1 New and Recycled Production

In 1967 Dugdale and Goering introduced the concepts of "new production" and "regenerated production"', referring respectively to primary production associated with ammonia (regenerated nitrogen) and with forms of newly available nitrogen.

This partitioning is not possible with elements other than nitrogen (such as carbon or phosphorus); the various forms of nitrogen allows the distinction between allochtonous (nitrate and nitrogen gas) and autochthonous (mainly ammonia and urea) inputs (Legendre and Gosselin, 1989; Eppley and Peterson, 1979).

The sum of new production (PN) and regenerated production (PR) is the total production (PT). PN can be estimated from the uptake of 15N-labeled nitrate (assuming nitrogen fixation is negligible) and PR from that of ammonia and urea (Dugdale and Goering, 1967).

When an ecosystem is in equilibrium, the export of nutrients from the photic zone cannot exceed the amount of new production. In their 1979 work, Eppley and Peterson proposed that the export of particulate organic matter (POM) is equivalent to new production. This means that upward and downward fluxes must be in balance over appropriate time scales.

If processes like nitrogen mineralization or fixation by cyanobacteria are not negligible, as usually assumed, serious errors in new and regenerated production measurements may have been made. Allochtonous introduction of ammonia, e. g. through acid rain, contributes to increase the export from the photic region while it is ascribed to regenerated production.

Eppley and Peterson (1979) introduced the widely used (-ratio (PN/PT). ( is the probability that a nitrogen atom is assimilated via new production and (1-() is the probability of assimilation via regenerated production.

