ) ( 102i nd/rnl ) 

< r 2 p  2-5prn 5 - l O p  10-20pm 



S t a t .  % l i g h t  b a c t e r i a  h e t e r o t r o p h i c  nanopl ankton choano- 
depth f l  agel l a t e s  

(10% nd/m1 ) ( 1027 nd/rnl ) 1 0 2 c e l l  s/rnl) 
~ 2 p m  2 - 5 p  5-lOpm 1 0 - 2 0 p  



S t a t .  % l i g h t  b a c t e r i a  
d e p t h  

( l 0 5 i  nd lm  

h e t e r o t r o p h i  C nanop l  ank ton  choano- 
f l a g e l l a t e s  

1 )  ( 102 i n d l m l  ) ( l 0 2 c e l l  s l m l  
<2pm 2-5pm 5-lOpm 10-20pm 

n d  = n o t  d e t e r m i n e d  



Activitv of heterotrovhic bacteria. (D. J. Douglas) 

The relative rates of bacterial metabolic activity and of growth were assessed 
by measurement of uptake of a tritiated mixture of amino acids (AA) and of 
incor-poration of tritiated thymidine (TDR) into the macromolecular pool, 
respectively. These measurements were carried out at at least one depth in 
the upper mixed layer (between 0 and 10m) at 43 stations. Additionally, 
depth profiles measurements, extending from near the surface to below the 
euphotic Zone, were made at 17 stations. Units for the rates of thymidine 
(TDR) incorporation are: picomoles per liter per hour (PMOL/L/H). Units for 
uptake rates of the amino acid mixture (AA) are: 1000 X disintegrations per 
literfiour (KDPM/L/'K). Standard deviations of the means calculated from 
duplicate samples 

STATION DEPTH 
(M) 

2 8 0 
2 8 7 
2 8 11 
2 8 16 
2 8 28 
2 8 4 3 

2 8 0 

2 9 0 
29 0 

3 0 0 
3 0 7 
3 0 13 
3 0 2 0 
3 0 3 1 
3 0 49 

3 0 0 

3 1 0 
3 1 0 

3 2 0 
3 2 0 

3 3 0 
3 3 0 

are included in the data table. 

