
Fig 9:  The seasonal cycle in 
SST (color), rainfall 
(contours) and wind 

(arrows) 
Top: Along  950W near the 

Galapagos Islands where 
the equatorial thermocline 
is shallow, 

(b) Along 1400W in the 
central Pacific where the 

thermocline is deep. 
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1. Variations in !18O over the past 3.5 million years  million years, obtained from sea-floor cores (1). 
 

 
2. Top) (a) Global ice volume as measured in terms of the benthic oxygen isotope stack 
(1) and of  sea surface temperatures (Mg/Ca derived)  at (b) 0019’N 159021’E and (c) 
2015’N 90057’W (10).  The numbers at the top indicate the Marine Isotopic Stages with 
odd numbers and gray shading indicating periods of glaciation, even numbers and white 
columns indicating periods of deglaciation. 
(Bottom)  The same graphs  are here  divided into periods of glaciation in dark gray, and 
deglaciation in white. They are separated by thresholds where the oceanic and 
atmospheric circulations experience radical changes. Superimposed on these saw-tooth 
signals are warm episodes, indicated by light-gray shading, induced by precession. 
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Fig. 1(a) A composite record from caves in southern China of variations in d18O that provide 
a measure of rainfall in the area (2). The values of d18O  are offset by 8.5.  (b) Sea surface 
temperature record from the eastern equatorial Pacific (3). (c) Benthic oxygen isotope record, 
a measure of global ice volume (4). (d) Normalized insolation at 00N, on June 21 (red) and 
obliquity (black). In (a), (b), and (c) normalized insolation at 00N on June 21 is plotted for 
reference. Time series in (b) and (c) have been normalized. 
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Fig. 1(a) A composite record from caves in southern China of variations in d18O that provide 
a measure of rainfall in the area (2). The values of d18O  are offset by 8.5.  (b) Sea surface 
temperature record from the eastern equatorial Pacific (3). (c) Benthic oxygen isotope record, 
a measure of global ice volume (4). (d) Normalized insolation at 00N, on June 21 (red) and 
obliquity (black). In (a), (b), and (c) normalized insolation at 00N on June 21 is plotted for 
reference. Time series in (b) and (c) have been normalized. 
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