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MarBEF Workshop on island of Sylt
Aquatic invasive species and the functioning of European coastal ecosystems 
-  a challenging research problem

By Sergej Olenin, Karsten Reise & David W Thieltges

COASTAL ECOSYSTEMS OF EUROPE receive tens of new alien species every 
year. They immigrate through canals and with ships, arrive with aquaculture or 
the aquaria trade and become established in European waters. The net effect is 
an increasing diversity or xenodiversity (i.e. structural and functional diversity 
caused by non-native species, sensu Leppäkoski and Olenin 2000) of the 
European coastal waters, which may be traced on all levels of biological 
organisation from genes to communities and biotopes (Reise et al. 2006). This 
increasing xenodiversity leads to an advancing sameness and a global sprawl of 
universal species, a phenom enon term ed anthropogenic hom ogenisation 
(McKinney & Lockwood 1999; Olden eta!. 2004).

C om pared to the  alm ost 30 ,000  species listed 
in  the register of E uropean m arine species 
(Costello et ai. 2001), the share of aliens is 2%, 
or 2.5%  w hen  taxonom ic groups no t covered 
consistently are left out. Numerically, this may 
seem  alm ost negligible. However, while from 
offshore spec ies-rich  b en th o s a lm ost no 
in troduced  species are know n, their num bers 
increase  tow ards the  sho re  an d  a tta in  a 
m axim um  in estuaries, lagoons, harbours and 
canals w here species richness tends to be low. 
Roughly, ratios for non-native to  native species 
may be 1:40 in E uropean m arine waters, 1:20 
on open coasts and 1:5 in estuaries or lagoons 
(see Reise et ai. 1999; Wolff 2005; N ehring 
2006).

M uch m ore im portan t than  ju s t  a num erical 
change in  the species richness is the functional 
role of invasive alien species. W ithin MarBEF 
Them e 2 (Marine Biodiversity and Ecosystem  
Functioning) it was decided to focus on the 
effects th a t invasive species may have on 
coastal w ater ecosystems. W ith this aim, a 
w orkshop was hosted by the Alfred W egener 
Institute for Polar and M arine Research (AWI) 
in  its W adden Sea station on the  island of Sylt 
in  the N orth  Sea from  27-30 January in 2005. 
The w orkshop was a ttended by 52 participants 
from  14 E uropean countries, and 23 formal 
lectures and several posters were presented  on 
alien species from  the Caspian Sea to the 
Azores.

The Sylt w orkshop tended  to sum m arise new 
findings on effects of biological invasions in 
E uropean coastal waters, w hich appeared since 
a recent overview book was published by 
Kluwer (Leppäkoski et ai. 2002). The results

presented  at the w orkshop will be p rin ted  in a 
special volum e of the  jo u rn a l Helgoland Marine 
Research (2006, 2). After a careful selection 
and review procedure, 12 research papers were 
subm itted  to the  jou rnal; however, only seven 
of them  are explicitly devoted to the functional 
aspects of biological invasions, while the rest 
consider p a tte rn s  of d is tr ib u tio n  and 
m echanism s of spread of alien organism s in 
European coastal waters. W hilst only two of 
the papers w ere co-authored by researchers 
from  different countries, a num ber of other

studies w ere perform ed by scholars from  the 
same country, reflecting the fact that there is 
still a lack of international cooperation, even in 
such  an  im p o rta n t field as changes in  
fu n c tio n in g  of aquatic  ecosystem s u n d e r 
invasion.

In spite of the  growing research interest and a 
rapid  increase in the num ber of publications, 
the effect of invasive species on the functioning 
of E uropean coastal ecosystem s rem ains a 
challenging scientific and practical (due to 
serious ecological an d  econom ic 
consequences) p rob lem . T he func tional 
ecology of biological invasions should  rem ain 
in th e  focus o f the  E u ropean  m arine  
biodiversity research agenda.
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The invasive barnacle Balanus improvisus is th e  only ship hull-fouling animal species in th e  eastern  
m eso- and oligohaline parts of th e  Baltic Sea.
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Conclusions from Sylt
The Sylt w orkshop on “Aquatic invasive species and the  functioning of European coastal 
ecosystems" arrived at the following conclusions:

•  The global transport of m arine and brackish-w ater organism s has caused an unprecedented  
increase in the num ber of species across E uropean coastal seas. These in troductions result in 
global m ixing of previously isolated biotas and prom ote the  dom inance of universal species.

