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15 Palec-Observations ofi SSii gradients.

The green line is the difference between ODP 896 (in the Eastern Equatorial Pacific) and
ODP1012 (in the Californian Coastal Margin). It is a measure of the Tropical meridional SST
gradient on the Eastern side of the basin, and reaches present-day values by the end of the
Pliocene - from Brierley et al. (2008).
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2: Meridional' Varations in. Sea
Surface  lemperature.  The
markers Indicate paleo-
observations. The solid, black line
IS the present-day observations at
180°. The dashed, black line is
the Pliocene SST reconstruction
from the PRISM dataset at 180°.
The solid, gray line shows the
SST profile used for the Early
Pliocene. The dashed, gray line is
our hypothetical fit to the present-
day observations.
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EXTRA-TROPICAL IMPACTS
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3 Impact ofithe Plieccene Increase in Meridional ' SSii Gradient.on
Summer Temperatures. Change in climatological JJA surface temperature
between model runs based on the solid and dashed lines in 2.

Az Impact ofithe Pliocene Increase in Vieridional SSiF Gradient:on Winter
Snow Cover. Change in climatological DJF snow-cover (which is prescribed to
never exceed 1m) between model runs based on the solid and dashed lines in
2.
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5 DIviding the changes shoewn in: s inte lrepicall and High' Latitudes compoenents. The
two thin black lines show the latitudes over which the transition between the two profiles in 2
occurs. The surface temperature changes over the ocean are strongly constrained by the
prescribed SSTs, but not those changes over land. Some elements of the patterns may be
attributable to natural variations between the model simulations.

CONCLUSIONS

* The Early Pliocene Is characterized by a vast meridional
expansion of the tropical warm pool.

« Gradual increases in meridional SST gradient and contraction
of the warm pool occurred between 4 and 2 Ma.

*The increase in meridional SST gradient appears to be a
necessary condition for the inception of ice sheets in the
Northern Hemisphere.

Changes in zonal gradients are also important (Barreiro et al,
2006), although to a lesser extent.

* Tropical temperature changes, especially the contraction of
the warm pool are a critical component of this effect.
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