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ABSTRACT: The North American spionid polychaete Nlarenzelleria ct. wireni was first recorded in 
the North Sea by Scotland in 1982. Marenzelleria cf. viridis was first found in the Baltic Sea in 
1985. Tentative routes of dispersal since then are presented in this paper. In the Netherlands, a bi- 
ological monitoring programme has revealed populations of M. cf. wireni in the Eros estuary, Wad- 
den Sea, and in the SW Netherlands. In the Dollard {Eros estuary) a large population has devel- 
oped (2000-3000 individuals m2; 8-16 g ash-free dry weight m 2). Since the introduction, the 
macrozoobenthic community has changed from being dominated (by biomass) by bivalves, to 
domination by polychdetes. Recently, a similar population started to develop at Balgzand (western 
Dutch Wadden Sea). 

INTRODUCTION 

The first records of the North Amer ican  spionid polychaete  Nlarenzelleria are from 

1982 (Forth estuary, Scotland; McLusky et al., 1993) and 1993 (Ems estuary, The 

Netherlands;  Essink & Kleef, 1988). These  records were  considered to represent  inde- 

penden t  introductions on opposite sides of the North Sea (Essink & Kleef, 1993). These  

authors, on the basis of the time s equence  of the various first records in North Sea 

coastal waters and estuaries as well  as in the Baltic Sea, constructed tenta t ive  routes of 

dispersal (Fig. 1 in Essink & Kleef, 1993), the Forth estuary being the starting point for 

dispersal along the Scottish and English coasts of the North Sea, and the Ems estuary 

being the starting point for dispersal a long Dutch, German  and Danish coasts and even  

the coastal waters of the Baltic Sea. So far, all populat ions discovered around the North 

Sea and in the Baltic Sea have  been  descr ibed  as Marenzelleria viridis. 

THE IDENTITY OF MARENZELLERIA IN NW EUROPE 

Within the f ramework of a broadly or ienta ted research program (for overv iew of re- 

sults see Essink & Sch6ttler, 1997) G e r m a n  scientists tried to explain certain differences 

observed  b e t w e e n  Baltic Sea  (e.g. Darss-Zingst  Bodden) and North Sea (Ems estuary, 

Weser estuary) populations.  They demons t ra ted  morphological  (Bick & Zettler, 1997) as 

well  as reproduct ional  (Bochert, 1997) differences be tween  these populations.  Compar-  
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Fig. 1. Dispersal routes of Marenzelleria cf. wireni (boxes) and Marenzelleria cf. viridis (stars) in the 
North Sea and Baltic Sea. Adapted from Essink & Kleef (1993) and additional information. Years 

indicate first local records 

at ive genet ic  invest igat ions applying al lozyme electrophoresis  and DNA sequenc ing  

provided conclusive ev idence  of two different species of Marenze l l e r ia  be ing  present  in 

NW Europe (Bastrop et al., 1997). The North Sea populat ions were  descr ibed  as M. cf. 

wireni,  and the Baltic Sea populat ions as M. cf. viridis. Parent  populat ions of both 

species have  been  identified in several  es tuar ine and coastal  waters  of NW America .  In 

addition, the possibility exists that the observat ions of M. cf. wiren i  in North Sea estu- 

aries and coastal waters  are due to range  expansion of ei ther  arctic populat ions and/or  

a cryptic North Sea populat ion (for details see Bastrop et al., 1997). 
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DISPERSAL IN N W  E U R O P E  

With  the  k n o w l e d g e  n o w  ava i lab le ,  t h e  t e n t a t i v e  d ispersa l  m a p  o n c e  s u g g e s t e d  by 

Ess ink  & Kleef  (1993) has  to be  c h a n g e d  (Fig. 1). Now,  th ree  i n d e p e n d e n t  si tes of intro-  

duc t ion  h a v e  to be  cons ide red :  

