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What is the impact of the American comb jelly in the 
North Sea? 

Three years of intensive research in the MEMO project have delivered some 
answers about the risk and impact in the North Sea of the invasive comb jelly 
Mnemiopsis leidyi, which is native to the eastern coast of the US. On November 
18th and 19th the last steering committee meeting and stakeholder meeting was 
held at ILVO (project leader). Results were discussed and presented. 
MEMO consists of three activities, all of them contributed to these answers. The 
final goal of MEMO is to inform all stakeholders (e.g. fisheries, tourism, 
government) and, if necessary, to help develop strategies for mitigation. 
 

Standard Operating Protocols and habitat model 

In activity 1, the spatial and temporal distribution of Mnemiopsis leidyi was assessed 
based on various monitoring campaigns at sea. 

Capture, identification and preservation of jellyfish is problematic because of its fragile 
nature. We therefore first developed a Standard Operating Protocol (SOP) for capture and 
preservation of the jellyfish. An SOP ensures uniform morphological and molecular 
identification and makes other high quality analyses possible. Different net types and 
preservation methods were tested; the efficiency was evaluated based on literature, 
densities, and size distribution. Test results confirmed that the WP3 net was the best net for 
the sampling of jellyfish and that preservation in ethanol was ideal for genetic analysis. 
However, this preservation method does not allow morphological identification. For 
morphological identification, analysis of fresh specimens aboard the vessel and other 
preservation methods worked better. In the past, Mnemiopsis leidyi has often been 
confounded with the more northern species Bolinopsis infundibulum. Specific characteristics 
of M. leidyi are the constriction of the lobes until the statocyst. M. leidyi is also less fragile 
than B. infundibulum.  
 

 
Mnemiopis leidyi preserved in TCA solution 

 
Analysis of samples from regular seagoing surveys confirmed the presence of the American 
comb jelly in coastal areas, estuaries and harbours of France, the Netherlands and Belgium. 
Highest densities were observed in semi-enclosed basins such as the Spuikom in Ostend 
and the Oosterschelde during late summer and fall. Within these basins, the species can 
efficiently reproduce and survive in winter, albeit in lower densities. All field data (e.g. 
temperature) were collected in a database and used to construct a prediction model for the 
presence of the American comb jelly under different circumstances and in different areas. 
In this way, areas where M. leidyi has not been observed yet (such as the coasts of Great 
Britain), can be closely monitored for a quick response to possible outbreaks. 
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Modelling 

The third and last activity was to use data on the distribution and potential impact of M. leidyi to construct several models that assess the impact of this 
species on human activities of daily life. Four models were developed and run at IFREMER (France), Deltares (the Netherlands) and CEFAS (UK). The 
models were used to investigate potential survival and reproduction of Mnemiopsis leidyi in the North Sea, the exchange with estuaries, and the spread 
of M. leidyi in the North Sea via currents (figure, below). The models show the importance of temperature in relation to the presence and density of M. 
leidyi. This indicates that increasing temperatures due to future climate change may stimulate the success of M. leidyi in the North Sea. The models 
indicate that Mnemiopsis leidyi can survive in the North Sea for extended periods of time during the year, but that its reproductive capability in the high 
seas is low because of low summer water temperatures and high mortality of the larvae. However, these results include a substantial uncertainty 
because our knowledge of juvenile mortality and adult winter metabolism is limited. The models also show that estuarine populations can produce 
much larger numbers of Mnemiopsis leidyi than the North Sea because of the estuaries higher water temperatures. The estuarian populations can 
therefore act as year-round source of Mnemiopsis leidyi for the wider North Sea. Even estuaries which are tens to hundreds of kilometres apart can 
exchange individuals. This creates a network of populations. Only limited exchange of Mnemiopsis leidyi between the European continent and the UK 
was observed, suggesting that the chance of Mnemiopsis leidyi invading UK waters by natural transport processes is small. 

 

 

 

 

 

 

Winter survival potential from habitat model, IFREMER (left), estuary to sea exchange from particle tracking model, Deltares (middle), potential number of life cycles from 

risk analysis model, CEFAS (right). 

