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Question.

What happens to a planet when large ice
sheets form or decay?

or.

How does the earth and the ocean respond to
this?



If we can observe this response, what can
we learn about the planet and the ice?

Can we answer:

* How thick was the ice?

» Was there any ice at all in some
locations in the past?

 \Were some Ice sheets greater in the past
than today?



If we can observe this response what can
we learn about the planet and the ice?

Can we answer?
What is the Earth’s rheology?
What are Its elastic and viscous
properties?



Answer to Earth questions lead to
constraints on:

 physical properties of the planet
* mantle convection (driving forces for
plate tectonics).

 thermal history of the planet (on rates of
heat transport out of the interior of the
planet).
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If ice melts, central load is
decreased with time but meltwater also loads
the membrane.
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Summary: When ice sheets melt we can expect:

1. Change in position of sea surface that varies
with time and with location.
2. Deformation of the earth under the changing

Ice and water load (earth material iIs viscous under
certain conditions).

3. Observations of these changes link to size and
locations of ice mass and to viscosity of earth.
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Observations.

What we see In evidence that sea levels have
been both higher and lower than present sea
level.

Ancient shorelines above present sea level

(e.g. Sweden)

Coral reefs above present sea level

(e.g. Papua New Guinea, Barbados)

Foundations of ancient temples now In water

(e.g. Kenchria, Greece)

Roman-period fish tanks below sea level

(e.g. coast of Italy)

Marine sediments in lakes that are

now freshwater (e.g.Antarctic coast)
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