1. M. cf. w i r e n i -  For th  estuary,  Sco t l and  (1982) 

2. M. cf. w i r e n i -  Ems  estuary,  T h e  N e t h e r l a n d s  (1983) 

3. M. cf. v ir id i s  - D a r s s - Z i n g s t  Bodden ,  G e r m a n y  (1985) 

Along  the  w e s t e r n  Nor th  Sea  shores,  no fur ther  records  of M. cf. w i r e n i  h a v e  b e e n  re-  

p o r t e d  s ince  1987 (cf. Eno et  al., 1997). On  the  ea s t e rn  shores  of t h e  N o r t h  Sea ,  M. cf. 

wiren i  d i s p e r s e d  fu r ther  s o u t h w a r d  to the  coas ta l  wa te r s  of the  SW N e t h e r l a n d s  and  the  

Wes t e rn  Sche ld t  e s tua ry  (J. C r a e y m e e r s c h ,  p e r s o n a l  communica t ion ) .  In the  Baltic Sea,  

d u r i n g  the  1990s, ]vl. cf. vir idis  e x p a n d e d  its r a n g e  to the  Nor th  a long  the  eas t  coas t  of 

S w e d e n  up to the  Bo thn ian  Bay (ICES, 1997; S. Smith,  p e r s o n a l  commun ica t i on ) .  In 

1996, s o m e  s p e c i m e n s  f rom the  o l igoha l ine  r each  of the  E lbe  e s tua ry  w e r e  iden t i f i ed  as 

NI. cf. vir idis  (Bick & Zettler,  1997), m a k i n g  the  E lbe  e s tua ry  the  first Nor th  S e a  ' h o m e '  

for bo th  M. cf. vir id is  a n d  NI. cf. wireni .  T h e s e  s p e c i m e n s  of M. cf. v ir id i s  in t he  E lbe  es-  

tuary  m a y  h a v e  o r ig ina ted  from the  Baltic Sea,  as i nd iv idua l s  h a v e  also b e e n  found  re-  

cen t ly  in t he  m i d d l e  of the  Kiel C a n a l  b e t w e e n  the  Battic Sea  and  the  E l b e  (H. Rumohr ,  

pe r sona l  communica t ion ) .  

P O P U L A T I O N S  IN T H E  N E T H E R L A N D S  

After  the  first f ind of NI. cf. w i r e n i  in the  Eros e s tua ry  a s ign i f ican t  p o p u l a t i o n  de-  

v e l o p e d  in the  Dol lard ,  a b r ack i sh  e m b a y m e n t  in the  inne r  par t  o[ the  Eros e s tua ry  (Es- 

s ink  & Kleef,  1993; Ess ink  et al., 1998). In s andy  silt s e d i m e n t s  a few t h o u s a n d  ind iv id -  

uals  occur  pe r  s q u a r e  met re .  M u d d y  s e d i m e n t s  h i g h  in the  in te r t ida l  z o n e  s e e m  to act  

Table 1. Populations of Marenzelleria cf. wireni in the Netherlands with year of first record and 
ma• density observed since. Ad. = adults; juv. = juveniles. Populations as indicated in Fig. 2 

Population Year Density (n m -z) Source 

Dollard 1983 Ad.: 2000-3000 Essink & Kleef, 1993 
Juv.: 130000 

Groningen 1994 52 RWS* * 
Piet Scheve 1994 145 RWS* " 
Western Wadden Sea* 1994 117 RWS �9 * 
Balgzand 1989 2155 R. Dekker, unpublished 
Voordelta* 1995 40 J. Craeymeersch, unpublished 
Western Scheldt* 1995 p.m. Ysehaert et al., 1997; unpublished 
Rotterdam Waterway" 1997 67 J. Craeymeersch, unpublished 

* Sublittoral occurrence 
�9 * Data from Rijkswaterstaat Biological Monitoring Programme 
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Fig. 2. M a p  of the  N e t h e r l a n d s  wi th  locat ion of k n o w n  inter t idal  and  shal low sub t ida l  p o p u l a t i o n s  
of Marenzel]eria cf. wireni in the  W a d d e n  Sea  a n d  SW N e t h e r l a n d s .  See  also Tab le  1 
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as a nursery area, with more than a hundred  thousand juveni les  per  square  metre  (Es- 

sink & Kleef, 1993). 

