Introduction to the North Sea study

The North Sea case study deals with complex biological and technical interactions in three
different cases focusing on biological interactions and technical interactions in the greater
North Sea demersal fisheries and the southern North Sea where fisheries on flatfish and brown
shrimps dominate. Fisheries management based on the MSY concept is a complex task in the
North Sea. Multi species simulations show (see biological DST) that the abundance of top
predators like cod and saithe determine to a large extent the yield that can be taken from other
species leading to the need to trade yield of one country or one fishery against that of another.
In a Myfish-NSAC workshop this was identified by stakeholders as being a high potential
conflict area and a more pragmatic management concept (Pretty Good Yield) was favoured
instead of trying to reach the absolute maximum. In this workshop we also asked eNGOs,
fishing industry representatives and politicians what should be the main objectives in future
fisheries management for the North Sea. To maximise profit or net present value (MEY) was
identified as most suitable objective although social concerns were raised (see technical and
southern DSTs). There are trade-offs between economic optimisation and social benefits as
employment that have to be taken into account. In this context, mixed fisheries interactions
further complicate the situation in the North Sea.
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The effect of species interaction in the North Sea on long term yield and sustainability was
assessed by producing 100 year forecasts with the stochastic multispecies model (SMS). The
model forecasts stock size and catch under the assumption that fish are consumed by fish
according to observed stomach contents and a food selection model, assuming constant
preferences for prey of a given species and size. Catches of the interacting species cod,
saithe, haddock, whiting, herring, sprat, Norway pout and sandeel are described. Cod and
saithe are top predators feeding on all other species and, in the case of cod, younger
conspecifics. Whiting is a mid-level predator feeding on juvenile cod, haddock and whiting and
herring, sprat, Norway pout and sandeel of all ages. Haddock feeds on sandeel and Norway
pout only. Herring, sprat, Norway pout and sandeel do not feed on fish in the model. Three
scenarios were examined: maximising the total landings in tonnes; maximising the value of
total landings; and an iterative process where it is attempted to get a yield in tonnes close to
the maximum of each species while assuring that no species are exploited unsustainably
(pretty good yield concept). The probabilities of staying above the biomass reference points
Blim (below Blim recruitment gets impaired and the stock is outside safe biological limits) and
Bpa (where the uncertainty in the assessments is taken into account to ensure that the stock
is above Blim with high probability) were also estimated. In cases where fish eat other fish,
the yield in tonnes is generally highest when the predatory fish, which otherwise would eat
smaller fish, are fished above the fishing mortality leading to MSY without considering species
interactions. This is also the case in the North Sea case study examined here. However, as is
seen in single species investigations, substantial changes in fishing mortality around the
fishing mortality providing MSY only lead to very minor changes in the yield: yield of predatory
fish is only mildly affected by the differences in fishing mortality and hence appear to be
virtually identical between scenarios. However, to maximise total landings in kilos or value of
the landings, a substantially higher fishing mortality than that leading to single species MSY
of cod and saithe is required. This higher fishing mortality requires a higher fishing effort and
leads to a cod stock below precautionary limits. In contrast, the scenario leading to all stocks
being retained above biological safe biomass limits has a fishing mortality of cod and saithe
which are less than that leading to the maximum total landings in the North Sea but above
current single species estimates.



