
Goldschmidt2017 Abstract 
 

Reconstructing the geochemical cycle 
of Fe in Lake Towuti (Indonesia) 
L. ORDÓÑEZ1*, D. ARIZTEGUI1, M. CHIARADIA1, S. 

CROWE2, M. A. MORLOCK3, K. BAUER2, R. SIMISTER2, 
H. VOGEL3, M. MELLES4, J. M. RUSSELL5, S. 
BIJAKSANA6 & THE TDP SCIENTIFIC TEAM 

1 Dept. of Earth Sciences, University of Geneva, 1205 
Geneva, Switzerland (*luis.ordonez@unige.ch) 

2 University of British Columbia, Department of Earth, Ocean 
& Atmospheric Sciences, Vancouver, BC, Canada 

3 Inst. of Geological Sciences & Oeschger Centre for Climate 
Change Research, University of Bern, Switzerland 

4 Institute of Mineralogy and Geology, University of 
Cologne, 50674 Köln, Germany 

5 Department of Geological Sciences, Brown University, 
Providence, RI 02912 

6 Faculty of Mining and Petroleum Engineering, Institut 
Teknologi Bandung, Bandung 40132, Indonesia 

 
Iron speciation and isotope ratios provide information on 

the redox state of water bodies and sediments through time. 
They can therefore aid in identifying and characterizing the 
magnitude of past climate-induced changes in limnological 
processes.  
One of the main goals of the Towuti Drilling Project (TDP) is 
the reconstruction of environmental and climate dynamics of 
the western equatorial Pacific region. Redox processes in 
Lake Towuti (Indonesia) are primarily controlled by climate-
induced changes in water column mixing. Today, Lake 
Towuti is anomalously rich in iron, ultra-oligotrophic, S-
depleted, and has anoxic bottom waters. However, previous 
studies focusing on the last 60kyr reveal water column mixing 
during dry periods, leading to the deposition of higher 
amounts of Fe(III)-phases and further diagenetic formation of 
siderite. Iron speciation and isotopes are thus ideally suited 
for the reconstruction of past limnological conditions  in Lake 
Towuti and by inference, climate in the equatorial Pacific. 
 

We analysed elemental, mineralogical and isotopic 
proxies in a 100m Quaternary sequence to track dynamics in 
paleoredox conditions of the water column. The speciation of 
sequentially extracted-Fe along with δ56Fe analyses of 
siderite, Fe-phosphates, Fe-oxides, and Fe-oxyhydroxides 
were tested and compared to conservative trace elements and 
Rock-Eval data. Disentangling the various processes 
mobilizing iron (i.e. dissimilatory reduction, diagenesis, 
precipitation and dissolution of Fe-oxides) will be critical to 
define how Fe-fractionation relates to the dominant redox 
reactions taking place in this particular environment. 