S AMPLE 

TDR 
TDR 
TDR 
TDR 
TDR 
TOR 

AA 

TDR 
AA 

TDR 
TDR 
TOR 
TDR 
TDR 
TDR 

AA 

TDR 
A A 

TDR 
AA 

TDR 
AA 

PMOL TDR/L/H 
OR KDPM AA/L/H 

0.626 
0.899 
0.512 
0.446 
0.419 
0.052 

ND 

0.049 
25.8 

0.092 
0.131 
0.102 
0.033 
0.035 
0.077 

296.1 

0.196 
132.3 

0.147 
144.2 

0.341 
29.9 

STAND. 
DEVIATION 

0.595 
0.074 
0.123 
0.316 
0.236 
0.009 

ND 

0.013 
29.4 

0.084 
0.000 
0.098 
0.015 
ND 

0.040 

26.2 

0.117 
127.5 

0.014 
98.6 

0.288 
43.3 



TOR 
TDR 
TOR 
TDR 
TDR 
TOR 
A A 

TOR 
TDR 
TDR 
TOR 
TDR 
TDR 
A A 

TDR 
TDR 
TDR 
TDR 
TDR 
TOR 

TDR 
TDR 
TOR 
TDR 
TOR 
TDR 

TDR 
A A 

TOR 
AA 

TDR 
A A 



TOR 
A A 

TDR 
TOR 
TOR 
TDR 
TOR 
TDR 
AA 
A A 
AA 
AA 
A A 
AA 

TOR 
TDR 
TOR 
TOR 
TDR 
TOR 

TOR 
AA 

TDR 
A A 

TDR 
A A 

TDR 
AA 

TDR 
A A 

TDR 
A A 

TOR 
TOR 
TOR 
TDR 
TDR 
TDR 
AA 



TDR 
A A 

TDR 
A A 

TDR 
TOR 
TOR 
TDR 
TDR 
TOR 
AA 

TOR 
TOR 
TOR 
TDR 
TOR 
TDR 
AA 

TOR 
AA 

TOR 
TOR 
TOR 
TOR 
TDR 
TDR 
A A 

TDR 
TOR 
TOR 
TDR 
TOR 
TOR 
AA 

TDR 
AA 

TOR 
AA 

TOR 
AA 

TOR 
AA 



TOR 
TOR 
TOR 
TOR 
TOR 
TOR 

TOR 
TOR 
TOR 
TOR 
TOR 
TOR 
A A 

TOR 
TOR 
TOR 
TOR 
TDR 
TOR 

TOR 
A A 

TOR 
TOR 
TOR 
TDR 
TOR 
TOR 
A A 



Thymidine incorporation r a t e  on four t ransects  

3 
TRANSECT 1 

3 

2 

1 

0 
132 133 135 I 3 6  137 138 139 140  143 

STATION NÃ¼MJ3E 



Amino acid uptake rates On four transects 

0 0 0  TRANSECT 4 

1 3 2  133  135 136  137  138  1 3 9  1 4 0  1 4 3  

STATION NUMBER 



V e r t i c a l  p r o f i l e s  o f  c h l o r o p h y l l  f l u o r e s c e n c e  
H . - J .  H i r c h e )  

C h l o r o p h y l l  f l u o r e s c e n c e  p r o f i l e s  w e r e  m e a s u r e d  w i t h  a  
B a c k s c a t  F l u o r o m e t e r  ( F a .  H a a r d t ) .  F l a s h  f r e q u e n c y  w a s  
3 0  H z .  E a c h  d a t a  p o i n t  r e p r e s e n t s  a n  I n t e g r a t i o n  o f  
2 5  m e a s u r e m e n t s .  C o i n p a r i s o n  w i t h  f 1  u o r o m e t r i c  c h l  o r o p h y l  1  
d e t e r m i n a t i o n s  u s i n g  a  c u l t u r e  o f  T h a l a s s i o s i r a  g r a v i d a  
g a v e  t h e  r e g r e s s i o n :  

t o t a l  c h l o r o p h y l l  ( u g / l )  = 0 . 0 0 2 5  x f l u o r e s c e n c e  





CD ul Al. W N .... 
0 0 0 0 0 0 0 

CD ul Al. W N __i. 

0 0 0 0 0 0 0 

CD 01 Al. W N .... 
0 0 0 0 0 0 0 

0 
0 

CD ul Al. W N .... 
0 0 0 0 0 0 0 

CD ul Al. M N d 

Ã 
0 0 0 0 0 0 0 









2 

o w c o - - - i m u i . ~ w ~ -  
0 0 0 0 0 0 0 0 0 0 0  

0 

2 

0 
0 0 

N 0 

0 0 

U 
0 0 

2 0 

0 03 m .b. r i l  
0 0 0 0 0 0 



Flu sta 137 Flu sta 138 Flu sta 139 

0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 4 

Flu sta 142 Flu sta 143 Flu sta 144 

Flu sta 140 Flu sta 141 

10 0 1000 2000 3000 4000 0 500 1000 1500 2000 

Flu sta 145 Flu sta 146 









P r i r n a r y r o d u c t i o n  --P- ( M . E . M .  B a u r n a n n )  

