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ABSTRACT

Turnover time of orthophosphate, uptake of phosphate into particulate size-fractions (0.2-1, 1-5,
5-10, > 10 pm), and subsequent release from size-fractions were examined using 32P, in samples
from surface waters of Villefranche Bay during the autumnal erosion of the thermocline. Turnover
time of orthophosphate increased from 1.6 h in early October to 58 h in December. Throughout the
study period, total uptake was dominated (50-68%) by the smallest size-fraction (0.2-1 um)
presumably corresponding to auto- and heterotrophic bacteria as it contained little chlorophyll a.
Among the size-fractions > 1 um, representing eucaryotic phytoplankton uptake, the erosion of the
thermocline was accompanied by a shift from the total dominance of uptake by the 1-5 pm fraction
(98%) toward an increasing contribution from the > 10 pm fraction (~0 to 50%). In cold chase
experiments, release of 32P from the size-fractions which dominated uptake (0.2-1 pm & 1-5 pm),
was relatively slow (=< 1% h) indicating long turnover times in particulate fractions; transfer to
larger size-fractions was undetectable. When the concentration of oligotrich ciliates (predators of
organisms 1-6 pm in size) was artifically increased, labeled 32P declined in particulate fractions
and increased in the pool of inorganic suggesting a low P retention efficiency.

INTRODUCTION

In pelagic ecosystems, the size-structure and transfer rates of the microbial com-
munity govern, to a large extent, the efficiency with which material is passed to
higher trophic levels and the export of particulate matter (Ducklow & Fasham
1992). Size-structure and transfer rates of microbial communities can be outlined
using carbon, nitrogen or phosphorus as kinds of “common currency’ since all
are required for the formation of new biomass. However, using phosphorus has
certain advantages. In contrast to carbon, no significant gaseous phase is in-
volved and relative to nitrogen, isotopes with high specific activity are readily
available. The flows of phosphorus may be of interest in themselves in systems







