
Foreword

Research on the sustainability of marine commercial fishing has been an important topic of marine 
science for over a century. One of the well-known emerging results of this research is that incorrect 
fishing patterns and fleet overcapacity result in a non-optimal exploitation of marine resources and 
negative impacts on ecosystems. In addition to excessive fishing pressure on target stocks, these prac-
tices also produce unnecessary mortality of unwanted catches that are discarded, often dead, at sea. 

The reduction or elimination of discards is an ecological, socio-economic and ethical priority, 
and one of the core elements of the new Common Fisheries Policy (CFP, EU Reg. 1380/2013). With 
this reform, EU fisheries are transitioning to a discard ban of regulated species over the period 2015-
2019. The discard ban, enshrined in the landing obligation (Art. 15 of the CFP), aims to minimize 
the wasteful practice of discarding portions of the catch that are caught as by-catch of fisheries but 
cannot be commercialized. The obligation to land all portions of the catch of regulated species should 
incentivize fishers to adopt more selective fishing methods and allow more accurate estimates of 
fishery removals (total catches) to be made. The landing obligation is an important step towards more 
selective and sustainable fisheries, although it faces important challenges in implementation, control 
and monitoring. Also, due to the poor status of Mediterranean fisheries and their fisheries manage-
ment regime, the challenges faced are different from those in EU Atlantic fisheries. 

Discards in the Mediterranean are estimated at around 18% of the total catch. The reasons for dis-
carding vary. Data suggest that much of the discarding is not only associated with undersized fish but 
also with high-grading and market issues rather than other legal constraints. In fact, a very important 
driving factor for discards is the existence or absence of a market. In some cases, even a portion of the 
valuable catch is discarded to maintain price stability if supply exceeds demand.

The EU’s Horizon 2020 research framework programme 2013-2014 made a call for the preparation 
of project proposals to address the challenges of the landing obligation. The selected project should 
examine the challenges of implementing the landing obligation from technological, bio-economic and 
social perspectives and devise cost-effective solutions to minimize discarding of regulated species or, 
when appropriate, incorporate the fractions of unwanted catches brought to land into the productive 
economy for uses other than human consumption. The project proposed by the Science, Technolo-
gy, and Society Initiative to Minimize Unwanted Catches in European Fisheries (MINOUW) was 
selected for funding for a duration of four years starting in March 2015. The MINOUW Consortium 
is composed of 15 partners with a complementary background (fisheries biologists and economists, 
technologists, mathematical modellers, NGOs and fisheries managers) in 15 countries.

The MINOUW project approached the problem of mitigating the impacts of the landing obliga-
tion through a strategy of involving the fishing sector in devising potential solutions and testing them 
in commercial conditions. The impact of these solutions on the biology of the target stocks and the 
economy of the fishing fleets was also investigated. The results of this research served to provide 
policy recommendations to local, national and European policy makers. The Consortium has taken 
important steps to communicate the project’s results to target key audiences, with regular meetings 
with the fishing industry, fisheries managers and fisheries controllers.

Our results make it possible to suggest discard mitigation measures, based mainly on fishing 
selectivity, spatiotemporal closures and protection of vulnerable sizes and vulnerable species. Better 
involvement of fishermen in management to better comply with mitigation measures is also suggest-
ed. Given the characteristics and peculiarities of each region, local action plans are needed, because 
solutions for management need to be set up in a regional context.

The implementation of spatial management measures to protect areas where juveniles congregate 
during their first year of life has the potential to substantially improve current fisheries exploitation 
patterns. As observed by previous studies, the spatial closure of Mediterranean nurseries can yield im-
portant benefits to fisheries in terms of increases in resilience to fishing and yields. Spatial closure can 
also favour the recovery of benthic communities and essential fish habitats from fishing impacts, thus 
enhancing ecosystem goods and services. A great majority of the benthic non-regulated invertebrates 



are unwanted catches, and are discarded. Their post-release survival was also investigated in the 
MINOUW project. Robust information on vulnerability and mortality levels of non-regulated species 
can help maintain the good status of the sea bottom, where commercial resources spawn or recruit in 
nursery areas. In addition, spatial management would allow for better compliance with the landing 
obligation and a reduction in the high fishing mortality on juveniles that is currently undermining the 
productivity of Mediterranean demersal stocks.

An important aspect of fishery management is the control and monitoring of fishing activity. Col-
lecting data on vessel movements can improve management and compliance with fisheries policies 
by allowing governments to collect near real-time observations of fishing vessel positions. Vessel 
monitoring systems (VMS) and automatic identification systems (AIS) map the spatial distribution 
of fishing vessels and calculate fishing intensity. For instance, when fishing is prohibited in a marine 
protected area, VMS-AIS information can help steer fishers away from the designated areas. In addi-
tion, VMS-AIS can be a cost-effective tool for establishing zoning for marine spatial planning.

The general sustainability of fishing has been considered an important topic for over a century. 
For most of the twentieth century this topic was mostly tackled as a problem of overfishing, and 
most other issues were considered secondary. This is a reasonable approach in a serious overfishing 
scenario when the fishing mortality induced by the fleets on individual species is higher than the 
individual stocks can sustain. However, it is not enough, as was seen during the development of the 
first multispecies models. The proposed reductions in fishing mortality could not possibly return all 
stocks to produce the catches predicted using single-species assessment models. 

In many regions research on the problems of discards also took on a secondary role, as did research 
on interactions with top-level predators. However, in the last ten years of the twentieth century and 
into the current one, new issues have risen to the forefront in discussions of fisheries management. 
These include not only the welfare of the top-level predators and birds but also changes in behaviour 
of low trophic level species in response to climate change. Issues of this type can only be studied 
using multispecies models, which include a spatial component.

Recently, with the increased use of highly complex multispecies models such as Atlantis or Eco-
path, it has become possible to address these issues. Furthermore, spatially disaggregated multispecies 
models are just now beginning to be used to test and evaluate the assessment models, which normally 
need to remain single-species models for a variety of practical reasons.

A multitude of ecosystem models have been used within the MINOUW project, first to describe 
the ecosystem and then to quantify various aspects of the discard issue. Both the Atlantis and the 
Ecopath models can and have been used for this purpose. One paper in this issue takes a particularly 
detailed Atlantis-based end-to-end ecosystem model and investigates the effects of different discard 
regulations and implementations on multiple species.

This volume presents a collection of results in the form of scientific papers, aimed primarily at the 
fisheries science community. The contents of the volume are heterogeneous, reflecting the variety of 
topics covered by the MINOUW project. Some contributions provide empirical evidence of technical 
modifications to fishing gear that improve selectivity. Others make mathematical analyses of the 
bio-economic impact of the landing obligation. Finally, the impact at ecosystem level or at the level 
of fish consumers is addressed in specific papers.

The editors of the volume and the MINOUW Consortium would like to express their sincere 
gratitude to M.D. Vaqué, chief editor of Scientia Marina, for giving us the opportunity to publish this 
collection of project results here. We also acknowledge the technical assistance of M.V. Martínez 
de Albéniz and J. Corbera during the production of the volume. We thank more than 30 reviewers 
for their valuable and disinterested contributions, which helped improve the quality of the original 
manuscripts. The European Commission has contributed funding for the production of this special 
volume of Scientia Marina through the MINOUW project (contract no. 634495).
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