S a m p l e s  w e r e  c o l  l e c t e d  w i t h  a  6 X 3 0  1  P V C - b o t t l e  r o s e t t e  
s y s t e i n  ( H y d r o B i o s ,  I n c . ) .  S a m p l e  d e p t h s  w e r e  b a s e d  o n  l i g h t  
p e n e t r a t i o n  a n d  c o r r e s p o n d e d  t o  1 0 0 ,  5 0 ,  3 0 ,  1 5 ,  5 ,  a n d  1 % 
o f  s u r f a c e  i r r a d i a n c e ,  L i g h t  a t t e n u a t i o n  w a s  e s t i m a t e d  b y  a  
s e c c h i  d i s k .  P r i m a r y  p r o d u c t i o n  was  m e a s u r e d  v i a  i n c o r p o r a -  
t i o n  o f  ^ C - H C O ~ .  S a m p l e s  w e r e  d i s p e n s e d  i n t o  1 0 0  m l  c l e a r ,  
g l a s s  b o t t l e s ,  a n d  a b o u t  5  p C i  w e r e  a d d e d .  D u p l i c a t e  
s a m p l  e s  w e r e  m e a s u r e d  a f t e r  p a s s i n g  t h r o u g h  a  2 0  u m - n e t  t o  
g e t  a n  i d e a  a b o u t  t h e  c o n t r i b u t i o n  o f  t h e  u h y t o p l a n k t o n  
s m a l l e r  t h a n  2 0  p m  t o  t h e  t o t a l  a m o u n t  o f  p r o d u c t i o n .  
P r o d u c t i o n  w a s  m e a s u r e d  i n  a  l a b o r a t o r y  i n c u b a t o r  p r o v i d e d  
w i t h  a  c o o l  i n g  u n i t .  T e m p e r a t u r e  d u r i n g  a 1 1  m e a s u r e m e n t s  
w a s  h e l d  c o n s t a n t  a t  O Â ° C  S i x  s e v e r a l  l i g h t  l e v e l s  w e r e  
o b t a i n e d  w i t h  t h e  a i d  o f  n e u t r a l  d e n s i t y  f i l t e r s .  C o n t i n o u s  
l i g h t  w a s  p r o v i d e d  b y  l i g h t  t u b e s  f r o r n  a b o v e .  T h e  f o l l o w i n g  
i n t e n s i t i e s  m e a s u r e d  b y  a  4 V - l i g h t  g a u g e  ( L i C o r  L I  1 8 5  b ,  
I n c . )  w e r e  u s e d  f o r  t h e  r e s p e c t i v e  s a m p l e s :  

s a m p l e  f r o m  t h e  
1  i g h t  d e p t h  

1  i g h t  i n t e n s i  t y  
( Å ¸ ~ ~ ~ m  X S )  

T h e  i n t e n s i t y  o f  t h e  1 0 0  % l i g h t  d e p t h s  r e p r e s e n t s  a  
t y p i c a l  v a l u e  t h a t  c o u l d  b e  m e a s u r e d  d u r i n g  f o r m e r  c r u i s e s  
j u s t  b e l o w  t h e  s u r f a c e  i n  t h e  h i g h  A r c t i c .  T h e  s t a n d a r d  
c o n d i t i o n s  w e r e  c h o s e n  i n  o r d e r  t o  g a i n  a  b e t t e r  c o m p a r a b i -  
l i t y  o f  t h e  s e v e r a l  S t a t i o n s .  



depth light- 
depth 

station: 28 

station: 29 

station: 30 

station: 31 

frakt . 
smaller 
than 

primary production 
per depth 

integrated over 
euphotic Zone 
total f rakt. 



depth light- 
depth 

station: 32 

station 34: 

station 6 1  : 

station 63: 

frakt. primary production inteqrated over the 
smaller per depth euphotic Zone 
than total frakt . 



depth light- 
depth 

station 65: 

station 66: 

station 67: 

frakt. 
srnaller 
than 

primary production 
per depth 

integrated over the 
euphotic Zone 
total frakt . 



depth light- 
depth 

station 71 : 

station 72: 

station 87: 

frakt. primary production integrated over the 
smaller per depth euphotic zone 
than total frakt. 



depth light- 
depth 

frakt. 
smaller 
than 

primary production 
per depth 

inteqrated over the 
euphotic Zone 
total f rakt . 



depth light- 
depth 

station 92: 

station 93: 

station 94: 

frakt. primary production integrated over the 
srnaller per depth euphotic zone 
than total frakt . 



depth light- frakt. 
depth smaller 

than 

station 101 (drift) : 

station 102: 

station 103: 

primary production integrated over the 
per depth euphotic Zone 

total f rakt. 



