15A.1: Throughout the Holocene, extensive
basaltic lava flows that formed primarily in sub-
aerial rift zones and covered hundreds of square
kilometers of land were contemporaneous with
short periods of major, rapid, global warming
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Basaltic volcanism warmed the world out of the last ice age
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The footprints of climate change: Erratic sequences of rapid
warming followed by slow, incremental cooling over millennia
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The footprints of climate change: Erratic sequences of rapid
warming followed by slow, incremental cooling over millennia
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The footprints of climate change: Erratic sequences of rapid
warming followed by slow, incremental cooling over millennia
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The footprints of climate change: Erratic sequences of rapid
warming followed by slow, incremental cooling over millennia
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Human-caused global warming

Solomon, 1999
Staehelin et al., 1998
HadCRUT-4
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Human-caused global warming

Solomon, 1999
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_.m<_mcomémﬁ 2 Increasing ocean heat content
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Ozone depleted by humans and by volcanic eruptions
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Ozone depleted by humans and by volcanic eruptions
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Ozone depleted by humans and by volcanic eruptions
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Major explosive volcanic Major effusive flows of basaltic
eruptlons cause net cooling lava that cause net warming
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Three of the largest flood basalts were contemporaneous
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i 7 OOO 0[0]0) km

L @ 2 2
91% of contiguous Us | _ 000,000 km | 500,000 km? |

Siberian Central

Basalts Atlantic
A Magmatic
Province

96% marine
70% terrestrial
vertebrates

N I 1

250 200 150 100
Millions of years ago

Percent extinctio

WO
O
O




Three of the largest flood basalts were contemporaneous
with three of the largest mass extinctions

The end of the :
Paleozoic /

'.f-i-\t j 7,000,000 km? |48
91% of contiguous US 11,000,000 km* 500,000 km?

Siberian Central

Basalts Atlantic
A Magmatic
Province

96% marine
70% terrestrial
vertebrates

N I 1

250 200 150 100
Millions of years ago

Percent extinctio

WO
O
O




Three of the largest flood basalts were contemporaneous
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Temperatures and volcanism throughout the Holocene
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arge Igneous Provinces punctuate the geologic time scale
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arge Igneous Provinces punctuate the geologic time scale
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Conclusions for this session on climate change: past, present, future

. Throughout geologic time, the footprints of climate change are highly erratic sequences
of rapid warming within years followed by slow, incremental cooling over millennia.

. Rapid warming is contemporaneous with effusive, basaltic lava flows covering tens to
millions of square kilometers observed to cause ozone depletion.

. Humans also caused warming from 1970 to 1998 by manufacturing CFC gases
observed to deplete the ozone layer.

. Slow, incremental cooling over millennia is contemporaneous with sequences of several
major explosive eruptions per century that form aerosols in the lower stratosphere,
reflecting and scattering sunlight.

. Observed climate change throughout Earth history is explained much more accurately
and in much greater detail by changes in explosive versus effusive volcanism rather than
changes in greenhouse-gas concentrations.

. MOST IMPORTANT: Substantial warming in the future is NOT anticipated unless there
are very rare, major basaltic lava flows.
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	15A.1:   Throughout  the  Holocene,  extensive basaltic lava flows that formed primarily in sub-aerial rift zones and covered hundreds of square kilometers of land were contemporaneous with short periods of major, rapid, global warming
	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
	Slide Number 14
	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
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51

