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Past IS Key to the Future
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ast glacial maximum, ~20, OOO years ago
— Seal level 120 meters Iower

. GIacnaI “melt- down“ ~10, OOO years ago
— MLd Holocene ngh Stand 4,000—5 000 years ago
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Cenozoic climate change (Fig. A)

» Before 65 Ma earth was ice-free
— Tropical vegetation at high latitudes

— Continents dispersing
> Pole-to-pole circulation impeded

 ~ 55 Ma general cooling began
— 50 Ma Australia separates from Antarctica
— Atmospheric CO, decline

« 38 Ma ice sheets on Antarctica
— 25 Ma Antarctic circumpolar current

« 2.4 Ma Arctic glacial cycles begin
— Small sheets, 41,000-yr periodicity

* 0.9 Ma “Mid-Pleistocene transition”
— Large sheets, 100,000-yr periodicity (Fig. B)
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Late Pleistocene (last fu

‘A

— Warmer then now
— Ocean ~ 6 m higher

— 3 fluctuations (5e-5a)
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« 80-60 ka: northern ice sheets (stage 4)

e 60-25 ka: slight warming (stage 3)

o 18 ka: Last Glacial Maximum (stage 2)

> 10 ka: Holocene, Fig. D (stage 1)

> Sudden, rapid retreat of ice
> lce gone from NA, Europe ny 6 ka

> Millennial-scale oscillations seen

Il cycle, Fig. C)
> 130 ka: Last interglacial (620 stage 5)
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Stable oxygen isotope record

More rapid turnover of lighter isotope in evaporation from ocean surface.
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DEEP-SEARECORDS TERRESTRIAL RECORD
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. The Cave Record
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s’ From stalagmités we can get

.1 x4 — Dates from Uranium/Thorium ratios
| — Climate from stable oxygen ratios
» Sea level i A

« Sea surfacetemperature

« ELNino and other cycles
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—Would reveal climate hlstory of the northern
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