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Mnemiopsis leidyi: Ecology, Modelling and Observation
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What are the socio- 
economic effects of  
jellyfish blooms?

One of the objectives of the MEMO-project is 
the evaluation of the environmental and so-
cio-economic effects of the introduction and 
presence of Mnemiopsis leidyi. In this pro-
ject, we use an ecosystem services approach 
to assess how invasions of ctenophores and 
jellyfish could affect the ecosystem in which 
they are found, and ultimately, how that af-
fects the benefits that we derive from ma-
rine and coastal ecosystem services. Among 
the most immediate and obvious effects are 
the potential harm to the fisheries industry, 
the deterioration of recreational quality, and 
the possible hindrance to factories that use 
seawater in their cooling systems. For these 
stakeholders, we aim to elucidate how they 
are affected by jellyfish in general, how they 
perceive the problem, and how they manage 
to avoid negative impacts. In the MEMO pro-
ject, we developed different techniques to 
assess the socio-economic effects of gela-
tinous plankton, and especially the impact 
of M. leidyi on the local stakeholders. Where 
possible, we aim to quantify the welfare lost 
due to jellyfish blooms. 

For instance, during a jellyfish bloom beach recre-
ation may not be possible or be far less pleasant, 

which means that the value people attach to their 
coastal trip decreases. The preliminary results of 
a survey among beach tourists in Belgium show 
that tourists are not much bothered with jellyfish 
unless they already got stung. Most people are 
very cautious, since they do not know whether the 
species in question is capable of stinging. When 
children are involved, tourists do not take risks 
and avoid contact with jellyfish at all cost. People 
would like to be informed by experts about the 
risks of the jellyfish they could encounter.

Another issue is the sight and smell of larger jel-
lyfish washed ashore, which is considered to be 
unpleasant. In the case of M. leidyi, there is no risk of 
stings and the individuals are small and inconspi-
cuous when washed ashore. Hence, beach tourists 
are largely unaware of their presence. This is not 
the case for divers, however, for whom jellyfish, 
and ctenophores like M. leidyi, are of great concern. 
Divers tend to know different species and their 
distribution well. In short, the response to jellyfish 
differs substantially between tourist sectors. 

To date, the MEMO partner countries vary in their 
experience with M. leidyi. Whilst the species has 
been found along the coasts of mainland Europe, 
the species has not yet entered the English coastal 

» Catch in September 2012 at the Belgian coast with a lot of Barrel jellyfish (Rhizostoma octopus).
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MEMO: a cruise report
A dedicated sampling campaign for Mne-
miopsis leidyi research was planned during 
the last two weeks of October 2012. During 
this campaign, plankton samples were to be 
taken in northern France, Belgium, the sou-
thern part of the Netherlands and southern 
England to study the distribution and num-
bers of gelatinous species in the North Sea 
and the Channel region. 

After a period of careful planning, the interna-
tional MEMO crew started its Mnemiopsis quest 
on October 14th in Boulogne-sur-Mer with the 
French research vessel Thalia. Unfortunately, bad 
weather and treacherous sandbanks thwarted the 
samplings during the first week and the Thalia and 
its crew were forced to enter Dunkerque for a short 
break. The MEMO scientists took the opportunity 
to sample the harbour waters and unexpectedly 
found their first Mnemiopsis specimens within the 
harbour walls! Back out at sea, the Thalia headed 

towards Belgian and Dutch waters and sampled 
increasing numbers of Mnemiopsis. When ente-
ring the estuarine waters of the Westerschelde, 
Oosterschelde and Lake Grevelingen, it became 
obvious that this was the Mnemiopsis jackpot. The 
numbers per plankton tow reached thousands of 
individuals, which resulted in buckets full of blub-
bering jelly. Once back in marine waters, densities 
rapidly decreased again. Then the Thalia crossed 
the Channel, and the quest was resumed in UK 
waters, more precisely in the mouth of the Thames 
and in the vicinity of Dover and Dungeness. Den-
sities of gelatinous and other zooplankton were 
surprisingly low, and not a single Mnemiopsis was 
observed. After two weeks of sampling, however, 
the freezers and sample containers onboard the 
Thalia were getting fully loaded with samples 
which enabled analyses on distribution, dispersal, 
population genetics, and food web structure of 
gelatinous zooplankton. Back in Boulogne-sur-
mer, these samples were distributed among the 

research institutes, and after a well-earned rest, 
the MEMO scientists will retreat to their labs and 
compile a detailed, cross-border Mnemiopsis story. 
To be continued!

