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Heat is what a body of matter must
absorb to get warmer and emit to get cooler.
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Heat, Radiation, has two physical properties

What we perceive as heat is observed
to be a continuum of frequencies
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Planck’s law, 1900

Definition of 
temperature



Radiation from a Black Body

1. The higher the frequencies
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2. The broader the continuum
3. The higher the amplitude

at every frequency

The hotter the body



IPCC, 2013

Greenhouse-warming theory
is based on radiative forcing
in Watts per square meter

Greenhouse-warming theory 
thinks of heat as an amount

of some generic thing

That radiation from Sun is 
exactly the same as 

radiation from Earth except 
there is a lot more of it



The Physical Properties of Heat are a Function of Temperature
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The Planck-Einstein Relation

E = h ν
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Energy of ultraviolet radiation reaching Earth when ozone is depleted
is at least 48 times “hotter” than energy absorbed by greenhouse gases

times
more

energy

48

Energy absorbed by greenhouse gases

E=hν



Planck’s law (1900)

Less
than
16%Frequencies absorbed 

by carbon dioxide

Selected 
frequencies

LEDBroad
continuum of 
frequencies

A light bulb emits 
a broad range of 

frequencies (heat) 
just to produce a 
narrow range of 

visible light

LEDs emit a narrow 
range of visible 

frequencies without 
emitting heat

Greenhouse gases simply do not absorb a broad 
enough range of frequencies, that we perceive as 
heat, to be a significant cause of global warming.

Greenhouse-warming theory
appears to be mistaken.

Electromagnetic radiation is a broad continuum of frequencies



Frequency of oscillation of what?
Frequency of oscillation 
of all the bonds holding 

matter together Trillions of cycles 
per second



So how does heat travel 
through matter and 

through air and space?



Waves Particles
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Wave particle
duality
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Heat  IS frequencies

waves

particles

Heat  IS

Heat  IS a broad continuum
of frequencies



Eye Brain

Cones

Resolve
10 million

colors

KEMC 91.7 MHz

Tuning forks

Cochlea

The amplitude of oscillation at each 
frequency of oscillation travels by resonance

Sympathetic
oscillations



So what causes global warming 
and

what causes global cooling?



Zielinski
et al.
1996

Mayewski et al., 1995

Greenland Ice Sheet Project 2

White
Et al.
1997

The enigma: Volcanism ended the last ice age

12,000
to

9500

Bølling
warming



Zielinski
et al.
1996

White
Et al.
1997

Basaltic volcanism ended the last ice age

12,000
to

9500

12 of 13 best 
dated tuyas
were active 

during this time

Bølling
warming

Licciardi et al., 2007

Cosmogenic 3He
exposure ages



Occur in rift zones
Chlorine and bromine deplete ozone, warming 
Earth GLOBALLY many degrees within years

Aerially 
extensive 

flood-basaltic 
eruptions

Amount of global warming is determined 
by the duration and aerial extent

Bárðarbunga 2014

versus

Aerosol 
forming 
explosive 
eruptions

Occur above subduction zones
Form aerosols cooling Earth

GLOBALLY ~0.5oC for ~3 years

Amount of global cooling is determined 
by the number of eruptions per century

Krakatoa 1883

Gleckler et al., 2006

Gregory et al., 2006

Pinatubo 1991



1998

1995
1993

Molina & 
Rowland

1974

Antarctic
ozone hole
discovered

1985

Montreal
Protocol

took effect
January, 1989

Global
warming

hiatus

Increasing CFCs caused increasing warming from 1970 to 1998 
The Montreal protocol stopped the increases

BUT ozone remained depleted

Human-caused global warming



The effects of ozone depletion and of aerosols



Changes in temperature trends



Ocean temperature

Ocean crust
production

Onset Antarctic
glaciation

Izu-Bonin-Mariana, Aleutians, 
southern Rocky Mountains,

Sierra Madre Occidental

Himalayan
mountain
building
23-16 Ma

Mid-miocene
climate

optimum

Cogné &
Humler

2006

Major cooling when there is major subduction

Veizer
et al.
1999

Ward
2009

Major 
Pacific 
Plate 

subduction



18Stack of 57 globally distributed deep sea δ  O records18

125 100 75 50 25
Thousand years before presentLisiecki et al. 2005



Erratic sequences of rapid warming followed by slower cooling
Dansgaard-Oeschger events observed in Greenland ice 

Footprints
Sudden warming

Slow cooling
Erratic sequences



Holocene temperatures and volcanism



Lake Magadi, 
Kenya, Trona

Mud Lake 
Florida

Oil shale

Eocene Green River Formation in Wyoming

Surdam, 2013

oil shale
trona

dolostone

53 to 48 million years ago



Peter S. Giles, 2012

Paleozoic
brachiopod

habitat
temperatures



Deccan
Basalts

Siberian
Basalts

Siberian
Basalts

Central
Atlantic

Magmatic
Province

Deccan
Basalts

7,000,000 km2 11,000,000 km2 500,000 km2

96% marine
70% terrestrial

vertebrates

Examples of flood basalts and large igneous provinces



Extrusion of basaltic magma 
reached a peak 56 million years 

ago during the rifting of the
Greenland-Norwegian Sea

Storey et al. 2007 Courtillot and Renne 2003
Ages of effusive flood basalts
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Typically end 
geologic eras,
periods, and

epochs

Associated with end of time unitsPaleocene-Eocene 
Thermal Maximum



Siberian basaltsDeccan basalts

Ages of LIPs from Ernst 2014

PETM

CAMP

Ethiopia

Columbia

Madagascar

Kerguelen

Parana

Karoo

Mackenzie
Umkondo

Guibei

Kalkarindji

Kola-Dnieper

Geological Society of America Time Scale

Emeishan basalts

Uatuma

Snowball Earth

Katian?

Pleistocene

Jurassic ice age

Karoo

Hirnation

Only 104 ages 
since 540 Ma

17 largest out 
of >200 LIPS

The balance of effusive and explosive 
volcanism explains climate change in detail

Large Igneous Provinces punctuate the geologic time scale



Snowball 
earth

Little sub-aerial rifting



Siberian 
basalts



Conclusions
1. Greenhouse gases do not absorb enough heat to cause observed global warming. 

2. Heat and temperature result from a broad continuum of frequencies of oscillation.

3. Amplitude of oscillation at each frequency of oscillation travels by resonance.

5. Global warming is caused primarily by depletion of the ozone layer caused by
manufactured CFC gases and by basaltic volcanic eruptions.

4. Global cooling is caused primarily by large explosive eruptions forming aerosols in
the lower stratosphere, reflecting and scattering sunlight.
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We can burn fossil fuels without overheating Earth

But we must minimize air pollution

We need to help the ozone layer recover

We need to help people understand:
1. That greenhouse-warming theory is a

scientific mistake,

4. That science is still the most logical and
valuable way to inform good public policy 
in our increasingly technological world.

2. That science is self-correcting,
3. That science is never settled,

Implications


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	So what causes global warming and�what causes global cooling?
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

