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D im ethy lsu lph ide  (DMS) is a c lim a tic  gas a ffecting  the g loba l c lim ate th ro u g h  the p roduction  o f 
a tm ospheric  aerosols (Charlson e t al., 1987). The ocean is the main natura l source (Bates e t al., 
1992) as d im e th y lsu lp h o n io p ro p io n a te  (DMSP), the  DMS precursor, is synthesized by m ain ly 
p hy top lank ton  (e.g. Stefels e t al., 2007). The lack o f co rre la tion  between observed DMS and 
p hytop lank ton  d is tr ib u tio n s  is exp la ined by the  co m p le x ity  o f DMSP p roduction  and conversion to  
DMS pathways. Indeed the a b ility  to  syn thetize  DMSP is species-specific (Keller e t al., 1989; Matrai 
and Keller, 1994) and varies w ith  env ironm enta l cond itions  (Keller and Korjeff-Bellows, 1996; 
Stefels, 2000). Moreover, the  enzym atic  cleavage o f DMSP in DMS can e ithe r be perfo rm ed by 
p hy top lank ton  (Stefels and D ijkhu izen , 1996) o r bacteria l lyases (Kiene and Bates, 1990). In th is  
con tex t, th is  thesis aims to  im prove the know ledge and m ode lling  o f DMS p roduction  and its 
em ission to  the a tm osphere in the  coastal N orth  Sea. The research s tra tegy  com bines 3 approaches: 
labo ra to ry -con tro lled  e xpe rim en ta tion  w ith  m onospecies phy top lank ton  cu ltu res, fie ld  
m easurem ents, m echanistic m ode lling . The DMSP ce llu la r concen tra tions and regu la tion  by 
env ironm enta l cond itions  (sa lin ity , tem pera tu re , lig h t and nu trien ts) and the DMSP-lyase a c tiv ity  o f 
key-phytop lankton  species iso lated fro m  the N orth Sea w ill be measured by gas chrom atography. 
These data w ill be synthesised and in tegra ted  in the m echanistic m odel MIRO-DMS. Th is m odel 
results fro m  the  coup ling  between a DMS m odule and the  eco logica l m odel MIRO th a t describes 
p hy top lank ton  successions and the  associated C, N, P and Si cycling in the North Sea. Thereafter, 
th is  m odel w ill be app lied  to  the Southern B ight o f the N orth Sea, and DMS(P) and phytop lank ton  
s im u la tions w ill be com pared w ith  fie ld  m easurem ents ob ta ined  along a seasonal cycle. Once 
va lidated, the  m odel w ill be analysed fo r  assessing b io tic  (phy top lank ton  d ive rs ity ) and ab io tic  
(tem pera ture , ligh t, sa lin ity , nu trien ts , w ind  speed) con tro ls  o f DMS p roduction  and its em ission to  
the a tm osphere.
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