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Context : 

In the Southern Benguela, anchovy eggs and larvae are advected passively for hundreds of kilometers along the 

west coast of South Africa from their spawning grinds to their habitat.  The understanding of the physical 

mechanisms that control this Lagrangian transport is a preliminary step to understand the life cycle of this specie. 

 

Objectives / scientific questions:  

This work studies the variability of the Lagrangian transport from Cape Point  (34°S) to Saint Helena Bay (32°S) 

over the period 1990-2011, in a set of simulations with 3 different horizontal resolutions ranging from 7 km to 

1 km and forced with the 6 hourly interannual CFSR atmospheric reanalysis. 

 

Main results : 

Successful particles progress northward embedded within the Benguela Jet, a coastal Jet that flows northward 

over the continental slope between the 300 m and 500 m isobaths (Fig. 1). There is an efficient fast inshore route 

during late winter and early spring that is facilitated when the surface equatorward alongshore jet is in the form 

of one coherent intense nearshore branch. At this time of the year, transport success between Cape Point and St 

Helena Bay is at its highest rate (30%), and mainly involves particles initially released within the nearshore band 

delimited by the 300 m isobath: 90% of these latter particles are successfully transported to St Helena Bay in less 

than 15 days following a laminar route with little across-shore dispersion. When the prevailing upwelling 

favorable winds start blowing consistently, transport success decreases continuously until it reaches its lowest 

value (15% ) at the end of the upwelling season (March). Previous studies have attributed this decrease to an 

offshore loss of particles induced by a peak in the offshore wind induced Ekman drift. Our study shows that a 

reduced transport success can also be linked to a change in the structure of the equatorward jet (Fig. 2). This 

occurs when the jet is shifted offshore towards a region of higher EKE: particles are then more likely to fall within 

mesoscale features such as eddies or filaments and to get dispersed offshore (Fig. 3). At this time of the year, the 

fast inshore successful route still exists, but becomes less likely than other offshore routes. Particles taking these 

offshore routes have a longer journey towards the target area (> 20 days). The offshore deviation of the 

Benguela Jet is linked to the poleward undercurrent intensification and shoaling (Veitch et al., 2017). During the 

upwelling season, the wind drop-off within the first 100 km coastal band (due to the contrast in the land/sea 

drag coefficient) induces injection of negative cyclonic wind stress curl within the water column (Fig. 4). The core 

of the poleward undercurrent thickens and outcrops to the surface, inducing the branching of the surface jet 

and/or a surface counter current in the nearshore band. This branching directly impacts the transport success, as 

successful particles follow the inshore branch. To do so, they must already be located within the inshore cyclonic 

side of the jet's core at the latitude of the jet's bifurcation. 
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Figure 1 : Horizontal distribution of successful particles 
(plumes) 12 days after their release for the months of: 
(a) October; (b) January; (c) March; (d) June.  

 
 
Figure 2 : Same as Fig. 1 for unsuccessful particles. The 
colorbar shows the probability of finding particle aged 
12 days within the water column at a grid cell. 

 
Figure 3 : Normalized depth-integrated alongshore 
current (red), EKE (black), and cross-shore distribution 
of all (blue solid) and successful (blue dashed) particles 
off Grotto Bay (33°S). 

 
Figure 4 : Along-shore velocities and isotherms off 
Grotto Bay (33°S). The alongshore wind stress (blue) and 
wind-stress curl (red) are superimposed for each across-
shore transect, with the zero line (black dashed).  

Future of the project : 
Having identified the mechanisms that control the seasonal cycle sets the scene to look at the interannual 
variability of each of these processes individually. In addition, the physical processes that impact the retention of 
particles in St Helena Bay and their cross-shore advection are not considered within this work because we 
believe that the resolution (7 km) of our model does not allow to study accurately the processes controlling the 
cross-shore exchanges and the innershelf dynamics. 
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