The Warm Deep?Ucean Conveyor During Cretaceous Period
Driven by Surface Salinity Contrasts
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The warm deep ocenn durimg the Cretaceous (65-130 hia ago) has tra-
ditionally been explrined by incressed pokward oceanic heat transpert.
However, incressed heat transport 1= difficult to explain in iteelf It 1=
wnlhkely that a hest tramsport far stronger than today exwsbed with
reduced oceanic thermal contrasts, causing & weak meridional over-
turning in the ocean. The presence of a warm, ice—free ocean during
the Mesozolc—Cenozoie time period thus presents the most challenging
problem in explaming of how & warm polar climate with very small
meridinal and vertical thermal gradients in the world ocean could be
maintained by ocean circulatin. Usually, atmozpheric feedbacks in
conjunction with incressed atmospheric concentratimnz of greemhouse
giEes are employed to explain the warm equable Cretaceous—Focene
clmate. The sssumption of equatonally symmetric high—latitude sea
surface temperatures 1= often used in abmospheric modeling end im-
plicitly in daba imberpretation. However, no feasible phy=ical mechs-
ni=m — zea—wabter den=sity depend= on both temperature and =alimity
— could mamtain warm =ubpolar surface ocean= in both hemispheres.
Cur =tudy exploite new interpretation= of the geclogie record a= well
az resultz of pakoclimate modeling, which indicates that the south-
ern subpolar ocesn was warmer than the northern oceans. We zhow

that, assuming sm asymmetry in sea surface thermohalme conditions
between the Morthern end Southern Hemispheres, a warm desp ocesm
could coeast with a relatively cool subpolar (high-latitude) sea sur-

face in one hemisphere and a warmer subpolar =ea surface in sanother

hemizphere. The presence of a relatively cool high-lattude zea surface
in &t least one hem®Ephere & sufficient to drive the strong meridiomal

overturning and corresponding poleward heat transport that kept the
aby=zal ocean warm during the Cretacecns and other warm-—climate
perods m geologic history
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