
South American Monsoon Variability During The Last 1000 Years Inferred  

From Northeastern Peruvian Speleothems 

 

J. Apaéstegui 1,2(japaestegui@gmail.com); F.W. Cruz 2,3 (cbill@usp.br); J.L. Guyot 6 (Jean-
Loup.Guyot@ird.fr);  A. Sifeddine1,2,5(abdel.sifeddine@ird.fr); J.P.Bernal 4 

(jpbernal@geologia.unam.mx); J. Ronchail 5 (Josyane.Ronchail@locean-ipsl.upmc.fr); M.C.A Catunda 4; 
Francis Sondag 5 (francis.sondag@ird.fr); Patrice Baby 5 (patrice.baby@ird.fr) 

 

 

1.Departamento de Geoquimica, Universidade Federal Fluminense, Niteroi-RJ, Brasil 
2.LMI PALEOTRACES (Univ. Federal Fluminense, IRD, Univ. Antof). Departamento de Geoquimica. UFF 
3.Instituto de Geociências, Universidade de São Paulo, Rua do Lago, 562, CEP 05508-080, São Paulo-SP, Brazil 
4.UNAM, Instituto de Geologia,Ciudad Universitaria, 04510 México DF, México (jpbernal@geologia.unam.mx)  
5.LOCEAN, UMR 7159 (CNRS- IRD-Univ.P. & M. Curie-MNHN). 
6. FranceLMTG (IRD-CNRS-UPS Toulouse), IRD CP 7091, Lago Sul, 71619-970 Brasilia (DF), Brazil 

 

 

A high-resolution trace element record from a stalagmite collected in northeastern Peru, produced 
using a ELA-ICPMS system, is used  to investigate climate precipitation variability on subdecadal to 
centennial time-scales. The observed short-term variations of Mg/Ca and Sr/Ca ratios are in general 
consistent with a stable oxygen isotope record from the same cave and suggest a robust link with changes 
in meteoric water recharge into aquifer above the cave. Therefore, the elemental ratios can be used as a 
proxy of monsoonal precipitation changes over near equatorial South America during the last 1000 years. 
The lower values of both Mg/Ca and Sr/Ca ratios suggest two apparent wetter periods than observed 
nowadays. The first one, is approximately synchronous with the Medieval Climate anomaly (MCA) in 
northern hemisphere and  reflects an enhancement of South American Monsoon System (SAMS) 
precipitation. The second one occurred at the time of Little Ice Age. A comparison with Cariaco Basin 
core records of regional precipitation and runoff supports that during the “Little Ice Age” (LIA) LIA, the 
inter-tropical convergence zone (ITCZ) occupied a more southerly position and that more humid 
conditions prevailed in northern part of Peru. In addition we suggest that LIA was an event wetter than 
MCA, confirming the domain influence of the tropical Atlantic variability in the SAMS through the past 
centuries. 
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