Climate throughout geologic time has been
controlled primarily by the balance between
abrupt warming caused by voluminous effusive
eruptions of basaltic magma over months to
hundreds of thousands of years and abrupt
cooling caused by major explosive eruptions of
evolved magmas over hours to days

Peter L. Ward, US Geological Survey, retired
peward@wyoming.com
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THE RECENT ERUPTION OF KATMAI VOLCANO
IN ALASKA

An Account of One of the Most Tremendous Volcanic
Explosions Known in History

Mr. Martin is the geologist of the U. S. Geological Survey who directed the
National Geographic Society Alaska volcano researches in 1972
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Antarctic Peninsula

Antarctic Ozone Hole
NASA September 24, 2006
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Peter S. Giles, 2012

Low-latitude Ordovician to Triassic
brachiopod habitat temperatures
(BHTs) determined from
6180[brachiopod calcite]: A cold hard
look at ice-house tropical oceans

Palaeogeography, Palaeoclimatology,
Palaeoecology, v. 317-318, p. 134-152.
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Eocene Green River Formation in Wyoming

Ronald C. Surdam, 2013, Geological Observations
Supporting Dynamic Climatic Changes, In
Geological CO, Storage Characterization, Springer

-

-
A

' '%1-_

ﬂ

Mud Lake_
Florida
oil shale

oil shale
frona
dolostone

- 8 Lake Magadi,
Il Kenya, Trona

— WA




2000 BC

WARM

1000 BC

HEBREW
EXODUS
FROM
EGYPT

ROMA
EMPIRE

1000
VIKINGS TO
GREENLAND

/)

MEDIEVAL
WARM
PERIOD

ERA OF
GREAT
MIGRATION

COOL

Harris and Mann, 2014

GREECIAN
EMPIRE

LITTLE
ICE AGE

JAMESTOWN
FOUNDED




Ozone depletion caused by
volcanic eruptions and CFC gases

provides a clear and sufficient
explanation for warming over the
past 100 years and for warming
throughout all of geologic time.

What role did greenhouse gases play?
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