» Sophie Pitois researcher at Cefas.
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» Lodewijk vanWalraven working for Deltares.
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waters. When respondents are very unfamiliar 
with a topic, survey methods among the general 
public are less useful to quantify the economic 
impact. Therefore, we worked together with 
researchers from the UK National Ecosystem 
Assessment to model and map the benefits 
of beach recreation that would be lost under 
various scenarios of jellyfish blooms along the 
UK coast. Another questionnaire was developed 
for fishermen to collect information about the 
costs of catch losses, damage to equipment 

and increased transport costs which fishermen 
may bear when their work is obstructed by jel-
lyfish blooms. CEFAS observers cooperated and 
informed the project about the problems traw-
lers may have when for instance Barrel jellyfish 
(Rhizostoma octopus) block the mouth of the 
trawl or jeopardise the stability when the nets 
are heavy with jellyfish. 

Apart from conducting more interviews with 
fishermen and tourists, further research will be 

conducted to understand more about the impact 
that jellyfish may have on companies that have 
seawater inlets for cooling, and assess jellyfish 
monitoring costs. These impacts are mostly 
direct impacts of a jellyfish bloom, and more 
ecological research is necessary to understand 
the longer-term effects of jellyfish invasions on 
the wider ecosystem and the consequences that 
may have for human welfare. 

» The international MEMO crew on board the Thalia.

© S. Pitois - Cefas

> (vervolg pagina 1)



3

» The Cefas institute located in Lowestoft, UK.

PP4: Cefas, ‘Centre for Environment, 
Fisheries and Aquaculture Science’
Cefas makes an important contribution to 
securing healthy and sustainable marine 
and freshwater environments so that cur-
rent and future generations can prosper. 
Our vision is to make a real difference for 
society, as recognised leaders in marine 
and aquatic science. As the UK’s most diver-
se applied marine science centre, we help 
to shape and implement policy through our 
internationally renowned science and col-
laborative relationships that span the EU, 
UK government, non-governmental organi-
sations, research centres and industry. Our 
work takes us from freshwater to the open 
ocean, and includes both wild and farmed 
fish. Our influence and leadership spans a 
wide spectrum of issues, including:

Climate change impacts and 
adaptation
Cefas’ Marine Climate Change Centre - the MC3 - 
co-ordinates the current thinking on marine 
climate change issues, investigates gaps in our 
knowledge and helps the UK to develop a ro-
bust response to these important challenges. 
The MC3 is a nationally recognised centre for 
analysis and advice on the impacts of change at 
our coasts and in our seas, and provides access 
to the breadth and depth of applied marine 
science, as well as expertise in the economics of 
marine climate change, focussing on monitoring 
and modelling, impacts and assessment and 
mitigation and adaptation.

Marine planning and  
environmental licensing
Our programme focuses on the development 
of tools, methods and approaches that have a 
spatial component, and which use spatial data 
for UK offshore waters. Those tools will range 
from simple methods such as the quantification 
of human activities on the UK continental shelf 
to more complex spatial models that address 
cumulative and in-combination effects between 
competing activities. 

Sustainable fisheries  
management
Our work helps to safeguard the marine and 
freshwater environment, and to ensure there are 
healthy, sustainable fish stocks for the future. We 
help our customers to achieve those objectives 
by providing expert advice on fisheries assess-
ment, monitoring and management program-
mes, and making impartial, independent reviews 
and recommendations. Our knowledge, research 
and advice is in demand by government, local 
authorities and industry.

Marine biodiversity and  
habitats
We continue to develop our understanding of 
the way ecosystems function and respond to 
change. Our integrated approach means that 
we are able to provide a clear overview so that 
appropriate decisions and actions can be taken. 
Themes include: Ecosystem approach to fisheries, 
Marine ecosystem connections, Marine Habitat 
Mapping Framework (MESH), Microbial ecology, 
Non-native species, Phytoplankton ecology.

