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Abstract
The formation of Subantarctic Mode Waters (SAMW) and Antarctic Intermediate Waters (AAIW) in 
the  Southern  hemisphere  is  currently  the  single  most  important  pathway  for  the  uptake  of 
anthropogenic CO2 from the atmosphere and for transporting it into the ocean interior. Therefore, past 
changes in the formation and advection intensity of these water masses might have indeed affected the 
climate  system,  particularly  during  glacial-interglacial  transitions.  We  propose  to  use  neodymium 
isotopic composition in thermocline dwelling foraminifera to estimate the advection of Southern Ocean 
intermediate waters into the tropical thermocline during the last three glacial-interglacial cycles.

Background and proposed work
The purpose of the proposed study is to unravel the variability of Southern Ocean intermediate water 
mass  transports  (SAMW/AAIW)  to  the  tropical  thermocline  with  a  particular  focus  on  glacial 
Terminations. The primary proxy to be used is the neodymium isotope ratio (143Nd/144Nd) in the shells 
of planktonic foraminifera  that will serve as a water mass tracer at ODP Site 1240 (0º 01.31’N, 86º 
27.76’W; 2,921mwd) in the Panama Basin. The measurement of Nd isotopes in foraminifera shells is a 
highly novel methodology, partially due to some analytical constrains (very low Nd concentrations in 
foraminiferal carbonates) [Vance et al., 1999; Vance et al., 2002]. The analytical facilities provided at 
LDEO together with the high abundance of planktonic foraminifera at Site 1240 give us an exceptional 
opportunity to overcome these issues and therefore obtain reliable results. Pena et al., (2008) and Pena 
& Cacho,  (2009)  concluded  that  the  eastern  equatorial  Pacific  region  has  experienced a  series  of 
recurrent,  orbitally  paced  events  of  salt-water  incursions  at  thermocline  depths  (i.e.,  EUC).  This 
corollary is  based  on the  δ18Osw reconstruction  of  thermocline  dwelling foraminifera  (N. dutertrei) 
[Figure 1]. The signals of these incursions are particularly well developed during glacial Terminations 

Figure 1: Down-core δ13C (green) and
δ18O

sw
 (blue) thermocline records for the last 

50 ky at Site 1240 (Pena et al., 2008). These 
two proxies are compared with the 
preliminary ε

Nd 
data (red) obtained in the 

same foraminifera species (N. dutertrei). 
This plot illustrates the occurrence of a 
significant change in the ε

Nd 
composition of 

the thermocline waters from the Last Glacial 
Maximum to the Holocene.
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