1 Introduction 

If the Blue Planet is to remain habitable, cleaning the Earth will be the next century’s greatest human task. The resolution of ecological problems created by anthropogenic activities in the recent past and present, the search for new technologies and social relations, are major concerns nowadays. These problems were stressed at the Rio ´92 Conference and the concept of sustained development was pointed out as a necessary standpoint if our civilization is to survive. The chemical contamination of water, the ozone hole and the increasing concentration of greenhouse gases are examples of an alarming number of global environmental disturbances…

One of the necessary steps to solve these problems is the understanding of ecosystems and construction of computer programs capable of simulating their functioning. These numerical tools will allow the analysis of development scenarios providing guidelines to the consequences of present or future actions in the environment. 

The generalized use of fossil fuels during the last two centuries (and other aspects of the industrial civilization) introduced changes on such a global scale that many believe the climate is changing! Though the scientific proofs of climate change may be controversial (Greenhouse Wars - Why the rebels have a cause, NewScientist, No2091, pp 38-43), no one can deny that dangerous perturbation levels had been introduced… Throughout the years, Man has been introducing carbon dioxide (CO2) into the atmosphere but its levels are not ss high as one may expect (about 1Gton per year is missing). CO2 is a greenhouse gas
 so it is very important that we know what is happening to it. Several mechanisms may be present and one of the possible explanations is the biological pump; a natural mechanism that stands for the sinking of dead algae carrying with it carbon extracted from CO2 in excess in the atmosphere. Once in deep sea it stays there for thousands of years, virtually out of the life cycle. The search for the answer for the missing CO2 in the seas is natural since they play a central role in the regulation of many physical and chemical phenomena; they control the temperature of the Earth and virtually every element is present in the sea. The objective of this thesis is to develop and apply a biogeochemical model to a specific region and compare the results with field data. The agreement (or not) between model results and field data will not validate (not validate) the model. Every model is a reality conceptualization, simplifying some of its aspects. If the agreement between model and reality is good, the model's simplifications justify themselves and confidence in the model grows. This confidence is essential if the model is to be applied in areas where field data is not available, or to build up scenarios. 

This biogeochemical model is in an early stage of development. Accordingly this thesis' objectives were to calibrate the model against available field data. The chosen area is Goban Spur/La Chapelle (in the south of the English Channel). The model’s future usefulness as an engineering tool depends on practical aspects, for instance: 

· Is it easy to apply?

· Is it too sensitive to initial and boundary conditions?

· Are initial and boundary conditions easily obtainable?

We shall return to these aspects in the concluding chapter. 

In chapter 2, New and Recycled Production, the concepts of new and regenerated production are introduced. Primary production
 divides in new and recycled production. New production refers to the fraction due to the consumption of allochtonous material; on the other hand regenerated production refers to the consumption of nutrients recycled (regenerated) inside the ecosystem. In a steady state the exported material can never exceed new production.

A biogeochemical model brief description is given in chapter 3 (Model Description). Chapter Error! Reference source not found., Error! Reference source not found., describes the chosen study area.

Results are presented in the chapter 5, Model Results. Here the biogeochemical model results are compared with field data. We also discuss them taking into account the theoretical deep ocean temperate water plankton cycle.

Chapter 6 presents a sensitivity analysis of the biogeochemical model. These results show the robustness of the model clarifying at the same time the importance of initial conditions.
The last chapter presents the conclusions and some ideas for future work. Here we evaluate if thesis objectives were met. 

� A greenhouse gas traps infrared radiation leaving Earth to the outer space in the atmosphere. This process may lead, in the long run, to a global warming and it works like a greenhouse…


� Carbon incorporation rate by primary producers.
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