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Summary of the 

MarFISH-workshop on Ecosystem functioning 
relevant to fish biodiversity and fisheries
A one day symposium on “Ecosystem functioning relevant to fish biodiversity and fisheries” was organised on April 10, 2008 at IFREMER, Nantes, France, in collaboration with the FP6-project RECLAIM (Resolving Climatic Impacts on fish stocks). The programme (appendix 1) comprised a number of presentations from RECLAIM participants and invited experts. The workshop was well attended. The list of participants is given in appendix 2.
Two presentations dealt with different ways to structure the enormous diversity of fish species into smaller groups according to their functioning in the ecosystem. This classification can be done based on biological characteristics such as biogeographical affinities, reproductive mode, maximum body length, feeding guild, trophic level, habitat. Aggregating fish species according to ecotypes facilitates studying climate impacts on entire fish assemblages. Georg Engelhard presented results from a case study showing that over the past decades of changing climate, various different ecotype assemblages of North Sea fish species have moved into regions which are deeper. Anik Brind’Amour used a classification into ecotypes to assess whether fish communities in coastal nurseries in the Bay of Biscay are associated with similar functional traits and/or environmental variables. Applying the fourth corner analysis technique, it is possible to establish relationships between environmental variables and functional group, and determine which traits are correlated with bottom trawl/dredge activities. The analysis allows disentangling the influences of different environmental pressures.
Three presentations explicitly focused on observed changes of biodiversity in two different marine ecosystems, notably the North Sea and the Black Sea. Georgi Daskalov presented an example of a top-down driven ecosystem regime shift in the Black Sea associated with a trophic cascade. Overfishing, which caused top-predator extinction, has been recognised as a main driving factor, associated with other factors as climate, eutrophication, and alien invasion, particularly by the jellyfish Mnemopsis. Alistair Lindley presented results of studies with the Continuous Plankton Recorder, reporting changes in plankton communities that are correlated with temperature. From the plankton perspective, such changes propagate up the food chain as bottom up processes, due to predator-prey interactions, e.g. decapods preying on bivalves. At the same time, a top-down cascade is suggested, caused by the depletion of cod stocks which lead to a change in the benthos, which in turn influenced the pelagic system by changes in the meroplankton. Hence, increases in commercial catches of decapods resulted from depletion of the dermersal fish predators, particularly cod. Based on data from the International Bottom Trawl Survey, analyses carried out by Niels Daan reveal that species richness in the North Sea has increased despite overexploitation or climate change. Southerly species have increased more steeply than northerly ones. Although the changes in the assemblage are generally interpreted as being induced by the increased temperatures, he convincingly showed that the removal of large fish by fisheries may have been involved as well, or even may be the dominant factor. Species diversity is higher along the borders of the North Sea compared to the central North Sea and appears to be related to hydrographic structures. It is not possible (yet), though, to propose one specific reason for the observed patterns. Depth, temperature, fronts and hydrographic currents may all together play a role, but probably not each of them alone. 
Ecosystem modellers are interested in identifying such external drivers and possible relationships with population dynamics and ecosystem functioning. Three presentations focused on different techniques of spatial/habitat modelling, model building approaches and an existing ecosystem model. Pierre Petigas, expert in habitat modelling, addressed the problem that fish are not always where it would be best for them. Therefore, modelling techniques for habitat mapping have to be chosen carefully. Point-point correlations are not always appropriate, but patter-pattern correlations should be preferred in such cases. Terminology of habitat was discussed. Then a range of methods was presented, covering DEB, IBM, quotient plots, GAM, quantile regression. Alejandro Gallego presented a multispecies model of the population dynamics of different functional groups of North Sea demersal fauna. Its aim is to investigate the effect of fishing on species diversity and community structure. Environmental variability/ change can be taken into account via the growth functions of the different species as well as via the carrying capacity of the system. Piet Ruardij presented an even larger ecosystem model, presenting recent progress in improving the pelagic – benthic coupling. Ecosystem Models are mostly used to model the effect of eutrophication on the primary production, nutrient distribution, and to forecast the chance of low oxygen concentrations. The model presented can also model higher trophic levels as it includes coupled pelagic and benthic subcomponents as special feature. The model has already been applied to give environmental management advice. 
Nonetheless, our understanding of ecosystem functioning needs illustration and proof. Experimental studies are hence indispensable. Paolo Guidetti emphasised the importance of biodiversity for ecosystem functioning by recalling case studies of fish diversity loss destabilising ecosystems worldwide. He then illustrated an experimental study in the Adriatic Sea designed to investigated interactions between species assemblages. Such a manipulative experiment can provide guidelines to interpret effects of biodiversity loss or elucidate the role of individual species and the effects of diversity components on processes. Experiments are, however, only possible in limited cases and for limited temporal scales. 

In summary, several presentations have shown that the removal of fish predators can have cascading effects on entire communities, which has already been observed worldwide, suggesting that decreasing predator density may disrupt natural communities. There is increasing evidence that a relationship between ecosystem functioning and species diversity is not linear and that different species may have idiosyncratic effects. 
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Appendix 1: Workshop programme

	09:00-09:30
	Georgi Daskalov (CEFAS): Overfishing affects more than fish populations: Regime shifts, Trophic cascade, Biological invasions, Overfishing and their effects on Ecosystem Functioning and Fisheries 

	09:35-10:05
	Georg Engelhard (CEFAS): Ecotypes of North-east Atlantic fishes

	10:10-10:40
	Pierre Petitgas (IFREMER): Preliminary results from habitat mapping studies (RECLAIM): spatial distributions and how to evidence climate impact in their changes, starting with experiences from the Bay of Biscay

	10:40 11:15
	Discussion, then coffee break

	11:15-11:45
	Alejandro Gallego (Fisheries Research Services (FRS) Marine Laboratory): Investigating the mechanisms underlying ecosystem structure: a multi-species, size-structured model of the North Sea demersal fish assemblage 

	11:50-12:20
	Piet Ruardij (Royal Netherlands Institute for Sea Research (NIOZ)): Modelling of higher trophic levels with a large ecosystem model: state of the art; limitations; perspectives

	12:20-12:40
	Discussion

	12:40-13:50
	Lunch

	13:50-14:20
	Niels Daan (IMARES): Spatial and temporal trends in species richness and abundance

	14:25-14:55
	Alistair Lindley (SAHFOS): Changes in the meroplankton of the North Sea, responses to climate and fishery

	15:00-15:20
	Coffe

	15:20-15:50
	Paolo Guidetti (University of Salento): Fish diversity components and community-wide changes: an experimental case study in the Mediterranean rocky subtidal

	16:00-16:30
	Anik Brind’Amour (IFREMER): on assessment of functional diversity in coastal nurseries

	16:30-17:00
	Discussion and Synthesis

	Evening
	Group dinner
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Appendix 3: Pdf documents of all the presentations

Individual pdf documents of each presentation are to be found on the MarBEF/MarFISH website: http://www.marbef.org/projects/marfish
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