In addition to the modelling work, two socio-economic analyses were performed. These were based on possible scenarios of an invasion of the English 
coast and an analysis of Flemish fishermen and tourists’ perceptions about jellyfish. Both of these analyses showed that the direct impact of the species 
in case of a bloom would be relatively small. Mnemiopsis leidyi is difficult to detect by tourists and fishermen, given its limited size and fragility after 
leaving the water. In the British model, a situation where these comb jellies would wash ashore in large densities and represent an odour nuisance 
might result in a substantial impact on tourism. A study on tourism and recreation on the Belgian coast showed that little is known on jellyfish by this 
group in general, but that more information is needed about the differences between jellyfish (stinging vs. non-stinging) and about the possible causes 
and effects of jellyfish blooms. 
At the end of the project we conclude that the American comb jelly is making itself very much at home in our coastal areas, specifically in the confined 
harbors and basins. Caution is therefore required. An increase of the seawater temperature, exchange of ships’ ballast water between our shores and 
the British coast or a rising pressure on the marine ecosystem can lead to substantial blooms and a conquest of new territories. These scenarios have 
possible major consequences for fisheries, tourism and other commercial activities. 
Further scientific output can be expected in the coming months. The MEMO partnership is working on three joint scientific papers. After the project has 
ended, we will still continue research on the invasive Mnemiopsis leidyi and the MEMO partners will continue to collaborate! 
  

A skinny glutton 

A second project activity focused on the trophic position of Mnemiopsis leidyi in the local food 
web. We did this by studying its biology, physiology and feeding behaviour. The study used a 
combination of chemical analyses (stable isotopes and fatty acids) on field samples and lab 
experiments conducted on reared comb jelly individuals. Results showed the existence of 
spatial and seasonal variations in their diet and that the species stores little or no reserves. 
The American comb jelly’s strategy of immediately investing all acquired energy in growth and 
reproduction may explain its success in a non-native habitat. In addition to the field work, we 
performed several experiments. We successfully observed and documented the full life cycle 
of M. leidyi. The importance of food in the development of the species was remarkable. 
Results from laboratory feeding experiments showed that adult M. leidyi jellyfish are real 
gluttons. They feed at high speeds on different types of zooplankton, fish eggs and larvae. We 
could see that M. leidyi effectively takes up the energy of the consumed zooplankton;  
phytoplankton is not a major source of food. Besides this invader’s non-selective diet, its high 
tolerance for environmental variables also plays an important role in its survival success. 
Results indicated that even at very low salinity, adults were still able to produce eggs. This 
also helps their population to expand. 
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Report on the 4th Jellyfish Bloom Symposium, Hiroshima, Japan 

MEMO delegates were invited to attend the 4th International Jellyfish Bloom Symposium, held on June 5-7, 2013 at the International Conference Centre 
in Hiroshima, Japan. This event is following up on the Alabama, USA (2000), the Gold Coast, Australia (2007) and the Mar del Plata, Argentina (2010) 
symposiums, and shows that this forum on international gelatinous zooplankton research is becoming well established. 

The forum sets the scientific agenda on the ecological importance of large gelatinous zooplankton, such as cnidarians, ctenophores and salps. In recent 
decades, these organisms have often formed aggregations and large swarms or "blooms" in many parts of the world's oceans. In particular, the forum 
discusses the understanding of retrospective and current trends of the blooms, their mechanisms, impacts on fisheries and marine ecosystems, tourism 
and ecosystem behaviour. Countermeasures and new monitoring techniques, etc. were also discussed. 

Results of the MEMO research programme team were presented during the poster session by Lodewijk van Walraven (Deltares/ NIOZ, Netherlands) on 
“The Distribution and abundance of the invasive ctenophore Mnemiopsis leidyi in the Eastern English Channel – North Sea region”, and by Kate 
Collingridge (CEFAS, UK) on “Modelling risk areas in the North Sea for blooms of the invasive comb jelly Mnemiopsis leidyi”. 

Several other leading Mnemiopsis leidyi experts from Spain, Norway, France, Argentina, USA, UK and Russia were present to discuss the MEMO 
research programme with us. See http://www2.infonets.hiroshima-u.ac.jp/ijbs/program/author_index.html for details. The MEMO results were 
welcomed by the organisers and audience, based on the numerous enquiries on the INTERREG-MEMO research, its outcome and future. They were 
also interested in the 2Seas Programme support of the EU. 

