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- :Why gH z past clmate change?

A Establishes a baseline from WhICh we can
discuss modern climate change objectively

A Helps identify the causes of climate change

A Determines the sensitivity of an area to climate
change

~ A Allows us to identify analogs for modern
== climate change
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Y longterm climate:change
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A The traditional view is that our climate has

sl owly |l urched from | ce
world and back again over 10-100,000 years.

" A Research in the last 20 years noymhows that
climate can be highly volatile, changing in a
matter of decades or centuries.
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+ |The Wr Dryas, event

A A rapid reversal in temperature at the end of
the most significant global warming in recent
geological history 11,600 years ago and lasted
for 1300 years
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A This event had a dramatic effect on the climate
of Europe, plunging it back to Ice Age
conditions.
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g Younger Dryas event "4 the last glacial maximum
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yYounger Dryas In the Southern
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A Thought by many to be global in nature, like
the cooling associated with the last Ice Age

A If it is global, then rapid climate change can be
transmitted virtually instantaneously around
the world ’
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Younger Dryas event IN
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A Circumstantial evidence. No glacier evidence
for the YD in Australia.

AThe best evidence is th
moraine left by the glacier on the plains of the
west coast of New Zealand.
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A Radiocarbon dates from wood underneath till
nearby limited the age to <~13,000 years
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Testing evidence for the YD

1. EXxposure date the Waiho Loop moraine
usi ng O6cCcO0S Mo g Waedamdrectiyu c
date the moraine to independently determine
Its age.

2. Examine a high-resolution sea-surface
temperature record offshore. Look for a major
cooling event.



Cosmogeniauclides

A Extremely high-energyGal acti ¢ 0cC O ¢
bombard the Earth

A Cosmic rays initiate a variety of nuclear
reactions and create exotic elements

A e.g., 19Be, 26A|, 36Cl|

A Production rates are extremely low

A ~1-100 atoms per gram of rock per year, therefore
we need accelerator mass spectrometry



Basis of exposure dating

A Relies on the principle that the accumulation of
cosmogenic nuclides in a rock surface Is a
function of time

A Need a rock surface fres
created a t t 1 me

A Glaciers erode old rock
and expose fresh re= S
the surface -




Exposure dating summary

A Mean boulder age of 10,220 N 380 yr. Good
agreement between CI-36 and Be-10.

A Significantly younger than the end of the YD
event (11,600 yr)

A Formed by a landslide?
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A We collected core SO136- GCll 180 km
offshore the Waiho Loop inthe meteorological
source region for the glacier.

A Contains outwash.

A Dating using radiocarbon
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- J.Zroxylmeasure fD[,“tgmperature
A It is easier to quantify temperature in deep sea

cores than in terrestrial records of climate
change

A Alkenones (temperature sensitive
produced by marine algae)
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A Extracted from the sediment
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Younger Dryas in the SW
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A Exposure dating of the Waiho Loop indicates it
post-dates the YD

A A high quality SST record from nearby also
unequivocally shows no cooling during the YD

A Warmer about 11,000 years ago. Why?

A The abrupt climate change of the North
Atlantic is not global

A What does this mean for our climate?
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8 Hewsensitive isjour climate?
A The greatest global warming éxperienced In

our recent history was at the end of the last Ice
Age (15,000-11,000 years ago)

A CO, increased in the atmosphere by 50% to
280 ppm

A Parts of the planet warmed by as much as 20
°C
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A To study the amount of global warming we
conducted a regional survey of the Australian
region
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A Used 165 deep sea cores fvrkom tgiacmc and
Indian Oceans : T oh

A Determined the Ice Age level in each core by
dating (20,000 years ago)




Proxy for sea surface
temperature. = =~

A Reconstructed temperature from planktonic
foraminifera

A 45 different kinds of foraminifera, found in
narrow temperature ranges

A Assemblages accurately J&
reflect temperature (N1°Ci& <
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