Fish and shellfish health and 
hygiene
Aquatic animals are susceptible to natural and 
man-made distress such as disease and pol-
lutants. These may affect the health of indi-
vidual organisms or populations and can also 
have effects on the food chain, including man. 
A sustainable aquatic environment and rational 
exploitation of its natural resources requires 
understanding of the nature, mechanism and 
impact of such stressors and their management.

Emergency response
Cefas has a long and ongoing track record in the 
provision of expert advice and services in the 
event of chemical and oil releases into the ma-
rine environment. This includes our 24/7 advice 
service (covering both environmental and public 

health aspects), modelling, analytical services 
and the design and conduct of impact assess-
ment and monitoring programmes.

Cefas and MEMO
In the planned activity 1 of the MEMO pro-
gram, Cefas contributed to the development 
of the Standard Operating Protocol (SOP) for 
the adequate sampling of gelatinous species. 
During 2011 and 2012, Cefas has lead an inten-
sive sampling campaign with several surveys 
in the southern North Sea and English Channel 
along the UK coast, in order to assess whether 
Mnemiopsis leidyi had been introduced in UK 
waters. In activity 3, Cefas has been working, in 
collaboration with the other partners, on the 
development of the plankton ecosystem model, 
based on the combination of a hydrodynamical 
and biogeochemical model with an individual 
based model, focussing on the passive move-
ment of M. leidyi due to the currents. Cefas has 
also worked on the socio-economic aspect of 
the project in collaboration with the University 
of East Anglia: a questionnaire has been develo-
ped and distributed to the various stakeholder. 
As a case-study, work has focussed on valuing 
the socio-economic impacts of jellyfish spread 
in UK waters; This work was presented in May 
2012 during the project meeting hosted in Lo-
westoft lab.

© Crown
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Interview of the month:  
Marije Schaafsma, environmental  
economist at CSERGE contracted by Cefas

ecosystems and invasive species is something 
completely new for me, but I like to apply my 
knowledge on environmental economics on se-
veral fronts.

What is your role within the MEMO-project?
As an environmental economist I keep more con-
cerned with the human side of environmental 
problems. We want, within MEMO, to get an idea 
of the effects of invasions and plagues of jellyfish 
in the coastal waters on the people who use these 
coastal waters. This includes not only fishermen, 
but also tourists and bathers, and companies 
that use seawater to cool their facilities. A good 
example of the effect that plagues of jellyfish 
may have comes from Scotland, where a power 
plant had to be temporarily closed because large 
quantities of jellyfish blocked the cooling water 
systems. My job is to assess these social and eco-
nomic impacts.

Marije, can you briefly introduce yourself 
and explain why you work around gelati-
nous zooplankton?
I work as an environmental economist at the Cen-
tre for Social and Economic Research on the Global 
Environment (CSERGE) at the University of East 
Anglia in Norwich, UK. Within the MEMO-project I 
work with Tiziana Luisetti and Kerry Turner on the 
socio-economic study on the impact of invasive 
jellyfish. Before I started with the MEMO-project, 
I had written a thesis at the Institute for Environ-
mental Studies at the Free University Amsterdam. 
This thesis focused on the economic importance 
that the public attaches to improving the water 
quality in the Scheldt and the Rhine, to assess in 
this manner the benefits of the introduction of 
the European Water Framework Directive. Then I 
moved to England and I spent two years working 
as a postdoc at a project on ecosystem services 
of tropical forests in Tanzania. Research on marine 

© Marije Schaafsma

Volgende MEMO vergadering:
¬  3rd - 5th of April 2013 in Wimereux.

Vansteenbrugge L., Van Ginderdeuren K., Van 
Regenmortel T., Hostens K. & Vincx M. (2012) 
Larval mantis shrimp Rissoides desmaresti 
(Risso, 1816) (Stomatopoda) in the Belgian 
part of the North Sea. Belg. J. Zool., 
142 (2) : 154-158

What results do you expect in the MEMO-
project? What do you hope to achieve?
It would be good if this project could give a better 
idea of how big the risks of invasions and plagues 
of jellyfish, including M. leidyi, can be. 

Because this ecosystem is so important for the li-
velihood of many people, more information about 
the risks and costs attached to it is important for 
marine policy makers at regional, national and 
international level.

VARiA
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» Rissoides desmaresti.

Now this is a far-from-my-
bed-show, and there are 
things that seem more 

urgent, but invasions can 
cause large changes in an 

ecosystem