depth light- 
depth 

frakt. primary production integrated over the 
smaller per depth euphotic zone 
than total frakt. 



depth liqht- 
depth 

frakt. primary production 
smaller per depth 
than 

inteqrated over the 
euphotic Zone 
total frakt. 



depth light- 
depth 

station 1 1  7: 

station 132: 

station 133: 

frakt. 
smaller 
than 

primary production 
per depth 

inteqrated over the 
euphotic Zone 
total frakt . 



depth light- frakt. primary production integrated over the 
depth smaller per depth euphotic Zone 

station 135: 

station 136: 

station 137: 

t han 

u m )  

- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 

- 
2 0 
- 
2 0 
- 
2 0 - 
2 0 
- 
2 0 
- 
2 0 

- 
2 0 - 
2 0 

2 0 
- 
2 0 
- 
2 0 
- 
2 0 

total frakt. 



d e p t h  l i g h t -  
d e p t h  

s t a t i o n  139 :  

s t a t i o n  143: 

f r a k t .  p r i m a r y  p r o d u c t i o n  
s m a l l e r  p e r  d e p t h  
t h a n  

i n t e g r a t e d  o v e r  t h e  
e u p h o t i c  Zone 
t o t a l  f r a k t  . 



depth liqht- 
depth 

station 150: 

station 151: 

station 152: 

frakt. 
srnaller 
than 

prirnary production 
per depth 

integrated over the 
euphotic Zone 
total frakt. 



depth light- 
depth 

station 153: 

station 154: 

station 155: 

f rakt. priniary production inteqrated over the 
smaller per depth euphotic Zone 
than total frakt . 



depth light- 
dept h 

frakt. 
smaller 
than 

primary production 
per depth 

integrated over the 
euphotic Zone 
total frakt. 



depth light- 
depth 

frakt . 
smaller 
than 

primary production 
per depth 

inteqrated over the 
euphotic Zone 
total frakt . 



depth light- 
depth 

station 171 : 

station 173: 

station 174: 

frakt. primary proÃ¤uctio 
smaller per depth 
than 

inteqrated over the 
euphotic Zone 
total f rakt . 



depth light- frakt. 
depth smaller 

than 

(pm) 

- 
2 0 
- 
2 0 

2 0 
- 
2 0 
- 
2 0 
- 
2 0 

- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 

- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 
- 
2 0 

primary production integrated over the 
per depth euphotic Zone 

total frakt . 



P h y t o p l a n k t o n  s i n k i n g  r a t e s  ( M .  C u l v e r )  

T h e  s i n k i n g  o f  p h y t o p l a n k t o n  c e l l s  t h r o u g h  t h e  w a t e r  c o l u m n  
c o n t r i  b u t e s  s i g n i f i c a n t l y  t o  t h e  v e r t i c a l  t r a n s f e r  o f  
o r g a n i c  m a t t e r  f r o m  t h e  e u p h o t i c  Z o n e  i n t o  t h e  d e e p  s e a .  
T h e  p h y s i o l o g i c a l  s t a t e  o f  t h e  c e l l ,  t h e  v i s c o s i t y  a n d  
d e n s i t y  o f  t h e  m e d i u m ,  a n d  n u t r i e n t  c o n c e n t r a t i o n s  a r e  a  
f e w  o f  t h e  f a c t o r s  w h i c h  i n f l u e n c e  t h e  r a t e  o f  s i n k i n g .  T h e  
r e l a t i v e  c o n t r i b u t i o n s  o f  t h e s e  f a c t o r s  p r e s e n t l y  i s  
u n c e r t a i n .  

