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INTRODUCTION 

Within the last 100 years, the macrophytobenthos  of the Wadden Sea has u n d e r g o n e  

an even  more dramatic  change  than can be documented  momentar i ly  in a Red List. Since 

the beg inn ing  of the century, two opposite trends have occurred. In the 1980s red a lgae  
were  found to be rare in the sublittoral zone, whereas  g reen  a lgae  of the intert idal  zone 

(i. e. Chaetomorpha, Cladolahora, Enteromorpha, Ulva) exhibi ted a massive increase,  

compared  to the situation at the turn of the century (Reise, 1994). 
Seagrass  which was abundant  throughout  the Wadden Sea, decreased  dramatical ly  

in the 1930s. Almost  the entire populat ion of Zostera marina, growing at or just be low the 

low-tide line, was affected (den Hartog, 1987). In the intertidal zone, a more gradual  dec- 
line of seagrass started in the 1960s, p roceed ing  from the Southern Wadden Sea. The  loss 

of seagrass beds is supposed  to have  al tered the abundance  of macroa lgae  greatly, com- 

pared to the period before the 1930s (van Goor, 1921). 

D a t a  s o u r c e  

Despite evident  changes  in the macrophytobenthos  of the Wadden Sea, potent ia l  
threats to certain a lgae species are difficult to predict,  because  of the l imited data  from 

the past. 
For example,  f indings in the K6nigshafen Bay (Sylt, North Frisian Wadden  Sea) of ap- 

proximately 100 species of macroa lgae  in this century have  been  reported in various un- 
publ ished data sets. But information on the distribution or variabili ty of abundances  is 

sparse, if available at all. Species which are not listed for certain areas of the W a d d e n  Sea, 

are not necessari ly absent  there, but possibly they have  not b e e n  carefully e n o u g h  loo- 

* This list forms part of the Report on the RED LISTS OF BIOTOPES, FLORA AND FAUNA OF 
THE TRILATERAL WADDEN SEA AREA. For basic information concerning, for example, func- 
tion of these lists, species taken into account, structure of the lists and abbreviations used, see 
also the general introduction to the Red Lists. 

�9 * Author of the introductory text. 

�9 Biologische Anstalt Helgoland, Hamburg und Bundesamt ffir Naturschutz, Bonn 
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ked for. Differences in the distribution patterns a long a north-south gradient  in the North 
Sea cannot  be t aken  into considerat ion here, due to the lack of information. Also, almost 
noth ing  is known  about  the depth distribution of macroalgae growing in the intertidal or 
shallow subtidal  area of the German  and Danish Wadden  Sea, and  in part icular  on where 
they occur on secondary hard substrata. Thus, the Red List will hopefully initiate and  en- 
courage more detai led research on macroalgae, and  it will represent  a basis for further 
discussion. Therefore, persons who can provide any more information on macrophyto- 
benthos or publ i shed  and unpubl i shed  checklists of macroalgae are strongly urged to 
contact the contributors of the Red List. 

Future research should be of assistance in dis t inguishing be tween  na tura l  fluctuati- 
ons, as caused by varying grazing pressure or substrate availability, and  long- term chan- 
ges due to anthropogenic  impact. With regard to comparative purposes,  the lack of data 
from the last century is a key problem. But even if we had a complete up- to-date  check- 
list of today's intertidal macroalgae, we would have to consider that nowadays  the Wad- 
den  Sea is massively inf luenced by h u m a n  activities (de Jonge et al., 1993). 

T h r e a t s  

Besides the above ment ioned  decline in the seagrass beds, two important  factors 
have changed  dur ing  the last 50 years. Proceeding from the estuaries, e n h a n c e d  loadings 
of ni t rogen and  phosphorus increase the nutr ient  concentrat ions in intert idal  waters du- 
ring winter. In addition, reduced light t ransparency of the tidal waters  may be responsi- 
ble for the temporal  and spatial decrease in submerged  red algae. In contrast to the red 
algae, green algae grow in large amounts  in the upper  intertidal zone, where  light con- 
ditions are better. 

Light l imitation may result from a combinat ion of excessive phytop lank ton  blooms, 
as a consequence  of eutrophication, and of elevated loads of su spended  sed iment  par- 
ticles, as a consequence  of coastal engineer ing,  such as dredging activities and  the pro- 
gressive e m b a n k m e n t  of deposition areas (de Jonge et al., 1993; Reise, 1994). 

Assuming that a decline of macrophytobenthos  can be at t r ibuted to eutrophicat ion 
and  turbidity, caused by coastal constructions, the perspectives of e n d a n g e r e d  algae spe- 
cies in the Wadden  Sea are rather dim. 

M o n i t o r i n g  

For future monitor ing programmes,  it is r ecommended  that biological moni tor ing 
concentrate  more on macroalgae and  seagrass, since the macrophytobenthos  reflects bet- 
ter than any other group the chang ing  life condit ions in the Wadden  Sea. 