Other intertidal as well  as shallow subtidal populations, viz. in the Dutch Wadden 

Sea and in the waters  of the SW Nether lands,  were  less successful. Here,  densit ies were  

observed of a few to 150 individuals  m -2 (Table 1; Fig. 2). An exception, however ,  is the 

populat ion at Balgzand intert idal  flats (western Dutch Wadden Sea), where  since 1997 

a populat ion of ca. 2000 individuals m -2 has been  present  (Table 1). 

DEVELOPMENT OF THE DOLLARD POPULATION 

After its first appearance  in 1983, M. cf. wireni showed a dramatic development ,  at- 

taining a biomass of 8-16 g ash-free dry weight  (AFDW) m -'~ in the years 1989-1994 (Es- 

sink et al., 1998). This alien species caused a major turnover of the macrozoobenth ic  

community. Whereas  before its introduction (1977-82) polychaetes  made  up only 24% of 

the total biomass, and bivalves p redomina ted  (64%), after the es tabl ishment  of M. cf. 

wireni (1986-1994) polychaetes  represen ted  58%, with no more than 25% bivalves. In 

the Dollard, polychaetes  have  certainly been  taking over (cf. Reise, 1982). Juveni le  

plaice (Pleuronectes platessa) and f lounder (Platichtys flesus) have b e e n  found to ex- 

ploit the new food source, a l though the amphipod  Corophium volutator r ema ined  their 

staple diet (Essink & Kleef, 1993). 

DISCUSSION 

At first glance,  an expansion of NI. cf. wireni from the Ems estuary in a wes tward  di- 

rection is not very likely because  of the eas tward residual water  transport patterns in- 

side the Dutch Wadden Sea. Along the coast, however,  a wes tward  transport  of water, 

and therefore of pelagic  larvae,  is very well possible, as was made  plausible  in the case 

of dispersal of the American Jack-kni fe  clam EnsJs directus (= E. americanus) (Essink, 

1985). Sh ip-media ted  transport, however,  cannot  be excluded.  As a mat ter  of fact, there 

have been  transports of seed mussels (Mytilus edulis) fished in the eastern Dutch Wad- 

den Sea that were  seeded  on culture lots in the westernmost  part. Moreover ,  shiploads 

of cultured mussels  are t ransported from the Dutch Wadden Sea to the SW Nether lands  

(Eastern Scheldt) to be c leansed  and marketed .  

During the years 1989-1994, in the Dollard a negat ive  correlation was found be- 

tween the biomass of M. cf. wireni and that of Nereis spp., sugges t ing  a compet i t ive  in- 

teraction b e t w e e n  these two polychae te  species. As Marenzelleria is able  to perform as 

a f i l ter-feeder as well  as as a depos i t - feeder  (Dauer et al., 1981), compet i t ion  for food 

and for space  may  be the act ing process. The  correctness, however ,  of this sugges t ion  

will d e p e n d  on the outcome of re levant  exper iments  that are yet  to be  carr ied out. 

The main reason for the successful deve lopment  of M. cf. wireni in the Dollard may 

be the ability of this animal  to utilize a hitherto unexploi ted food source. After all, the 

total macrozoobenth ic  biomass in the Dollard increased from 10-15 g AFDW m -2 before 

the introduction of M. cf. wireni to 15-25 g AFDW m -2 thereafter.  This means  there are 

quest ion marks against  the concept  that ecosystems have a limited food resource ca- 
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pacity.  An  e x p l a n a t i o n  m a y  be  the  a s s u m p t i o n  tha t  an  e m p t y  n i c h e  w a s  still ava i l ab l e  

a n d  t a k e n  by  the  n e w c o m e r  M. cf. wireni .  
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