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Greenland Ice Sheet Program Drill Hole 2 (GISP2)
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Volcanic Sulfate per Century (GISP2)
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Temperature and Volcanic Sulfate per Century (GISP2)

WARM

Preboreal warming\ /

Bolling warming

o
]
il
©
—
D
Q.
=
(eb}
o

COOL
R Depth of the last ice age

3
2

»

N
&)
N
o

15
Thousands of years ago




— e — k. W

June 1991




Krakatoa 1883 Katami 1912 Tambora 1815
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THE RECENT ERUPTIO
IN ALASKA

An Account of One of the Most Tremendous Volcanic
Explosions Known in History
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December 1991 — February 1992 | | " Robock,



Bardarbunga volcano, Iceland, August 2014 — February 2015

Highest rate of basaltic eruption
since 1783 231 years

Bardarbunga is why
temperatures have
g been so hot in 2015
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Causes net global cooling Causes net global warming
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Temperature Proxy
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Dansgaard-Oeschger Sudden Warmings

Preboreal warming
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Annual Average Ozone, Arosa Switzerland
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Chlorine from CFCs
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Minimum monthly
temperatures rose
6.7°C from 1976 to 2000

Greatest warming
In 1800 years

Winter sea ice decreased
10% per decade

Southern oceans warmed
at twice the global rate

NASA September 2, 2006



ONI100) 1va01

Explosive
Volcano

GLOBAL
WARMING

Sulfur
Dioxide

@
-
e E
=2
(=) - -]




GLOBAL
WARMING

Effusive
_Volcano




“ EO TR e & S

e
-_-'-""-.
- ."
O\-.A
<. "i;
e 7 -‘, t_ ‘ - - A
F - . -~ . =
- - 1 5 -_ - Fie .
. ~ g -, . N e - - -
i ‘o e '-l *
- S d
- L 1 -
- .

wEproswe - Coollng- Effuswe 9 Warmlng

e

- Aerosol formatlon NO aerosol formation



Siberian Central

Basalts Atlantic
A Magmatic Deccan

Province Basalts

96% marine species
70% land vertebrate




Eocene Green River Formation in Wyoming

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

Ay S -

Mud Lake
Florida
Oil shale

u

oil shale
frona

Lake Magadi,
Kenya, Trona

B

T TR S TR
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Major Temperature Increase Since December 2014
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Average Annual Temperature as a Function of
Average Annual Ozone Each Year
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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?



For more information:

FOREWORD BY DAVID BENNETT LAING
i r of Geology, Retired, University of Maine
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Greenhouse Gases or

Ozone Deplet|on7

New book available online
Free pamphlet
WhyClimateChanges.com
SciencelsNeverSettled.com
#WhyClimateChanges

peward@Wyoming.com
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