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Wallace Broecker

Newberry Professor of Earth and Environmental Sciences at Columbia University

2008 Balzan Prize for the Science of Climate Change
For his extraordinary contributions to the understanding of climate change through 
his discoveries concerning the role of the oceans and their interactions with the at-
mosphere, as well as the role of glacial changes and the records contained in ice cores 
and ocean sediments. His contributions have been significant in understanding both 
gradual and abrupt climate change.

Institution Administering Research Funds: 
Comer Science and Education Foundation (90% of total prize amount)

Adviser for the Balzan General Prize Committee: Enric Banda

Past Patterns of Precipitation and Earth Temperature

The general aim of Wallace Broecker’s Balzan Research Project is to determine whether  
the paleoclimate record can support the prediction according to which, as the planet is 
warmed by fossil fuel CO2, precipitation will be more strongly focused on the Equa-
tor. Lacking an adequate warm analogue, a cold one – namely, the situation during 
the last glacial period – has been already used with encouraging results (i.e. less focus-
ing of rainfall on the tropics during colder times). However, possible flaws in the cold  
analogue have yet to be evaluated. Research activities focus on data from different 
sources, including deep sea sediments and closed-lake basin size, cave deposits and 
ice core records. Wallace Broecker is supporting three postdoctoral fellows:

- Jimin Yu. As part of his Ph.D. research the University of Cambridge, he demon-
strated that the boron to calcium ratio in the CaCO3 shells of bottom dwelling open 
ocean foraminifera are tightly correlated with the extent of carbonate ion undersat-
uration. At Lamont-Doherty Earth Observatory at Columbia University, he is using 
this method to reconstruct the evolution of deep ocean carbonate ion concentration 
from the glacial maximum (~25 kyrs ago) to the present. His goal is to evaluate the 
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role of deep ocean chemistry in the rise of atmospheric CO2 content at the close of 
the last glacial period.

- Xianfeng Wang. As part of his Ph.D. research at the University of Minnesota, he 
created an 18O record for stalagmites in Brazil and showed that millennial dura-
tion fluctuations in monsoon rainfall were exactly antiphased with those in China. 
At Lamont-Doherty Earth Observatory, he is continuing this research but is also di-
versifying his efforts by measuring the concentrations of 234U, 230Th, 231Pa and 
10Be in sediments from the abyssal ocean. In so doing, he is following up on re-
search done by Richard Ku in the 1970s with modern instrumentation.

- Irene Schimmelpfennig. She completed her Ph.D. in France on the production rate 
of 36Cl in separated minerals. On 6th April 2010, she joined Joerg Schaefer’s group 
at Lamont-Doherty Earth Observatory to pursue the use of 36Cl and 10Be in what 
is termed “cosmic-ray exposure dating”.

Researchers: 
Supervisor Professor R. Lawrence Edwards

Researchers Irene Schimmelpfennig
  Xianfeng Wang
  Jimin Yu
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- Schimmelpfennig, I., Schaefer, J., Akçar, N., Ivy-Ochs, S., Finkel, R. and Schlüchter, 

C. (forthcoming), Glacier culminations in the Western Alps during the earliest and 
late Holocene link to the Greenland temperature record. Geology.

- Schimmelpfennig, I., Schaefer, J., Goehring, B., Lifton, N., Putnam, A. and Barrell, 
D.J.A. (forthcoming), Calibration of the in situ cosmogenic 14C spallogenic produc-
tion rate in New Zealand’s Southern Alps. Journal of Quaternary Science.

- Cheng, H., Sinha, A., Wang, X., Cruz, F.W., and Edwards, R.L., 2012. The glob-
al paleomonsoon as seen through speleothem records from Asia and the Americas. 
Climate Dynamics (in revision).

- Osete, M., Martin-Chivelet, J., Rossi, C., Edwards, R.L., Egli, R., Munoz-Garcia, 
M.B., Wang, X., Pavon-Carrasco, F.J., and Heller, F., 2012. The Blake geomagnetic 
event recorded in an absolute-dated speleothem. Earth and Planetary Science Let-
ters (in revision).
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- Correa, D., Auler, A.S., Wang, X., Edwards, R.L., and Cheng, H., 2011. Geomor-
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109

- B. Hönisch, K. A. Allen, A. D. Russell, S. M. Eggins, J. Bijma, H. J. Spero, D. W. 
Lea, and J. Yu, Planktic foraminifers as recorders of seawater Ba/Ca. Marine Mi-
cropaleontology, doi:10.1016/j.marmicro.2011.01.003.

- Yu, J.M., Broecker, W.S., Elderfield, H., Jin, Z.D., McManus, J. and Zhang, F., Loss 
of carbon from the deep sea since the Last Glacial Maximum, Science, doi: 10.1126/
science.1193221.

- Yu, J.M., Foster, G.L., Elderfield, H., Broecker, W.S. and Clark, E., An evaluation 
of benthic foraminiferal B/Ca and δ11B for deep ocean carbonate ion and pH recon-
structions. Earth Planet. Sci. Lett., 293(1-2): 114-120. 

- Yu, J.M. and Broecker, W.S., Comment on “Deep-Sea Temperature and Ice Vol-
ume Changes Across the Pliocene-Pleistocene Climate Transitions”, Science, 328, 
1480c, doi:10.1126/science.1186544.

- Peck, V.L., Yu, J., Kender, S. and Riesselman, C.R., Shifting ocean carbonate  
chemistry during the Eocene-Oligocene climate transition: implications for deep 
ocean Mg/Ca-paleothermometry. Paleoceanogr.: doi:10.1029/2009PA001906.

- Jin, Z.D., Bickle, M., Chapman, H., Yu, J., An, Z.S., Wang, S.M. and Greaves, M., 
Ostracod Mg/Sr/Ca and 87Sr/86Sr geochemistry from Tibetan lake sediments: Im-
plications for early to mid-Pleistocene Indian monsoon and catchment weathering. 
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