1 Model Description

This pelagic ecological model uses a trophic structure approach, where matter and consequently energy flows from the primary to the secondary producers. In real situations this is not absolutely true and, instead of occupying clear trophic positions, most creatures feed on almost everything suitable in size and accessible to their mode of feeding (Isaacs, 1973
). If this is so, one might ask:

· What can be expect from this model and how to interpret its results?

· Are there any other approaches?

Prior to discussion of these topics it is important to clearly state which problem the model is supposed to solve. Afterwards it will be verified if a trophic structure approach model can deliver obtain reliable results. At this point the state of the art is reported.

The scope of this is to quantify new production, a most current theme because, the day models are able to calculate it, we shall be closer to knowing the fate of the greenhouse gas carbon dioxide. To compute (new) production we are interested in an ecosystem level and it will suffice that we understand and model processes relevant to it. Sometimes a particular population has a prominent role in the community behavior (Mann, 1988
); in these cases an ecosystem approach may lead to poor results.

Each ecosystem has its own dynamics and behaves as an entity with characteristics of its own, i. e., it is not possible to infer the response of a ecosystem from the knowledge of the response of each population
. If a population shows a periodic fluctuation it does not mean that a forcing function with the same periodicity is to be found.

The present ecological model is based on a simplified two level trophic structure. In fact, the planktonic food web is unstructured (Isaacs, 1973). Almost all functionally photosynthetic “algae” consume other protists with the (perhaps unique) exception of diatoms (Longhurst, 1991
). Most “heterotrophic” protists groups include forms that have symbiotic associations with algal cells or photosynthetic plastids (Longhurst, 1991
). Some authors proposed the distribution of protists among several interacting compartments representing dispersed functions instead using groups of taxa (Longhurst, 1991
).

This discussion leads to the conclusion that trophic levels like “herbivorous” or “carnivorous” are abstractions of an ecosystem level approach, not concrete units that one can assign to groups of taxa (Odum, 1971
). In my opinion we should focus on whether this ecosystem point of view can lead to good model results, but not expecting the model to give population level responses.

To deal with the pelagic food web's lack of structure, some authors proposed the use of size classes, based on the assumption that energy flows from smaller to larger ones 
. The problem is that there are important exceptions. For instance the bacterial consumption of dissolved organic mater produced by CFW’s plankton (Mann, 1988). Most zooplankton have the capacity to feed on almost everything within a size range, being able to feed on only slightly smaller or larger species (Valiela, 1995
).

It seems to me that the size class approach is, seen from an ecosystem point of view, very close to the trophic structure approach. The degree of abstraction in both approaches is almost the same, i. e., the oceanic pelagic food web's lack of structure leads to the same misrepresentation of the population level
.

1.1 Conceptual Model

Here we will only present the conceptual biochemical model; further discussion is provided in Rodrigues (1997) and Chambel et. al (1997
). The equations governing the model are presented in Appendix I
. Figure 1 presents a conceptual model.
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Figure 1, conceptual model scheme.

The basis of the biochemical model is the nitrogen cycle. It is now broadly accepted that nitrogen is generally the limiting nutrient in the oceans though, through geological time scales it may be phosphorus (Wollast, 1996; Codispoti, 1997; Falkowski 1997) because of the much larger time it takes to mineralize in the sediments.

Autotrophic producers consume inorganic nutrients and depend on both their availability and sunlight as a source of energy for photosynthesis. Heterotrophic producers consume organic compounds fixed by autotrophs.

In the present model, nitrate and ammonia are the inorganic nitrogen forms that primary producers consume. Primary and secondary producers' excretions include ammonia, PON and non-refractory DON. PON decomposition produces refractory DON and ammonia. Non-refractory DON is mineralized into ammonia; refractory DON may take several years to mineralize.

Nitrification is accomplished in two steps: the first step is from ammonia to nitrite; the second step from nitrite to nitrate. Dissolved nitrogen gas produced during denitrification acts as a nitrogen sink; the model does not consider nitrogen fixation by authotrophs.

Secondary producers consume primary producers that in turn are consumed by higher trophic levels; these higher trophic levels behave as a nitrogen sink.







� In a more mathematical way we can state that due to the non-linearity of populations intra- and inter-relations, the results of separate population studies are not sumable.
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