
ABSTRACT

In March 2015, the R/V Hespérides carried out the TIC-MOC cruise, a 14-day oceanographic expedition in the Brazil-Malvinas Confl uence (BMC) region. One principal objective of this cruise was to characterize the fi ne 

structure of the frontal system (or front) between the subtropical and subantarctic waters. The surface position of the front (sea-surface front) was determined in near-real time using sea surface temperature (SST), color 

and altimetry data, as well as daily outputs from the operational Mercator global-ocean analysis and forecast system at 1/12 resolution. A total of 66 hydrographic stations were carried out and nine drifters were deployed. 

Additionally, seven Argo profi lers (vertical cycles of either 5 or 10 days) were launched, which meant an additional 19 conductivity-temperature-depth (CTD) profi les down to 2000 m simultaneous with the cruise, and 

another two APEX profi lers were left to drift in the region before their recovery, representing another 42 CTD profi les sampling the top 300-800 m of the water column. The vessel also sampled continuously the sea-surface 

temperature, salinity and fl uorescence, and the velocity fi elds down to about 600 m, during a total of 11 crossings of the surface front. Here we pay special attention to the description of the front, with 37 hydrographic 

stations along six cross-frontal sections about 100 km long and down to at least 400 m plus all the CTDs from the APEX profi lers, which are combined with a sequence of simultaneous high-resolution (1 km) SST images. 

The front is formed by the subantarctic waters intruding below the subtropical waters, with horizontal gradients of up to 20 degrees C in about 10 km at 50 m depth. The front steepens as both the Malvinas and Brazil 

Currents get defl ected east, reaching a maximum slope of about 200 m in 50 km at distances less than 150 km from the initial colliding point. We observed numerous thermohaline intrusions (thickness about 10-50 m and 

width of the order of 10 km) that intrude several tens of km into both sides of the frontal system. The sea-surface front is very sharp in temperature but appears distorted in salinity because of the presence of a fi lament that 

carries brackish waters from Rio de la Plata. On its onshore end, the fi lament is rather wide (up to 100 km) and lays on the subtropical side of the front but, as it moves further offshore, it thins out (down to only a few km), 

moves towards the surface front and accelerates, reaching speeds close to 2 m s-1, much faster than expected if the fl ow was in geostrophic balance.

CONCLUSIONS

- The large scale dynamics of the Brazil-Malvinas Confluence region leads to the formation of mesoscale and submesoscale structures.

- The collision in the front leads the northern Brazil waters to the east at high velocities (between 1-2 m/s). Generating an entrainment of fresh superficial waters from Rio de la Plata.

- Despite the ADCP velocity and the TSG salinity show a 40-80 km wide jet, in includes a narrower (about 10-20 km) and very shallow (10-20 m) fresh water jet.

- The jet is visible in velocity and salinity (especially the most superficial part), but it can not be seen in temperature. The frontal thermal structure is though a good way to locate the jet.

- The jet is found on the northern side of the front and flows east at high speed exporting waters from the continental shelf.
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FURTHER DEVELOPMENT

- Increase the number of released floats in order to achieve a better and more complete lagrangian perspective.

- Describe the formation and decay of the fresh water jet, and its interactions with the mesoscale eddies generated in the frontal region.

- Release surface positioning drifters to have a better estimation of the surface velocity.

- Use an ondulating CTD (SEASOAR) to have a detailed vertical description of the jet structure.

Figure 3 shows the evolution of the 

maximum gradient position in the front 

between the 11th and the 22nd March 

2015. Tha same scale color is used for 

the two APEX drifters' position  (greater 

circles). Black dots show positions for 

drifter 9027 during the recovery mode 

between profiles 20 and 21. This drifter 

crossed the front and later followed the 

high velocity jet along the frontal 

boundary.

Surface Salinity and Velocity

- The red circle in Figure 1 signals the two sections across the 

jet chosen for the present work.

- Figure 4 shows the superficial velocity from the mounted 

ADCP, for the two selected sections.Black dots show the 

position of the CTD casts. We can see a central velocity 

maximum for both sections.

Fig.5.- Superior panel: TSG salinity and first ADCP bin. Inferior panel: ADCP section. 

Fig.4.- Ship track. First ADCP velocity bin shown

CTD sections

Figure 6 presents the temperature and salinity 

sections for the selected transects. The westward 

transect has been inverted to display both 

transects from the same perspective. The X axis 

shows the distance from the first station along the 

track, and is just used to estimate the size of the 

observed structures. The superficial jet is only 

visible in the salinity signal, while stays masked in 

temperature. The fresh water jet is thicker in the 

westward section (b), while it seems to thicken 

while displaces east (a).

Figure 7 shows the salinity section for drifter 9027 

between profiles 17 and 22. The drifter was 

moving along the frontal boundary, and 

encountered a very narrow superficial fresh water 

layer, about 12 m thick. Figure 8 shows the 

surface velocity between profiles 20 and 21.
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Fig.3.- Drifters' positions in coevolution with frontal positionFig.2.- SST from MODIS, 17 March 2016, 20:32Fig.1.- TIC-MOC cruise ship track.

- Figure 5 presents the salinity TSG along the transects together with the ADCP for the same track. The X 

axis corresponds to the alongtrack distance, with an arbitrary 0. The jet is crossed from south to north 

between km 280 and km 370, and from north to south between km 470 and 550. Note the narrow low 

salinity peak at 340 and 500 km (about 20km wide). It is visible how the minimum salinity and maximum 

velocity have a correspondance, being the salinity minimum situated northward of the maximum velocity.

Fig.6.- Temperature and salinity sections for both 

transects. A corresponds to Tran 1 in Fig 1 and b 

corresponds to Tran2.. 
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Fig.7.- Salinity section for APEX 9027. Profiles 17-22.Fig.8.- Velocity for APEX 9027 between prof 20-21
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