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Trends in spawning cod biomass* and in fishing mortality

Introduction

Overfishing is a problem in fisheries worldwide. Cod in the North Northseacod | oy =
Sea are at historically low levels, and the prospects for recovery 300000
are uncertain. Current management ignores the fact that cod live in sonone 0T i by ot |

a complex food web involving predators and prey, many of which S I

are themselves exploited. To understand better the effects of these ﬁ L
interactions on the cod fishery we developed a new modelling "5 | 1ouncor
approach that incorporates egg-to-adult life history detail for cod fose:
and the species with which it interacts with most strongly. GreE e e

s Methods
ZF | Zaontanicon Dylljl;:::'flctured ‘“*“T Our computational method uses discrete time and discrete length classes to model
< coupled length-structured fish populations. The model includes a target set of fish
species (those within the red ellipse in the figure) which are modelled with full length
structure from egg to adult. The rest of the ecosystem 1s represented dynamically, but
in a highly simplified way, without modelling individual species or life history (outside
the red ellipse, but within the blue one). The food requirements for growth,
maintenance and reproduction are used to calculate predation mortalities on the prey.
Fishing mortality rates, obtained mainly from annual International Council for the
Exploration of the Seas (ICES) stock assessments act as time-dependent external
drivers to the biological system.
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Results
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Conclusions
* Herring predation on early life history stages of cod 1s dynamically important.

* High herring abundance may play a role in the decline of stocks even during periods of declining fishing pressure.

* The maximum sustainable yield of cod 1s strongly dependent on herring abundance.

* Current levels of cod exploitation may become unsustainable if herring recruitment returns to historical high levels.
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