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How can we use new [statistical] techniques to improve paleoclimate reconstruction?
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Uncertainties in future  
methane budget

Spatial: thaw lakes,  
collapse, & 

wetland emissions

Temporal: abrupt 
emissions

Structural questions 
regarding changing  

background conditions

Uncertain interactions  
with hydrology



Statistical analyses of Contessa Road δ¹³C and CaCO3 
record to find relationship between envelope of 

obliquity, eccentricity, and hyperthermals  - proposed 
to be associated with methane release







Chappellaz and others favored tropical 
precipitation control on methane over ice 
age cycles as opposed to high-latitude 
driver.



Chappellaz and others favored tropical 
precipitation control on methane over ice 
age cycles as opposed to high-latitude 
driver.

They also found evidence for millennial-
scale variability including DO cycles… 
Heinrich events prior to the association with 
Heinrich events (e.g., Broecker et al. ’92)















What is modulation?

Orbital Forcing

Climate System
(Ocean+Ice?)

Paleoclimate
Record



Recipe: signal processing approach
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Summary









Ruddiman and Raymo proposed 
that methane should follow 

precession because  monsoons 
ought to follow precession 

(Kutzbach’s idea)


