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T h is  p a p e r  n o t  to  be c i t e d  w ith o u t  p r i o r  r e f e r e n c e  to  th e  a u th o r .

PRIMARY PRODUCTIVITY. 

by

J .P .  MOMMAERTS.
L a b .voor S y s te m a tie k  en O e c o lo g ie  V .U .B. ( P r o f .  POLK)

The r e s u l t s  p ro v id e d  by th e  I n t e r n a t i o n a l  Agency fo r  C-1/f d e te rm i­

n a t io n  f o r  e a ch  sam ple a r e  e x p re s s e d  i n  cpm (coup  p a r  m in u te )  and i n  

mg C /nfV h ( in c u b a t io n  t im e s ,  b o t t l e  volum e, am poules s p e c i f i c  a c t i v i t y  

and b a tc h  s t a n d a r d i z a t i o n  b e in g  ta k e n  i n t o  a c c o u n t ) .

The sa m p le s  n o t  p r e f i l t e r e d  ( t o t a l  p h y to p la n k to n )  and th e  sam ples 

p r e f i l t e r e d  th ro u g h  to w n e t s i l k  (¿*0 fi, n a n n o p la n k to n )  b e in g  d u p l ic a te d ,  

th e  d e v ia t io n  t o  th e  mean h a s  b een  c a lc u la t e d  : i t  am ounts on a n  a v e ra g e  

to  6 % o f  th e  r e s u l t s .

A. STANDING CROP.

The r e s u l t s  a s  e x p re s s e d  i n  cpin /  sam ple a r e  d i r e c t l y  r e l a t e d  to  

p h y to p la n k to n ic  s ta n g in g  c ro p . I t  i s  w ished  to  compare th e s e  d a ta  w ith  

th e  n u m e ra tio n  o f  t o t a l  p h y to p la n k to n  by P r o f .  LOUIS and th e  p ig m e n ts  

e x t r a c t i o n  by P r o f .  BOUILLON. A f te r  c o m p u ta tio n  o f  th e  means and b la n k s  

(d a rk  b o t t l e s )  s u b t r a c t i o n ,  th e  r e s u l t s  ( s e e  annexe I )  a llo w  u s  to  f o r ­

m u la te  a  few p r e l im in a r y  c o n s t a t a t i o n s  :

1 . f o r  a l l  th e  s t a t i o n s ,  t h e r e  i s  no s i g n i f i c a n t  v a r i a t i o n  o f  th e  

p h o to s y n th e t ic  p o t e n t i a l  w ith  sam p lin g  d e p th .  T h is  may i n d i c a t e  t h a t  w a te r 

vías w e ll  m ixed th ro u g h o u t  th e  f i r s t  c r u i s e s .



2 . T h is  p o t e n t i a l  i n  h ig h e r  a s  we come c lo s e r  to  th e  c o a s t .  T h is  
i s  p ro b a b ly  r e l a t e d  to  th e  p ro m o tin g  e f f e c t  o f  c h e m ic a l  m o d if ic a t io n s  

bound to  th e  p ro x im ity  o f  t e r r e s t r i a l  a c t i v i t y  (p ro m o tin g  p o l l u t i o n ) .  

However s t a t i o n  MO2 , o f f  th e  r i v e r  S c h e ld t  mouth show s a  lew  a c t i v i t y  

p o s s ib ly  d e m o n s tra t in g  a  to x ic  p o l l u t i o n .

3 .  The r e l a t i v e  im p o rta n c e  o f  n a n n o p la n k to n  i n c r e a s e s  w i th  c o a s t a l  

p r o x im ity ,  N annop lank ton  abouhdance  means a  v e ry  q u ic k  r e c y c l in g  o f  

n u t r i e n t s .

B. PRODUCTIVITY.

W ith o u t c o m p a ra tiv e  m easu rem en ts o f  i n  s i t u  a n d  i n  v i t r o  p r o d u c t i ­

v i t y  th e  i n t e g r a t i o n  o f  i n  v i t r o  p r o d u c t i v i t y  r e s u l t s  fo r  th e  w a te r  
2

colum n (1 m ) com p rised  betw een  TOO % and 1 % o f  r e l a t i v e  i r r a d i a n c e  

h a s  been  c a lc u la t e d  a c c o rd in g  to  STEEMAN NIELSEN (1 9 5 2 ) .