S i n k i n g  r a t e s  f o r  n a t u r a l  a s s e m b l a g e s  w e r e  m e a s u r e d  u s i n g  
S E T C O L ,  a  h o m o g e n e o u s  s a m p l e  m e t h o d  ( B i e n f a n g  1 9 8 1 ) .  
S i n k i n g  w a s  m e a s u r e d  u s i n g  c h l o r o p h y l l  5 ,  p h a e o p h y t i  n ,  
b i o g e n i c  s i l i c a ,  p a r t i c u l a t e  c a r b o n  a n d  n i t r o g e n  a s  
i n d i c a t o r s  o f  b i o m a s s .  A s t e p w i s e  m u l t i p l e  r e g r e s s i o n  w a s  
u s e d  t o  d e t e r m i n e  i f  v a r i a t i o n s  i n  t h e  s i n k i n g  r a t e  o f  a  
P a r a m e t e r  c o u l d  b e  e x p l a i n e d  b y  e n v i r o n m e n t a l  v a r i a t i o n s .  
W a t e r  t e m p e r a t u r e ,  s a l  i n i t y ,  d e n s i t y ,  n i t r a t e ,  p h o s p h a t e ,  
a n d  S i l i c a t e  w e r e  u s e d  a s  i n d e p e n d e n t  v a r i a b l e s .  

S i n k i n g  r a t e s  i n  g e n e r a l  r e p r e s e n t e d  t h o s e  o f  p a s s i v e l y  
s i n k i n g  c e l l s  ( T a b l e  1 ) .  R a t e s  f o r  t h e  P a r a m e t e r s  e x h i b i t e d  
t h e  t r e n d s :  p a r t i c u l a t e  n i t r o g e n  > p a r t i c u l a t e  c a r b o n  > 
p h a e o p h y t i n  > s i  1  i c a  > c h l o r o p h y l l  5. P r e l i m i n a r y  r e s u l t s  
i n d i c a t e  t h a t  s i n k i n g  r a t e s  o f  b i o m a s s  a s  m e a s u r e d  b y  
c h l  o r o p h y  1 1  5 a n d  p a r t  i c u l a t e  c a r b o n  w e r e  c o r r e l a t e d  w i t h  
c e r t a i n  c h a r a c t e r i s t i c s  o f  t h e  e n v i r o n m e n t .  F o r  c h l o r o -  
p h y 1 1  C, a  c o m b i n a t i o n  o f  t e m p e r a t u r e  a n d  d e n s i t y  p r e d i c t e d  
7 3  % o f  t h e  v a r i a t i o n  i n  s i n k i n g  r a t e s .  T e m p e r a t u r e ,  
s a l i n i t y ,  n i t r a t e ,  a n d  p h o s p h a t e ,  t o g e t h e r ,  p r e d i  c t e d  7 8  % 
o f  t h e  v a r i a t i o n  i n  s i n k i n g  r a t e s  d e t e r m i n e d  f r o m  p a r t i c u -  
l a t e  c a r b o n .  P h a e o p h y t i n  r a t e s  w e r e  n o t  c o r r e l a t e d  w i t h  a n y  
o f  t h e  m e a s u r e d  e n v i  r o n m e n t a l  v a r i a b l e s .  T h e  r e g r e s s i o n  
f o r  s i l i c a  a s  a n  i n d i c a t o r  i s  n o t  s t r e n g ,  w i t h  t e m p e r a t u r e ,  
d e n s i t y ,  a n d  n i t r a t e  p r e d i c t i n g  4 4  % o f  t h e  v a r i a t i o n  i n  
s i n k i n g .  R e s u l t s  u s i n g  p a r t i c u l a t e  n i t r o g e n  a r e  n o t  y e t  
c o m o l  e t e .  