•  So far, there is no evidence of European-scale extinctions of native species caused by the 
biological invasions, w hile local extinctions are apparent. In troductions are noted  m ore readily; 
however, p roo f of extinctions may take m uch longer. Strong shifts in ecosystem  functioning 
have been docum ented already (e.g. the recent A m erican com b jelly  Mnemiopsis leidyi invasions 
into the  Black and Caspian Seas).

•  Some invasive species (i.e. pathogens, toxic algae, fouling organisms) severely threaten  the 
goods and services of European coastal ecosystems. On the o ther hand, in troduced  cultured 
m arine organism s have attained high econom ic value. Introduced species have w idened and 
intensified functional properties in E uropean coastal ecosystems, achieving dom inance and 
adding to food web and habitat complexity. Their effects are particularly  strong in estuaries, 
coastal lagoons and isolated water bodies. The invasion success of in troduced  species in 
European seas is greatly facilitated by anthropogenic transform ations, exploitations and 
d isturbances of coastal ecosystem s as well as by clim ate change.

•  The problem  of biological invasions has now becom e the focus of a rapidly growing research 
area. M any indirect and cascading effects are still poorly understood, and m echanism s as well 
as long-term  effects are largely unexplored. Interdisciplinary studies and an integrative 
approach on the  effects of in troduced  species provide m odel system s for com m unity 
interactions and may considerably im prove our know ledge on biodiversity and ecosystem  
functioning. In order to elucidate m echanism s, evaluate effects and anticipate long-term  
consequences of species in troductions into European coastal waters, it is necessary to proceed 
from  national projects to a E uropean-w ide effort w ith  a com parative approach. O nce a species 
has been introduced, a further spread along European coasts is inevitable, and we need 
scenarios on expected spreading and im pacts to provide a rationale for precautionary measures.

•  We recom m end establishing E uropean policies to m inim ise the risk of in troductions of 
harm ful species by precautionary m easures based on sound  research. We also recom m end that 
existing protocols (i.e., ICES Code of Practice for the In troduction  and Transfer of Marine 
Organism s, and IMO Ballast W ater M anagem ent Convention) to avoid unw anted  in troductions 
should  be followed.

The C hinese m itten crab Eriocheir sinensis, a 
highly invasive species. The first introduction 
into European w a ters  happened abou t one 
hundred years ago.

References
Costello, M.J., Emblow, C.S. & W h ite , 
R. (eds) 2001. European R egister of 
Marine Species. A check-list of th e  m arine 
species in Europe and a bibliography of 
guides to  their identification. Patrimoines 
naturels, 50.
Leppäkoski, E. & O len in , S. 2000.
X enodiversity of th e  European brackish 
w a te r  seas: th e  N o rth  A m erican
contribution . In: Proc. o f the First National 
Conference on Marine Bioinvasions. J. 
Pederson (ed). Boston, USA, 2000:107-119. 
Leppäkoski, E., Gollasch, S. & O lenin, S. 
(eds) 2002. Invasive aquatic species of 
Europe: distribution, impacts and management. 
Kluwer Academic Publ, D ordrecht. 
McKinney M .L. & Lockwood J.L. 1999 . 
Biotic hom ogenization : a few  w inners 
replacing many losers in th e  nex t mass 
extinction. Trends in Ecology and Evolution 
14:450-453.
Nehring S. 2006. Four argum ents why so 
many alien species se ttle  into estuaries, w ith 
special reference to  th e  G erm an river Elbe. 
Helgol M ar Res 60, 2 (in press).
O lden J.D. & Poff N .L . 2004. Clarifying 
biotic hom ogenization. Trends in Ecology and 
Evolution 19: 283-284.
Reise, K., O lenin S. & Thieltges D.W . 
2006. A re aliens th rea ten ing  E uropean 
aquatic coastal ecosystem s? Helgol M ar Res 
60, 2 (in press).
Reise K., Gollasch S. & W olff W.J. 1998.
Introduced m arine species of th e  N o rth  Sea 
coasts. Helgol Meeresuntersuchungen 52 :219- 
234.
W olff W.J. 2005. N on-indigenous m arine 
and estuarine  species in The N etherlands. 
Zoo/ Med Leiden 79:1 -116.

The tube-building polychaete Phycopomatus enigmaticus form s dense  fouling on hard substrata  
including ship hulls.
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