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Volume 48, 2-3 of "Helgol~inder Meeresun te r suchungen"  is devo ted  to KSnigs- 
hafen. This is a she l te red  inter t idal  bay  of approx imate ly  6 km 2, su r rounded  by  sand 
dunes  and salt marshes .  It is loca ted  at the  nor thern  tip of Sylt, a barr ier  i s land  in the 
southeas tern  North  Sea. The bay  has  a long tradi t ion of scientific research.  S tudy ing  an 
oyster  bed  at the mouth of KSnigshafen,  Karl MSbius came up with  his now famous 
concept  of a biocoenosis,  def ined  as a communi ty  of organisms main ta in ing  equi l ibr ium 
by mutual  interact ions (M6bius, 1877). This holistic communi ty  concept  still survives  in 
the presen t  ecosys tem approach.  

In the case of the oyster  bed  it was  wrong.  MSbius r ega rded  the oyster  communi ty  as 
self-sustaining - which  it is not  (Reise, 1990). P lanktonic  food is impor ted  by  t idal  
currents,  and  oyster  l a rvae  are e x c h a n g e d  with distant  sites. In the coasta l  zone, 
exchange  processes  b e t w e e n  communi t ies  or habi ta ts  are just  as impor tant  as in terna l  
interact ions and transformations.  This is the research  topic of an in te rd isc iphnary  project  
t e rmed  SWAP, abbrevia t ion  of "Sylter Wa t t enmeer  Austausch-Prozesse"  (= Sylt  W a d d e n  
Sea Exchange  Processes) de l inea t ing  the subject  mat te r  under  invest igat ion,  b y  its title. 

In the case of an imbalar~ce b e t w e e n  imports  and  exports,  the coastal  ecosys tem will 
undergo  a net  change  in composit ion.  It is the aim of the SWAP-project  to quant i fy  
exchange  processes  in an a t tempt  to predic t  direct ions of ecological  change .  Such an 
endeavour  comprises  measu remen t s  of actual  exchange  rates of e lements  and  organisms,  
as wel l  as analyses  of pas t  hydrological ,  morphologica l  and biological  changes .  

Since the Biologische Anstal t  He lgo land  founded  a research  station on the shore of 
K6nigshafen in 1924, severa l  scientific s tudies have  been  conduc ted  in this bay.  The 
oyster  bed  s tudied by  MSbius suffered from overexploi tat ion,  and  van i shed  in the  late  
1920s. Only very recent ly  (since 1992), a few individuals  of Ostrea edulis have  become  
es t abhshed  again,  toge ther  with the  in t roduced  J a p a n e s e  Crassostrea gigas. M a p s  and 
da ta  provided  by  Woh lenbe rg  (1937) on sediments ,  by  Nienburg  (1927), H a g m e i e r  & 
K~indler (1927) and  Wohlenbe rg  (1937) on vege ta t ion  and benth ic  fauna a l low further 
comparisons with the presen t  si tuation. The sed iments  have apparen t ly  become  less 
m u d d y  (Austen, 1992); seagrass ,  r ed  a lgae  and Sabellaria-reefs have  dec l ined  in the 
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Pig. 1. Wadden Sea region between the islands of RSm6 and Sylt with K6nigshafen. Intertidal flats: 
white area between thick and thin line; subtidal flats: light shading; tidal inlets and North Sea with 

> 5  m depth: dark shading; mainland coastline: hatched diagonally 
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s u b t i d a l  zone ,  w h i l e  g r e e n  a l g a e  a n d  m u s s e l  b e d s  h a v e  e x p a n d e d  in  t he  i n t e r t i d a l  z o n e  

(Reise  e t  al., 1989). 

Th i s  v o l u m e  c o n t a i n s  r e s e a r c h  p a p e r s  p r e p a r e d  from t h e  in i t ia l  p h a s e  of t h e  S W A P -  

p r o j e c t  t h a t  c o n c e n t r a t e d  o n  K 6 n i g s h a f e n  as  a s m a l l  s u b - a r e a  of t h e  W a d d e n  S e a  u n d e r  

i n v e s t i g a t i o n ,  b e t w e e n  t h e  i s l a n d s  of R6m6 a n d  Sylt  (Fig. 1). I n c l u d e d  a re  c o n t r i b u t i o n s  

on  g e o l o g i c a l  a n d  eco log ica l  c h a n g e ,  as  we l l  as  o n  e x c h a n g e  p r o c e s s e s  b y  m e a n s  of t ida l  

drift.  
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