Co-evolution of science and management illustrated through the harbour seal population in the Wadden Sea
Peter J.H. Reijnders. Institute for Marine Resources and Ecosystem Studies (IMARES), P.O. Box 167, 1790 AD Den Burg, The Netherlands. peter.reijnders@wur.nl
Until the end of the 19th century conservation management of terrestrial and marine species and their habitats was predominantly based on the study of habitats and aut-ecology of species. Insight in the species specific characteristics led to the formulation of a management policy with preservation as priority goal. Actions included creation of protected areas and the first national parks were established around a century ago. This development started much earlier in the terrestrial arena than in marine systems. 
Simultaneously conservation science evolved. Originally based on the parent disciplines population biology and community ecology, it advanced scientifically due to theories such as island biogeography, minimum viable populations, and meta-populations. This opened the pathway to modern conservation science, founded over time on ecological studies of individual systems, their interdependencies and the habitat requirements of their component species. Preservation gradually evolved into conservation. 

This general development was paralleled in the Wadden Sea. Until the early 20th century isolated actions (establishment of reserves), particularly on the islands and aimed at preserving birdlife, were undertaken in Denmark, Schleswig Holstein, Niedersachsen and The Netherlands. The first seal sanctuaries in the Wadden Sea were only established in the mid-1960s. Until then, seals were only protected under the Hunting Law, which resulted in a complete mismanagement in the early 20th century. After 1950 things changed due to social and technical developments with a large-scale impact: e.g. dune management for coastal defense, embankment projects, port constructions, developments for tourism, military use, and pollution. In 1965, a group of scientists concerned with the lack of conservation of the Wadden Sea area as an entity, founded the International Working Group Wadden Sea, and this resulted in scientific co-operation within the entire Wadden Sea. Scientific co-operation between a few seal researchers started in 1970 and became later on embedded in the European Seal Group established in 1979 with a secretariat at the Research Institute for Nature Management in The Netherlands. 

However, experience learned that scientific evidence was not enough to convince the responsible authorities of the necessity of co-ordinated conservation and management, and via an international Conference on Schiermonnikoog (1976) administrators and other management bodies were involved. This culminated in the Joint Declaration of the Protection of the Wadden Sea, concluded in 1982. It lasted until the first seal epizootic in 1988, before management authorities promoted a trilaterally based joint research project. Based on its outcome, a Seal Agreement was concluded under the Bonn Convention in 1991, and the first Seal Management Plan was adopted in the same year.  
In this evolution of both science and management in the past 40-50 years, it is strikingly obvious that in decades Science clearly preceded Management. The trilateral seal management developed from single species oriented loosely allied management initiatives through science based adaptive management in response to identified threats. It will be demonstrated how tailored proper science influenced management policy, and the shifts in focus of science and management related to the significantly improved status of the population.  
