
The saline AL waters were temporally stored in the upper subtropical South Atlan�c un�l they
were abruptly released in two stages into the North Atlan�c via surface and thermocline waters
at ca. 129 and 123 ka BP, respec�vely. Accoun�ng for age model uncertain�es, these two stages
are coeval with the resump�on of convec�on in the Labrador and Nordic seas during the Last
Interglacial. We propose a mechanism whereby both ac�ve AL and a favorable
ocean-atmosphere configura�on in the tropical Atlan�c were required to allow flux of AL waters
into the North Atlan�c, where they then contributed to enhancing the AMOC during the Last
Interglacial period. Our results provide a framework that connects AL strengthening to the AMOC
intensifica�ons that followed glacia�ons.
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Introduc�on

• Establishment of the Last Interglacial climate, which included a vigorous AMOC, occurred via
two steps, with resump�on of convec�on in the Labrador and Nordic seas during the early-
and mid-MIS 5e

• Salty waters flushed into the Atlan�c Ocean from the Indian Ocean during TII and early-MIS
5e can be detected in the western South Atlan�c, where they were stored from the end of
the penul�mate glacial

• Transmission of these dense saline waters into the North Atlan�c probably accounted for
dynamics of the AMOC during the Last Interglacial

• Our study presents a framework in which strengthening of the AL can be linked to
stabiliza�on of the overturning that followed the penul�mate glacia�on

Conclusions

Intensifica�on of the Agulhas Leakage (AL) during glacial termina�ons has long been proposed as
a necessary mechanism for rever�ng the Atlan�c Meridional Overturning Circula�on (AMOC) to
its interglacial mode. This exchange is a central component of the meridional circula�on
maintaining the salinity, strength, and stability of deep-water convec�on. Once in the South
Atlan�c, convec�on and air-sea interac�ons modify AL signal, with advec�on westwards
strengthening its posi�ve salt anomaly resul�ng in the South Atlan�c thermocline being sal�er in
areas influenced by the AL. However, lack of records showing the downstream evolu�on of AL
signal and substan�al temporal differences between AL intensifica�on and resump�on of
deep-water convec�on have cast doubt on the importance of this mechanism to the AMOC. Here,
we analyze a combina�on of new and previously published data rela�ng to Mg/Ca-derived
temperatures and ice volume-corrected seawater δ18O records (δ18OIVC-SW, as a proxy for rela�ve
changes in ocean salinity), which demonstrate propaga�on of AL signal via surface and
thermocline waters to the western South Atlan�c (Santos Basin) during Termina�on II and the
early Last Interglacial.

We inves�gated the core GL-1090 (24.92 °S, 42.51 °W, 2225 m water depth, 1914 cm long)
located in the western South Atlan�c, at Santos Basin, Brazil. Here, we analyze a combina�on of
new and previously published data rela�ng to Mg/Ca-derived temperatures and ice
volume-corrected seawater δ18O records (δ18OIVC-SW, as a proxy for rela�ve changes in ocean
salinity), which demonstrate propaga�on of AL signal via surface and thermocline waters to the
western South Atlan�c during Termina�on II and the early Last Interglacial.

Methods and Materials

Results and Discussion
The Role of Tropical Ocean-Atmosphere Coupling in Atlan�c Inter-Hemispheric 

Salt and Heat Exchange

The posi�on of the SEC bifurca�on is associated with seasonal movements of the Intertropical
Convergence Zone (ITCZ) (Rodrigues et al., 2007) and determines whether waters of the upper
South Atlan�c become part of the return flow of meridional overturning, or if they recirculate
within the South Atlan�c subtropical gyre by favoring either the North Brazilian Current or the
Brazilian Current, respec�vely (Marcello et al., 2018). We suggest that a southerly posi�on of
the ITCZ at the end of the penul�mate glacial period, which shi�ed the SEC bifurca�on to a
more northerly posi�on, func�oned as a “barrier” that enhanced flow of the BC and limited
cross-equatorial transmission of the salty AL waters that recirculated within the South Atlan�c
subtropical gyre.

Results and Discussion

Salinifica�on of the Upper Subtropical South Atlan�c Associated With 
Strengthening of the Agulhas Leakage

Fig. 1:Schema�c representa�on of mean circula�on
of the South Atlan�c subtropical gyre (based on
Stramma & England, 1999), the Agulhas Current
(AC), and the mean posi�on of the Intertropical
Convergence Zone (ITCZ). The most relevant surface
and thermocline currents for this study are shown
by thick red and blue lines, respec�vely. The yellow
dots show the posi�ons of core GL-1090 (this
study) and other cores discussed herein.

Fig. 6: Schema�c of posi�ons of the ITCZ, surface circula�on of the South Atlan�c, and rela�ve evolu�on of
sea surface salinity during Termina�on II (le� panel) and the early-Last Interglacial (right panel). The yellow
dots show the posi�ons of core GL-1090 (this study) and other cores discussed herein
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Fig 2 Santos Basin thermocline condi�ons, as
assessed from Globorotalia inflata shells in core

1090.

Fig. 3: Evolu�on of the surfaces and thermoclines
of eastern (Walvis Ridge) and western (Santos
Basin) South Atlan�c ice-volume-corrected
seawater δ18O(δ18OIVC-SW) values during the
Marine Isotope Stage (MIS) 6/5e transi�on.

Abrupt Bi-Phase Freshening of the Western South Atlan�c and the AMOC 
During the Last Interglacial

Fig. 4:
Condi�ons
associated
with
resump�on of
deep-water
convec�on in
the Labrador
Sea during
early-Marine
Isotope Stage
(MIS) 5e.

Fig. 5:
Thermocline
ice-volume-corre
cted seawater
δ18O(δ18OIVC-SW)
values from the
South Atlan�c
and resump�on
of the AMOC
during
mid-Marine
Isotope Stage
(MIS) 5e.
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