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We live in an “Icehouse” world. Both the North and South poles are covered by snow and ice.
During the last 540 million years, there have been 4 other time intervals characterized by
extensive polar ice caps: (iatest Ordovician (445 Ma), latest Devonian (360 Ma), the
Permo-Carboniferous (350 - 280 Ma), and the late Cenozoic (35 - 0 Ma)). The combined duration
of these frigid intervals is approximately 130 million years, or ~25% of Phanerozoic histor

‘The moder icehouse world is probably the most severe of all icehouse worlds because itis the
only time in Earth history when the North and South poles were concurrently glaciated. Using

published stratigraphic descriptions (e.g., Montanez & Poulsen, 2013; Fielder, Montanez, & Isbell,

2008; Hambrey & Harland, 1981) and a compilation of lithologic indicators of glacial conditions
(iilites, dropstones, & glendonites; Boucot et al. 2013), | have mapped the areal extent of
Phanerozoic ice, sea ice, and snow for the time periods when icehouse conditions prevailed
Figure 1 plots the estimated area of snow and ice during Phanerozoic. The volume of
Phanerozoic ice is assumed o be roughly proportional to these areas. Since the water removed
from the ocean to form continental ice is preferentially enriched in 160, it is possible to calculate
the resulting 9180/ 3160 composition of the remaining oceanic reservoir. These calculations
may be useful when estimating paleotemperatures using the 3180/ 4160 record preserved in
fossils.
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“Map it, and it will all come out right.”
- Charles Lapworth (1842 - 1920)
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35 Ma - 0 Ma (L) Other periods of modest cooling occurred during the Late Devonian (~360 Ma)

and the earliest Cretaceous (~130 Ma). Not shown on Figure 2, is the most severe Icehouse of all tir
“Snowball Earth’ At that i was covered by snow and ice.

. Tiopical Temperature (black) ‘

Phanerozoic Temperature

Figure 2.
What Makes an Icehouse World?
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in the atmosphere and the reflectivity (albedo) of the surface of the Earth. The more complex ansy
is shown by the diagram in Figure 3.
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7. Gulf Stream-type circulation and the temperature sratfication of the oc




