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ABSTRACT

Values of poleward heat flux due to low-frequency current fluctuations in Drake 
Passage are presented for 19 long-term current meter records obtained during 
1975, 1976 and 1977. Most of the measurements (10) are in the center of the 
passage near the historical location of the Polar Front where the flux is found to 

average 1.7 W cm−2. While the variability is large at this location (range of 0.9–

2.8 W cm−2 and a standard deviation of 0.7 W cm−2), all measurements are 
within the same order of magnitude. There is no obvious depth dependence in 
the measured flux.

The heat flux process is dominated by events with time scales of 5–60 days and 
longer which occur on the order of 3–10 times per year at any location. In 
general. three or fewer events contribute most of the flux for the year. These 
mesoscale disturbances, generally meanders or migrations of the Polar Front or 
rings formed from it, result in a large spatial variability in the measured flux. For 
example, current meters operating concurrently and separated by 40 and 13 km gave heat flux values which differ by 
factors of 2.7 and 2. 1, respectively, during 1977.

These findings suggest that caution should be exercised in the extrapolation of mean heat flux values obtained from 
point measurements in the Southern Ocean. Besides the temporal and spatial problems resulting from the discrete 
nature and small scale of the heat flux processes, the eventual fate of the mesoscale structures must be determined 
before the global relevance of the estimates can be evaluated.
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