Based upon  detai led macroalgae checklists of various habitats  ( including the small 
mult icel lular  species), two or three locations per country should be selected for long- term 
observations. In addition, aerial mapp ing  of green algal  mats should be done  at least once 
dur ing  summer.  Depth distribution of macroalgae should be invest igated,  also verifying 
the hypothesis  of l ight limitation by turbidity. Due to taxonomic difficulties, it must  be em- 
phasized that the surveys should be performed by wel l - t ra ined mar ine  botanists.  
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RED LIST OF MARINE M A C R O A L G A E  OF THE W A D D E N  SEA 

For t he  m a r i n e  m a c r o a l g a e  n o  Red  List w a s  c o m p i l e d  b e c a u s e  for the  D u t c h  pa r t  of t he  

W a d d e n  Sea,  bu t  no t  for the  D a n i s h  a n d  G e r m a n  par t s ,  s p e c i e s  w e r e  c o n s i d e r e d  tha t  g r o w  

on  art if icial  h a r d  s u b s t r a t e  (e.g. s ea  wal ls ,  piers) .  

LIST OF T H R E A T E N E D  MARINE M A C R O A L G A E  OF THE W A D D E N  SEA 

Red List 
(trilateral) 

Status of threat in the subregions of 
the Wadden Sea Area 

NL 1 NdS+SH DK 

CHLOROPHYCEAE 

Bryopsis plumosa (Huds. 1762) C. A. Ag. 1832 

Enteromorpha ralfsii Harvey 1851 

Spongomorpha aeruginosa 
(L. 1753) van den Hoek 1963 

SU 

SU? 

SU 

(*) 

(*) 

PHAEOPHYCEAE 

Acinetospora crinita 
(Carmich. ex Harv.in Hook. 1834) Kornrnann 1953 

Asperococcus fistulosus (Huds. 1762)Hooker 1833 

Chorda ilium (L. 1753) Stackh. 1816 

Isthmoplea sphaerophora 
(Carm ex. Harv. in Hook. 1833) Kjellm. 1877 

Laminaria digitata (Huds. 1762) J.V.Lamour 1813 

Laminaria saccharina (L. 1753) J.V.Lamour 1813 

Pogotrichum filiforrne Reinke 1888 

CR? 

EX? 

EX 

EX 

VU 

CR? 

(*) 

SU 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

Punctaria latifolia Grev. = P. hiemalis Kylin 1907 CR? 

Sorocarpus micromorus (Bory)PC.Silva 
(= Botrytella micromora Bory de St.Vincent 1832) SU (*) (*) 

Sphacelaria radicans (DUlw. 1809) C.A. Ag. 1,824 OR.'? (*) 

Spongonema tomentosum (Huds. 1762) K0tz. t849 c a ?  (*) 
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Sta tus  o f  threat  in the  s u b r e g i o n s  of  
Red L is t  the W a d d e n  Sea Area 

(trilateral) 
NL 1 N d s + S H  DK  

RHODOPHYCI~AE 

Ahnfeltia plicata (Huds. 1762)Fries 1835 CR?  (*) 

SU Bostrychia scorpioides (Huds. 1762) Mont. 1849 (*) 

Callithamnion corymbosum (J.E. Smith) Lyngb. 1819 EX?  VU  (*) 

Catenella caespitosa 0Nith.) Dixon & L Irvine SU (*) - 

Compsothamnion thuyoides EX (*) - 
(JE. Smith 1810) N,~gl. 1862 

Corallina officinalis L. 1761 EX?  (*) 

Gloiosiphonia capillaris EX?  - 
(Huds. 1828)Carm. in Berkeley 1833 

Gracilana verrucosa (Huds. 1762) Papenf. 1949-50 * EN - 

Jania rubens (L. 1766)J.V.Lamour. 1812 EX - 

Nemalion helminthoides (Velley in With.) Batters 1902 
EX (*) 

(= N. multifidum 0/Veber et Mohr 1804) J. A. Ag. 1841) 

Polysiphonia denudata (Oillw. 1809) Grey. ex Harv. SU (*) 
in Hook. 1833 

Polysiphonia lanosa (L. 1767)Tandy 1931 EX?  (*) - 

SU Polysiphonia nigra (Huds. 1762) Bart. 1902 s u  (*) 

1 For  t h e  D u t c h  p a r t  of t h e  W a d d e n  Sea ,  b u t  n o t  for t h e  D a n i s h  a n d  G e r m a n  pa r t s ,  s p e c i e s  w e r e  a l s o  
c o n s i d e r e d  t h a t  g r o w  on  a r t i f i c i a l  h a r d  s u b s t r a t e  (e.g.  s e a  wa l l s ,  p ie rs ) .  

Status  o[ threat:  
E X  = E x t i n c t ;  C R  = Cr i t i ca l ;  E N  = E n d a n g e r e d ;  V U  = V u l n e r a b l e ;  SU = S u s c e p t i b l e ;  * = no t  
e n d a n g e r e d ;  ? = s t a t u s  of e n d a n g e r m e n t  is no t  e x a c t l y  k n o w n ;  - = s p e c i e s  d o e s  n o t  occu r ;  -(?) = s p e -  
c i e s  p r o b a b l y  d o e s  n o t  occur ;  ( * ) = i t  is  u n k n o w n  if or  if n o t  t h i s  s p e c i e s  occurs .  

For  m o r e  d e t a i l e d  d e s c r i p t i o n s  s e e  t h e  g e n e r a l  i n t r o d u c t i o n  to  t h e  R e d  Lists .  