Significant increase in scientific knowledge on the behaviour, the different life cycle components, and the socioecological impact of Mnemiopsis leidyi 
has been made since the 3rd Jellyfish Bloom Symposium in Argentina (2010). This jellyfish is firmly established in the Mediterranean and has been 
spotted in Australian waters. Our results certainly fuelled the discussion on whether the changes in gelatinous zooplankton abundance and composition 
are in line with a clear global increase in gelatinous zooplankton impact. 

After a memorable excursion visit to the Itsukusima Shrine, Professor Shin-ichi Uye (Hiroshima University) closed this inspiring symposium. 

Several joint manuscripts, mostly based on the MEMO research, are now being prepared for the proceedings in the Theme section of Marine Ecology 
Progress Series, a leading journal in its field. To be continued… 

 

  

Kate Collingridge (CEFAS) Lodewijk van Walraven (Deltares/NIOZ) 
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Three-day conference on "Non-indigenous species in the North-East Atlantic” in Ostend. 

Climate change or human impact has resulted in increasing numbers of non-native species in the North Sea. Typical examples are the American comb 
jelly Mnemiopsis leidyi, transported from America through ship’s ballast water, or the Japanese oyster, which is intentionally imported for use in 
aquaculture. Scientists often perceive the introduction of these species as a threat to local biodiversity, the economy and public health. When these 
species become invasive, they can dominate the local species and destroy an entire ecosystem. Furthermore, they can exert an impact on industry or 
fisheries or spread diseases. Policymakers also pay great attention to this matter (political and administrative bodies such as OSPAR, ICES, the 
European Marine Strategy Framework Directive, the IMO Ballast Water Convention etc.). 

 

VARIA 

SE FINS project: “Safeguarding the Environment From Invasive Non-Native Species” 

On 16 January, the SE FINS project was approved in the 4th Cluster Call of the Interreg 2Seas program. This project is a collaboration between two 
Interreg 2Seas projects, RINSE and MEMO, which deal with the reduction of the impact of invasive alien species (INS) and predict the impact of new 
INS likely to occur in the near future. RINSE concentrates in the first place on freshwater INS, while MEMO concentrates on marine INS. The project is 
a collaboration between different scientific institutions in the United Kingdom, Belgium, the Netherlands and France and is led by Norfolk County 
Council. From MEMO there is a collaboration with ILVO. This network will prove to be crucial in supporting local and regional policy makers, who are 
currently preparing for the new requirements set out in the new EU legislative instrument on INS. The project will start on 1 March 2014 and wants, in 
a first phase, to evaluate the INS already identified in both projects, the methods developed for the reduction of the INS and the communication 
around it and identify gaps in this knowledge. In a second phase, work will continue on the development of "best practices" to reduce the risk of the 
spread of invasive alien species ( INS ) in areas not previously studied. 

 

The aims of the NIS conference were to bring together 
policy and science to discuss this growing problem, to 
expand and to create networks, and to take action against 
the presence and distribution of these non-native species in 
our regions. ILVO organised the international symposium, 
which took place on 20-22 November, 2013. Sixty-two 
participants from policy, research and industry across 
Europe were present during sessions on a range of topics. 
Both the ecological and economic impact of non-native 
species as well as potential opportunities were discussed. 
 
The MEMO project was well represented within the various 
sessions. In the session "Structural biodiversity " the work 
of Lies Vansteenbrugge (ILVO) was presented on the 
distribution and population dynamics of Mnemiopsis leidyi 
populations in the Belgian part of the North Sea and the 
Western Scheldt estuary. Sofie Vandendriessche (ILVO) 
represented MEMO within the session "Threats to the 
environment, economy and security". She presented about 
the perception of the media and the public of jellyfish and 
the problems they can cause. The modelling part of the 
project was discussed by Kate Collingridge (CEFAS) in the 
session on risk assessment of non-native species. In 
addition to these presentations, Stefan Hoffman (ILVO) 
authored a poster with information on the molecular genetic 
work. That poster showed the importance of the genetic 
identification of Mnemiopsis leidyi. 
 
Other European institutions presented on various aspects of 
this invasive comb jelly. The presence of the MEMO 
partnership at this symposium was important to exchange 
expertise, expand networks, and communicate the MEMO 
project results. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                             Kate Collingridge (CEFAS) 
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