
Preliminary Results
The observations characterize the frontal collision of the two currents bringing  water masses of subantarctic and subtropical origin (Fig. 5). The vertical distribution of thermohaline properties has been 
observed in the outer section, enveloping the sampling area (Fig. 6).

Fig. 5. ,S-curves observed in BMC.                                                                                   Fig. 6. Vertical distributions of potential temperature (ºC), salinity and ,S–curves colored with dissolved
oxygen concentration (ml/l) of the CTD stations at the outer section. 

The thermohaline sections inside the sampling area show the potential temperature (ºC) and salinity distributions across the frontal system (Figs. 7 and 8).

Fig. 7. Vertical distributions of potential temperature (ºC) and salinity, and S diagram colored with dissolved oxygen concentration (ml/l), for sections crossing the front at the currents clashing region. 

Fig. 8. Vertical distributions of potential temperature (ºC) and salinity, and S diagrams colored with dissolved oxygen concentration (ml/l), for sections (left) crossing the front downstream from the collision and (right) along the frontal zone. 

The clashing of the Brazil and Malvinas Currents creates a complex frontal system with very high horizontal gradients of physical and biochemical variables, certainly among the most intense open-
ocean frontal systems in the world (e.g. cross-frontal gradients of temperature up to 1°C per kilometer) and an offshore surface jet with speeds in excess of 2 m/s (Figs. 9 and 10).

Fig. 9. Surface current velocities in the clashing area (1st bin of SADCP)                               Fig. 10.  Current velocity field in the sampling area at 100 m and 240 m (LADCP interpolated data) 
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Introduction
The Brazil-Malvinas Confluence
(BMC) is the area where the Brazil
and Malvina Currents meet,
respectively carrying waters of
subtropical and subantarctic origin
(Fig. 1). BMC plays a very important
role in the meridional transfer of mass,
heat and salt, hence controlling the
intensity of the returning limb of the
Atlantic Meridional Overturning
Circulation (AMOC).

TIC-MOC oceanographic cruise
In situ observations of the BMC region were performed in March 2015 from
the R/V Hespérides in the frame of the Spanish project Tipping Corners in
the AMOC (CTM2011-28867). To sample the dynamical characteristic we
used 8 surface drifters equipped with SBE-37, as well as 7 PROVOR and 2
APEX (recovered at the end of the cruise) profiling floats (Fig. 2).

Fig. 2. Preparation and launching the drifters and profiling floats.

The current velocities were measured underway with the ShipADCP Ocean
Surveyor. The vertical profiles of current velocity during the CTD casts were
obtained with a LoweredADCP, installed on the carousel water sampler.
Water column temperature, salinity (conductivity), dissolved oxygen,
fluorescence, turbidity and transmitancy were measured in 66 hydrographic
stations with a CTD SBE911plus (Fig. 3) .

Fig. 3.(Left) Carousel water sampler with Niskin bottles, CTD and LADCP; (right) sample of a 
current velocity profile from the LADCP. Data processed with software IFM-GEOMAR 

LADCP/LDEO, ver. 10.3.

The sampling area was chosen based on real time data from altimetry
(AVISO) and sea surface temperature (MODIS) images (Fig. 4).

Fig. 4. (Left) Dynamic topography with surface geostrophic currents; (right) sea surface
temperature with the location of CTD casts (black dots) and drifter trajectories superimposed.

Fig. 1. BMC with a schematic of the 
surface circulation pattern (Combes 
and Matano, J. Geophys. Res., 119, 

731-756, 2014). 