However im p e r f e c t ly  a d a p te d  to  th e  e x p e r im e n ta l  c i r c u m s ta n c e s ,  th e  

STEEMAN-NIELSEN fo rm u la  p ro v id e s  r e l a t i v e  r e s u l t s  o f  th e  same o rd e r  o f  

m ag n itu d e  th a n  th o se  m en tio n ed  i n  th e  l i t t é r a t u r e  f o r  th e  N o rth  S ea  i n  

th e  w in te r  (STEEL 1956, CUSHING 1957, WIMPENNY 1 9 5 7 ).

CONSTATATIONS (See annexe I I )

1 . B etw een c e r t a i n  . l im i t s ,  one can  soe  t h a t  i f  th e  th ic k n e s s  o f  th e
2t ro p h o g e n ic  l a y e r  i s  b ig g e r ,  t o t a l  p r im a ry  p r o d u c t i v i t y  u nder 1 m can  

be h ig h e r  even  i f  n u t r i e n t s  a r e  p o o r e r .

Such a  s i t u a t i o n  i s  d e m o n s tra te d  h e r e ,  p r im a ry  p r o d u c t i v i t y  b e e in g  h ig h e r  

f a r  o f f  th e  c o a s t .  The f a c t  t h a t  n e a r  th e  c o a s t  th e  s ta n d in g  c ro p  i s  n o t  

a s  p r o d u c t iv e  a s  i t  c o u ld  have b een  i s  o n ly  r e l a t e d  to  a l o c a l  f e a t u r e  

( t r a n s p a r e n c y  o f  th e  w a te r)  t h a t  may change q u ic k e r  th a n  s ta n d in g  c ro p  

i t s e l f .

I n  th e  o p en  s e a  su ch  a f a c t o r  i s  o f  m in im al im p o rta n c e  and p r o d u c t i v i t y  

d a ta  y i e l d  a  maximum o f  in f o r m a t io n .

2 , The r e l a t i v e  im p o rta n c e  o f  n a n n o p la n k to n  rem a in s  o f  c o u rs e  h ig h e r  

n e a r  th e  c o a s t .
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A N N E X E  I

CARBON 1 6 :53  TS-BRU 19 /03 /71

PRIMARY PRODUCTIVITY EKOLOGIE EN SYSTEMATIEK V .U .B.

