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meshes (de Haan et al., submitted). In ether experiments, using similar exposure strength, no 
fractures were observed_ (Soetaert et al., submitted). This suggest that the body condition of the 
cod may influence the sensitivity for injuries (Soetaert, 2015). Analysis of a number of cod and 
whiting sampled from the catch of pulse trawl vessels showed that around 10% of the marketable 
sized cod and about 2% of the whiting (discard and marketable sized) (van Marlen, 2014; Rost, 
2015). In a laboratory experiment in which dab were exposed to pulse stimulus, no injuries or any 
ether deformity were detected (de Haan et al., 2015). 

Marieke Desender and Maarten Soetaert (University Ghent), in collaboration with Hans Polet and 
Bart Verschuren of ILVO (Oostende), carried out a number of experiments to study the effects of 
the flatfish and the shrimp pulse trawl on a variety of fish species and benthic invertebrates 
(Soetaert, 2015; Desender and Soetaert, pers comm). These studies showed that species respond 
to the electrical stimulus. The response is species specific and is related to the strength of the 
stimulus. The experimental studies did not detect injuries in the species under study. No effect was 
detected on egg, larval and juvenile stages of cod, except for the first feeding stage. In dogfish 
that were trained to locate artificial prey buried in the sea bed with their electro-sense organs, no 
effect on the success rate of prey detection was observed after exposure to the pulse stimulus. 

In conclusion, the available evidence shows that marine organisms respond to electrical stimulation 
and that in some species electrical stimulation may lead to fractures and haemorrhages. In order to 
evaluate the consequences of electrical stimulation in the marine ecosystem, a framework is 
missing that can explain its effects on the organisms and which can be used to make predictions 
that can be compared with empirica! observations. No information is available on the strength of 
the pulse stimulation in the trawl path (water and sediment). 

1.3 Aim of the project 

The overall aim of this project is to assess the longterm impact of the commercial application of 
pulse trawls in the North Sea flatfish fishery. In order to fulfill the overall aim, predictive models of 
the effect of electric pulses on organisms and on different ecosystem components will be developed 
and applied. The results will be integrated to assess the consequences of a transition in the flatfish 
fishery from using tickler chain beam trawls to pulse trawls on the bycatch of undersized fish 
(discards) and the adverse impact on the North Sea ecosystem. 

These aims lead to the following research questions: 

1. Marine organisms: what is the response of selected marine. organisms representing
different groups of fish and invertebrate species (such as roundfish, flatfish, rays and
sharks, bivalves, crustaceans, polychaetes) to the exposure by a range of pulse parameters 
representative for the commercial pulse trawls?

2. · Benthic ecosystem: what is the effect of pulse trawling on the functioning and
biogeochemistry of benthic ecosystems (short-term and long-term effects)?

3. Sea bed: what is the effect of pulse trawling on the fish stocks and the benthic ecosystem
at the scale of the North Sea? Does a transition in the flatfish fishery from conventional
beam trawling to pulse trawling contribute to a reduction in bycatch and adverse impact on
the benthic ecosystem?

4. Synthesis: what is the effect of the transition of the tickler chain beam trawl fleet to a pulse
trawl fleet on the bycatch of undersized fish and on the adverse effects on the benthic
ecosystem?
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