A n y  c h a n g e  i n  t h e  b i o m a s s  a s s e m b l a g e s  a c r o s s  a  g r a d i e n t  
a f f e c t s  c o m p a r i s o n s  b e t w e e n  s i n k i n g  r a t e s .  W a t e r  t e m p e r a -  
t u r e  a p p e a r s  t o  b e  o n e  o f  t h e  s t r e n g e r  p r e d i c t o r s  o f  
v a r i a t i o n  i n  t h e  s i n k i n g  r a t e s  m e a s u r e d  b y  c h l o r o p h y l l ,  
p a r t i c u l a t e  c a r b o n ,  a n d  s i l i c a .  I n  e a c h  o f  t h e s e  c a s e s ,  t h e  
c o r r e l a t i o n  i s  n e g a t i v e ,  s i n k i n g  r a t e s  i n c r e a s i n g  a s  
t e m p e r a t u r e  d e c r e a s e s  ( F i  g .  1 ) .  A  b i o l o g i c a l  e x p l a n a t i o n  
f o r  t h i s  r e l a t i o n s h i p  i s  n o t  f e a s i b l e  u n t i l  a n  a n a l y s i s  o f  
t h e  c o m p o s i  t i  o n  i s  c o m p l e t e .  S i m i  l a r  r e a s o n i n g  a p p l i e d  t o  
e a c h  o f  t h e  e n v i r o n m e n t a l  v a r i a b l e s  c o m p l i c a t e s  i n t e r p r e t a -  
t i o n  o f  t h e  r e l a t i o n s h i p s .  



T a b l e  1. Summary  o f  s i n k i n g  r a t e s .  

I n d i c a t o r  R a n g e  ( m l d a y  ) M e a n  
C h l o r o p h y l l  -0.04 - 0.63 0.14 ( n = 8 8 )  
S i  1  i c a  -0.18 - 0.68 0.15 ( n  = 80) 
P h a e o p h y t i n  -0.09 - 1.00 0.20 ( n  = 87) 
P a r t i c u l a t e  c a r b o n  -0.20 - 1.69 0.55 ( n  = 63) 
P a r t i c u l  a t e  n i  t r o g e n  -0.23 - 3.71 0.64 ( n  = 66) 

T a b l e  2. S i n k i n g  R a t e s  b y  P a r a m e t e r  ( m e t e r s l d a y ) .  

s t a t i o n  % s u r f a c e  c h l  a  p h a e o p h y t i n  b i o g e n i c  p a r t i c u l a t e  p a r t i c u l a t e  
i n t e n s i t y  s i  1 i c a  ca rbon  n i  t r o g e n  

30 100 .1 .06 .29 



s t a t i o n  % s u r f a c e  ch1 a  phaeophytin b iogenic  p a r t i c u l  a t e  p a r t i c u l a t e  
s i  1 i  ca carbon ni t rogen 

.08 .54 .03 



Sinking r a t e  a s  determined by chlorophyl l  a  
vs. temperature wi th  approximated l i n e  

Box 1 ( s t a t i o n s  1 - 119) 

D Box 2 ( s t a t i o n s  115 - 179) 

temp 



E g g  p r o d u c t i o n  o f  C a l a n u s  f i c m a r c h i c u s  a n d  C .  g l a c i a l i s  
H . - J .  H i r c h e ,  R . N .  B o h r e r )  

E g g  p r o d u c t i o n  r a t e s  ( e g g s l f e m a l e l d a y )  w e r e  d e t e r n i n e d  
a f t e r  2 4  h o u r  i n c u b a t i o n  o f  4 0  - 6 0  f e m a l e s  f r o m  0 - 1 0 0  m  
b o n g o  t o w s  ( 3 0 0  ,L m e s h )  a t  a m b i e n t  f o o d  ( s e a w a t e r  f r o m  
1 0 0  % a n d  3 3  % l i g h t  d e p t h )  a n d  t e m p e r a t u r e  c o n d i t i o n s .  T h e  
r a t e s  g i v e n  r e p r e s e n t  a v e r a g e s  o f  u s u a l l y  t w o  r e p l i c a t e  
e x p e r i m e n t s .  

