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Compared to Earth's present climate, Early Eocene global temperatures were
warmer, the meridional surface temperature gradient was reduced, and deep ocean
water temperatures were 8° to 12° C warmer than the present-day. The change to
the warm conditions of the Early Eocene from the cooler climate of the Paleocene
was fairly abrupt. Increased atmospheric CO2 and a dramatic change in global
ocean circulation patterns have been cited as likely causes of these warmer condi
tions. An extensive suite of global ocean circulation simulations has been per
formed using boundary conditions appropriate for the Early Eocene (55 Ma).
Simulated warming at depth (2 -5 km water depth) occurs as a result of changing
only ocean basin configuration from that of the present-day to a reconstruction of
the Early Eocene. Additional warming at depth results from increased atmospheric
CO2 and altered poleward ocean heat flux specified in the atmospheric model sim
ulations used as surface forcing to the ocean model. These results suggest that
Early Eocene climate change relative to the present-day may have been the result
of circulation change due to plate tectonics as well as atmospheric changes due to
increased CO2.

The purpose of this presentation is to illustrate how globally distributed paleon
tological, sedimentological and geochemical data is used to evaluate the quality of
ocean general circulation model experiments. Mean annual and seasonal three
dimensional temperature fields from Eocene ocean model simulations will be com
pared with paleotemperature calculations from 0180 measurements for Early
Eocene cores from more than 35 Deep Sea Drilling Program and Ocean Drilling
Program sites. The publication of oxygen isotope analyses for single species fora
minifera samples allows the evaluation of model-predicted temperature fields for
mixed layer, sub-thermocline and bottom ocean layers. The potential for using the
model-predicted surface salinity field to calibrate the mixed-layer isotopic pale
otemperature calculation will be considered.
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