MECHELEN 1 M01 .230171 .1400

c pm %
C PM TOTAL PHYTO 100 405 100

C PM NANNOPLANCT 100 245 60

CPM TOTAL PHYTO 10 330 100

CPM NANNOPLANCT 10 238 72

CPM TOTAL PHYTO 1 382 100

CPM NANNOPLANCT 1 249 65

DIAGRAM CONSTRUCTION: R= 2.51 A= 142

MECHELEN 2 M02.280171 .1430

CPM TOTAL PHYTO 100 265 0

CPM NANNOPLANCT 100 267 100

CPM TOTAL PHYTO 1 378 100

CPM NANNOPLANCT 1 3 I 3 82
DIAGRAM CONSTRUCTION: R= 2 .0 3  A= -3

MECHELEN 3 MO3 . 3 OOI7 I . I 4OO

CPM TOTAL PHYTO 100 369 100

CPM NANNOPLANCT 100 206 55

CPM TOTAL PHYTO 25 3 9 O 100

CPM NANNOPLANCT 25 235 60

CPM TOTAL PHYTO 10 3?1 100

CPM NANNOPLANCT 10 254 68

CPM TOTAL PHYTC 1 3 6 1 100

CPM NANNOPLANCT 1 236 65

DIAGRAM CONSTRUCTION: R= 2 .4  A= 159



MECHELEN 4 MO4.3IOI7I .1 0 1 5

CPM TOTAL PHYTO 100 201 100

CPM NANNOPLANCT 100 126 62

CPM TOTAL PHYTO 50 229 100

C PM NANNOPLANCT 50 152 66

CPM TOTAL PHYTO 25 227 100

CPM NANNOPLANCT 25 117 51

CPM TOTAL PHYTO 10 209 100

CPM NANNOPLANCT 10 111 53

CPM TOTAL PHYTO 1 197 100

CPM NANNOPLANCT 1 102 51

DIAGRAM CONSTRUCTION*. R= 1 .7 7  As 134

MECHELEN 5 M0 5 . 020271 .1330

CPM TOTAL PHYTO 100 240 100

CPM NANNOPLANCT 100 127 52

CPM TOTAL PHYTO 50 377 100

CPM TOTAL PHYTO 25 234 100

CPM NANNOPLANCT 25 147 62

CPM TOTAL PHYTO 1C 252 100

CPM NANNOPLANCT 10 123 48

CPM TOTAL PHYTO 1 192 100

CPM NANNOPLANCT 1 129 67

DIAGRAM CONSTRUCTION: Rs 1 .9 3  As 169



MECHELEN 6 M 06.040271 .1200

CPM TOTAL PHYTO 100 364 100

CPM NANNOPLANCT ICO 107 29

CPM TOTAL PHYTO 50 314 100

CPM NANNOPLANCT 50 124 39

CPM TOTAL PHYTO 25 343 100

CPM NANNOPLANCT 25 147 42

CPM TOTAL PHYTO 10 352 100

CPM NANNOPLANCT 10 110 31

CPM TOTAL PHYTO 1 398 100

CPM NANNOPLANCT 1 128 32

DIAGRAM CONSTRUCTION: R=2.38 A= 254

MECHELEN 7 M07. 050271 .0 9 3 o

CPM TOTAL PHYTO 100 471 100

CPM NANNOPLANCT 100 362 76

DIAGRAM CONSTRUCTION: Rs 2.71 A= 83

MECHELEN 8

CPM TOTAL PHYTO 100 716 100

CPM NANNOPLANCT 100 732 102

DIAGRAM CONSTRUCTION: R« 3 .3 4 A= -9

R em arques : 1 .  :M echelen 8 . co n c ern e un p ré lè v e m e n t f a i t
à  1 km au l a r g e  d ' O sten d e

2 , "D iagram  c o n s t r u c t io n "  com porte  deux données u t i l e s  au  
d e s s in  d 'u n  c e r c le  d o n t l a  s u r f a c e  e s t  p r o p o r t io n n e l le  à  
l ' a c t i v i t é  t o t a l e  à  l ' i r r a d i a n c e  100 ( s u r f a c e )  (R -ra y o n )  e t  
d 'u n  s e c t e u r  p r o p o r t io n n e l  à  l 'a b o n d a n c e  r e l a t i v e  du m ic ro ­
p la n c to n  (c e  q u i  n ' e s t  p a s  l e  n a n n o p l.)  (â=  a n g le  du s e c t e u r )



A N N E X E  II

PRODUC 15 :35  TS-BRU 22 /0 3 /7 1

PRIMARY PRODUCTIVITY EKOLOGIE EN SYSTEMATIEK V .U .B.

MECHELEN 1 MOI.230171 .1400

TOTAL PROD. MG C/M2/DAY 85 100

NANNO PROD. MG C/M2/DAY 55 64

DIAGRAM CONSTRUCTION j R s  2 .3  A» 127

MECHELEN 2 M02.280171 .1430

TOTAL PROD. MG C/M2/DAY 34 100

NANNO PROD. MG C/M2/DAY 32 94

DIAGRAM CONSTRUCTION: R = 1 .4 5  As 21

MECHELEN 3 MO3 . 3 OOI7 I .1400

TOTAL PROD. MG C/M2/DAY 169 100

NANNO PROD. MG C/M2/DAY 106 62

DIAGRAM CONSTRUCTION: R = 3 .2 4  A= 134

MECHELEN 4 M04.310171 .1015

TOTAL PROD. MG C/M2/DAY 303 100

NANNO PROD. MG C/M2/DAY 172 56

DIAGRAM CONSTRUCTION: R = 4 .3 5  A= 155

MECHELEN 5 M05.020271 .1330

TOTAL PROD. MG C/IR./DAY 162 100

NANNO PROD. MG C/M2/DAY 86 53

DIAGRAM CONSTRUCTION: R = 3 .1 8  As 168



MECHELEN 6 M0 6.040271 .1 2 0 0

TOTAL PROD. MG C/M2/DAY 419 100

NANNO PROD. MG C/M2/DAY 128 30

DIAGRAM CONSTRUCTION: R= 5 .11 A=25C

MECHELEN 7 M07.050271 .0930

TOTAL PROD. MG C/M2/DAY I 08 100

NANNO PROD. MG C/M2/DAY 83 76

DIAGRAM CONSTRUCTION: R= 2 .5 9  As 83

MECHELEN 8

TOTAL PROD. MG C/M2/DAY 82 100

NANNO PROD. MG C/M2/DAY 83 101

DIAGRAM CONSTRUCTION: R= 2 .2 6 Aa -5


