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Climate Throughout Geologic Time Was
Cooled by Sequences of Explosive
Volcanic Eruptions Forming Aerosols That
Reflect and Scatter Ultraviolet Solar
Radiation and Warmed by Relatively

Continuous Extrusion of Basaltic Lava
that Depletes Ozone, Allowing More
Solar Ultraviolet Radiation to Reach Earth




Two Fundamentally Different Types of Volcanism
Effusive volcanoes

Bardarbunga, Iceland, 8/14 to 2/15 Pinatubo, Philippines, 6/91
Magma type: primitive basalt Magma type: evolved
Eruption height: generally <2 km Eruption height: up to 36 km
Duration: months to millennia Duration: hours to days
Aerosols: do notformin the Aerosols: formed in the

lower stratosphere lower stratosphere

: CAUSE GLOBAL WARMING CAUSE GLOBAL COOLING




Climate Throughout Geologic Time Appears
To Be a Balance Between

Duration and continuity Frequency of major

of major effusive explosive volcanism
volcanism causing causing cumulative
global warming global cooling
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Circles contain the number of contiguous layers
with sulfate, implying continuity of volcanism



NORMAL CONDITIONS 1  GLOBAL WARMING GLOBAL WARMING GLOBAL COOLING

{8y in polar stratospheric : . Explosive volcanoes also eject
keeps atmosphere warm Volcanoes release [ [k (il
m keel:ys ozonei:aver o clouds (PSCs) release chlorine depletingoT SILTHVOCS nto stratosphere

, epleting ozone | . forming aerosols that reflect & disperse
& sunlight keeps Earth warm cooling ozone ayer & warming Earth 0oling ozone layer & warming Earth sunlight causing netcooling of Earth
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Dansgaard-Oeschger Sudden Warming Events

Every 4000 years on average, recurrent effusive volcanism in
Iceland repeatedly warmed the world out of ice-age
conditions within years, but without continuing volcanism,
the ocean cooled the world more slowly back into ice-age
conditions. The ocean contains nearly all of the heat.
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How can such sudden onsets and such rapid cycling
be explained by greenhouse warming theory?



Similar Rapid Cycling in the Eocene
Green River Formation in Wyoming

Rapid cycling between hot, moist conditions, as in the
modern oil-shale-forming environments in Florida, to
very hot, dry conditions, as in modern trona forming
environment at Lake Magadi in Kenya, leads to banded
sediments, like those below from
the Green River Formation (Surdam, 2013)

o

Lake Magadi, Kenya
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Annual mean total column ozone (black line) peaks during years with major volcanic
eruptions and then drops precipitously by more than twice as much during the
following year, causing a cooling in the lower stratosphere (purple line) and warming
of Earth. The green line shows annual mean tropospheric chlorine (y-axis inverted).
The dashed red line shows increase in ocean heat content (y-axis inverted).



Pre-Eruption Ozone Ozone Depletion

30JSlgmundsson et al. 2010 8: ,5 les _ and Weather
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Ozone increased 70% above Iceland between daily ozone deviations and
just as deformation and earthquake surface high and low pressure regions.
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For More information

New book available online or in
the exhibit hall at Booth 1138

FOREWORD BY DAVID BENNETT LAING
A CCHe nt D facc f anlaov Ret » wiver<ty of Maine

Free pamphlet available at Booth
WHAT 1138 in the exhibit hall

REALLY
CALISES SciencelsNeverSettled.com

| \X/AS\[\_A?I\BIé% WhyClimateChanges.com

Greenhouse Gases or

Ozone Depletion? OzoneDepletionTheory.info

S SR #YClimateChanges
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PETER LANGDON WARD, PHD

peward@Wyoming.com
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