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Euphotic zone plankton gross production (P), primary production (PP) and respira-
tion (R) were determined from thein vitro flux of dissolved oxygen and incorporation
of 14C during eight latitudinal transects of the Atlantic Ocean, as part of the Atlantic
Meridional Transect (AMT; www.amt-uk.org) programme. The transects traversed the
North and South Atlantic Subtropical Gyres in April- June and September- Novem-
ber 1998, 2000 and 2003-2005. These data were combined with those from a global
dataset www.amt-uk.org/data/respiration.xlsto assess the seasonal variability of P, R
and P/R in the N and S gyres, and to compare the rates of P and R in the previously
unsampled N gyre centre with the more frequently sampled eastern edge of the gyre.
Overall, the N gyre was heterotrophic (R>P) and the S gyre was balanced, but the
metabolic balance of both gyres changed with season. Without a more temporally rep-
resentative dataset, we are unable to confirm whether production between November
and April in the N gyre is sufficient to support the heterotrophy measured between
April and November. The N gyre was less heterotrophic than previous estimates sug-
gested, and R decreased from the eastern edge to the centre of the N gyre, possi-
bly indicative of an allochthonous organic carbon source to the east of the gyre. The
positive relationship between net heterotrophy and nutrient stress suggests a positive
feedback of increasing CO2 emissions caused by increased stratification predicted in
model climate change scenarios. In order to extend the temporal and spatial estimates
of P/R we tested an empirical approach to predict net community production (NCP =
P-R) from satellite derived estimates of PP and measurements of PP and NCP from



two spatially contrasting AMT cruises. Geographic and annual patterns of NCP were
adequately predicted only when an empirical NCP:PP relationship was used which in-
cluded data relevant to the importance of local versus distant sources of organic carbon
in the modelled region. The paucity of open ocean P/R data has led to the estimation of
global NCP from P/R relationships which unsystematically incorporate all available
data. The regionally specific approach validated here suggests that such a generalised
relationship cannot be adequately used to derive global NCP. This assertion will be
further tested using the more recently collected AMT P/R measurements.


