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The northward flow in the western tropical Atlantic Ocean is carried mainly by North Brazil Current

(NBC), hence playing a major role in the cross-equatorial exchange of properties. As thermocline

waters reach the equator, they largely retroflect to feed the Equatorial Undercurrent (EUC), a quasi-

permanent zonal current that brings salty and highly-oxygenated waters to the eastern side of the

basin. This retroflection system is governed by the zonal pressure gradient, which is driven by the

trade winds. Hence, the wind fluctuations represent the major source of variability at seasonal and

interannual scales. However, at shorter time scales, the variability of the retroflection system may

be associated with both interior and coastal waves. In the present study we describe the water

mass balance at the NBC-EUC retroflection area using a combination of shipboard observations

and numerical reanalysis. The observations, from an oceanographic campaign in April 2010,

provide a synoptic view of the retroflection region and allow assessing the goodness of the

numerical data. We then use the ocean reanalysis GLORYS2v4 to analyse the temporal variability

of this region, from intra-seasonal to seasonal scales, and use Lagrangian simulations to identify

the principal water mass pathways feeding the retroflection. We find a substantial seasonal cycle

in the boundary and interior (southern and northern) origins of those waters that feed the EUC.

Our results also show the propagation of high-frequency waves (16-30 days) along the coast from

the south, probably as coastal trapped waves, while waves with 30-60 days period come from the

northern hemisphere, probably as westward Rossby waves reach the coast of America and follow

south as Kelvin waves. These short-term fluctuations have a high impact on the water mass

pathways that feed the EUC and the retroflection structure itself.
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