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COLD RIDGE

The "cold ridge" is a shallow, quasi-permanent feature found on the
Central Agulhas Bank off Mossel Bay. The ridge consists of cold upwelled
water which causes an upward doming of the thermocline (refer to Figure
1). This is a subsurface feature which remains on the shelf in depths of
100-150m (Roberts, submitted). Elevated chlorophyll concentrations occur
over the cold ridge resulting in high densities of copepods being
assosciated with this feature (Hutchings et al., 1995) (refer to Figure 2).
Cyclonic circulation around this feature enhances local retention of these
copepods (Boyd and Shillington, 1994).

Various forcing mechanisms have been proposed for the "cold ridge". Along
the shelf edge, up-slope veering of the bottom boundary layer (driven by
the Agulhas Current) or cross-current Ekman transport caused by
sustained wind stress was suggested by Swart and Largier (1987). Boyd and
Shillington (1994) thought that the upwelling could be related to the
widening of the shelf between Port Elizabeth and Knysna. After further
investigation, Roberts (submitted) proposed that the "cold ridge" is in fact
an intermittent upwelling filament, formed as a result of wind driven
coastal upwelling that is advected in a south-west direction by the
westward shelf current.

Intense summer upwelling tends to lead to greater "cold ridge" stability,
although the "cold ridge" is at times absent during summers, especially
during ENSO events. Despite intensive coastal upwelling, the "cold ridge" is
not always formed. This could be due to the lack of offshore advective
forces, which are needed to form the "cold ridge". The study of this feature
is important as it stimulates primary production (Roberts, submitted)
(refer to Figure 3).
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Figure | - (a) Depth (m) of the 14°C isotherm
highlights an upward doming of the thermocline off Knysna in November 1987, a feature
commonly referred to as the 'cold ridge".

(b) Transect | is through an upwelling plume further east. Transect 2 shows upwelling at the coast.

on the Central and Eastern Agulhas Bank

Transects 3 and 4 show a doming in the temperature structure through the "“cold ridge".
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Figure 2 - (a) Composite distribution of copepod biomass between the Orange River and Port
Alfred using two surveys (denoted by different shading): a West Coast cruise (May 1991) and an

Agulhas Bank cruise (November 1989). Data are joined at Cape Agulhas (20°E).

(b) subsurface temperature at a depth 20 m shows a ridge of cold upwelled water off Mossel

Bay.
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Figure 3 - Satellite imagery showing a chlorophyll filament extending off the coast over the region
where the "cold ridge" is normally found. (Obtained from http://visibleearth.nasa.gov)
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