UC San Diego
Scripps Institution of Oceanography Technical Report

Title
Lessons From The Ice Ages For Our Climate Future In A Warming World

Permalink
https://escholarship.org/uc/item/4ddém7ig

Author
Berger, Wolfgang H.

Publication Date
2003-09-23

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4dd6m7j8
https://escholarship.org
http://www.cdlib.org/

LESSONS FROM THE ICE AGES FOR
OUR CLIMATE FUTURE IN A
WARMI

W. H. BERGER







The most recent 50 years are unusually warm,
especially the last 2 decades. It is expected.

Temperature change in the last 1000 years '
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DXygen isotope stratlgraphy
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Ice age climate provides a series of experiments on
the response of the ocean to climate change.




we are here













Whenever we witnhess rapid climate change, we must turn to
albedo for positive feedback. Once snow goes, it goes fast.
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Regulation of atmospheric CO2 by exchange with the ocean
(The exchange is mediated by both physical and

biological processes)

Atmospheric CO2 reservoir 1/50 of ocean reservoir

warm water lid warm water lid

STORAGE OF CO2 AS DISSOLVED HCO3







where the
food Is
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To predict what will happen to fish, we
must explore what happens to their food.
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THE FOOD
CHAIN




The food chain is short in upwelling regions.

It is long In the open ocean away from land.

A long food chain leaves little for the top predator.




As upwelling systems suffer, the short food chain habitats
disappear, and predators that depend on a highly
productive sea will greatly diminish.

The Atlantic cod is such a predator. Overfishing has
brought it to the brink of ecologic extinction.

A decrease in productivity will make recovery unlikely.







SIGNS OF PROBLEMS
ALREADY EXIST:

edecrease of production In
the California Current

eincrease In EI-Ninyo
abundance and intensity

*bleaching of coral reefs







A decrease in productivity upon
warming Is expected from the

geologic record of the ice ages, as
recorded on the sea floor.







Invariably, when checking the record of upwelling regions, in the
coastal domain or along the equator, the productivity is higher
during glacial periods than during interglacial ones.
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high albede
high albedo catabatic  winds
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Ice becomes instable when
seawater penetrates below the
Ice sheet. It happened many
times during the ice ages.