C a l a n u s  f i n m a r c h i c u s  

S t a t i o n  E g g s l f e m l d a y  - S t a t i o n  E g g s / f e m / d a y  
2  8 1 1 . 5  1 1 5  3 . 5  

Ca1  a n u s  g l  a c i  a l  i s  



P l a n k t o n  c o m m u n i t y  m e t a b o l i s m  ( K .  - G .  B a r t h e l  ) 

M e t a b o l  i c  a c t i  v i t y  o f  t h e  p l a n k t o n  c o m m u n i t y  was  m e a s u r e d  
i n  f o u r  s i z e  c l a s s e s .  T h e  s a m p l e s  f o r  t h e  t w o  s m a l  1 e r  s i z e  
c l a s s e s  w e r e  t a k e n  f r o m  t h e  6  X 3 0  1  r o s e t t e  s a m p l e r  f r o m  
6  l i g h t  d e p t h s  ( s e e  " P r i m a r y  p r o d u c t i o n " ) ,  f o r  t h e  t w o  
l a r g e r  s i z e  c l a s s e s  f r o m  B o n g o  n e t  t o w s  f r o m  1 % l i g h t  
l e v e l  t o  t h e  s u r f a c e .  T h e  v a l u e s  i n  e a c h  s i z e  c l a s s  
r e p r e s e n t  t h e  t o t a l  r a t e s  o f  p h y t o -  a n d  z o o p l a n k t o n  i n  t h e  
e u p h o t i c  Z o n e .  

phospha te  e x c r e t i o n  ammonia e x c r e t i o n  oxygen u p t a k e  
( w o 1  /m3/d) (um01 /m3/d) (m1 /m3/d 

S t a t i o n  28 

S t a t i o n  34 
C 2 0  um 7.9 
20 - 200 um 0  
200 - 2000 um 0.6 
> 2000 pm 3.5 

S t a t i o n  6 1  
< 20 um 0  
20 - 200 um 2.9 
200 - 2000 um 0.2 
> 2000 um 0.4 

S t a t i o n  72 
4 20 pm 2.3 
20 - 200 pm 3.3 
200 - 2000 um 0.6 
> 2000 um 2.7 

S t a t i o n  87 
20 prn 0.8 

20 - 200 um 0.8 
200 - 2000 pm 0.7 
> 2000 um 0.4 

S t a t i o n  94 
< 20 pm 1.2 
20 - 200 pm 0.9 
200 - 2000 p m  2.5 
> 2000 um 2.4 

S t a t i o n  100 
< 20 pm 0.1 
20 - 200 um 0  
200 - 2000 um 0.3 
> 2000 um 2.7 



phospha te  e x c r e t  i on ammoni a e x c r e t i  on oxygen u p t a k e  
(umol /m^/d)  (pmol /m^/d)  (m1 /m3/a)  

S t a t i o n  102 
4 20 pm 
20 - 200 um 
200 - 2000 um 
> 2000 um 

S t a t i o n  110 
<- 20 um 
20 - 200 um 
200 - 2000 um 
> 2000 um 

S t a t i o n  132 
< 20 pm 
20 - 200 um 
200 - 2000 um 
> 2000 um 

S t a t i o n  143 
20 u m  

20 - 200 um 
200 - 2000 um 
> 2000 um 

S t a t i o n  149 
20 um 

20 - 2000 um 
200 - 2000 u m  
>2000 um 

S t a t i o n  157 
< 20 um 
20 - 200 um 
200 - 2000 um 
> 2000 um 

S t a t i o n  163 
< 20 um 
20 - 200 u m  
200 - 2000 um 
> 2000 um ' 

S t a t i o n  173 
< 20 um 
20 - 200 pm 
200 - 2000 um 
> 2000 ym 
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I n s t i t u t  f Ã ¼  M e e r e s k u n d e  
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D Ã ¼ s t e r n b r o o k e  Weg 2 0  
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RWTH A a c h e n  
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FR G 
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B 3 H  3 Z 1  
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G. K a t t n e r  
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S .  Nommann 

M .  S c h n e i d e r  

I n s t i t u t e  o f  T h e r m o p h y s i c s  
a n d  E l e c t r o p h y s i c s  
P a l d i s k i  Rd.  1 
2 0 0 0 3 1  T a l l i n n  
E s t o n i  a  
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A l f r e d - b l e g e n e r - I n s t i t u t  
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2 0 0 0 3 1  T a l l i n n  
E s t o n i  a  
U  S S  R  
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FRG 
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2 0 0 0 3 1  T a l l i n n  
E s t o n i  a  
USSR 


