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50 years of adventures and
research in Antarctica

The ice poles, north and
south, are the records and
sentinels of the environment
and climate of our planet.

Claude Lorius

slide 1

- 50 years of adventures and research in Antarctica

slide 2



m The White Planet: from pole to pole

[
Ice: Climate and Environment

Ice pack and Ice sheets

slide 3
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Ice core
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The Norsel
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: Overwintering at Charcot station

- 3 men under the ice '
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: Overwintering at Charcot station

slide 9

“ 1959 : Victoria Land Traverse

A 2500 km exploration

slide 10




E 1959 : Victoria Land Traverse

Mount Lorius

Crevasses

m‘ 1957-59 : Records from decades to centuries
(el ¢

Snow pits of several meters deep
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Hand drillings: towards the millennium

10 to 20 meter deep drillings
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The "isotopic thermometer"

=10 = -
Deuterium
|}
200 =
-300 - O measarerment points
v Dumont O Lind e
and Dome C
Temperature °C
_“'“] = I L L ]
-5 -40 -30 20
D CREs
slide 14



At the core of polar ice: depths and ages

Elevation

—— Age of ice
—=—|ce flow

Years | Dome Concordia

10 000

100 000

400 000
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b3 | Deep ice drillings
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: Ice drilling at Dome C
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Ice age: 20 000 years old
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m 1974 : Leading site survey at Dome C

Summer : -35° C

American, Russian and French

slide 19

: Leading site survey at Dome C

slide 20
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1977: 900 m deep ice drilling at Dome C

Deuterium content Temperature °C
F-ss
Holocene
= -6
I 1
40 30 20 10 0

T° C from today to -40 000 years
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E Vostok: the 1980°s and 1990’s




cold pole of the Earth

Vostok : -89 ° C

slide 23

1984: Vostok, 150 000-year-old records

= CEapm
T° C and greenhouse gases i e
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| 1998: Vostok, 420 000-year-old records

| ars

: ...................................................... ?Hr znm#

§

H

¥ LJ
v il -] il « el -]

Thousand years
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Dome C, Vostok, Fuji: climate variability
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Dome C, Epica: 800 000-year-old records
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From 1974 to 2004: Dome C

Dome C, 1974 : 40 OOO-year-dId_rfc'BIrﬁ EPICA, 2004 : 800 000-year-old records
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Climatic warming and ice pack

A new navigation route between the Atlantic and
the Pacific oceans? Who-6wns the North pole?

I g, i

North pole

slide 30
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ﬁ Climatic warming and Inuit populations

Hunting on the ice pack

slide 31

H Climatic warming and polar bears

. —

Polar bears

slide 32
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Adelie Land: Emperor migration

slide 33

Temperature: past and future

paleo data measures  future
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Climatic warming and sea level
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Sea level increase (cm)
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Antarctica: glaciers and mass balance

slide 36
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Ice and Climate, a close link

» Records: history of climate and atmosphere
» Testimony: extension or reduction / cold or hot

> Key elements: Temperature range / surfaces

Covering over tens of millions square kilometers, the white
planet is both a testimony and a key element of climate change.
The ice cores are a unique memory of climate and atmosphere.

slide 37

-‘ 50 years of adventures and research in Antarctica
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» Mankind and Anthropocene

19



Q ‘North pole-South pole: only one planet
|

The magnetic field protects us from solar particles

Aurora polaris

slide 39

Q | North pole-South pole: only one atmosphere

Arctic stern

slide 40
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. ‘ Hemisphere pollution: Greenland

200 Greenland

mg/T

slide 41

. ‘Hemisphere pollution: Greenland

Greenland

1800 1900 2000
Years

slide 42
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Global pollution: radioactivity

In Antarctica,
fallout from nuclear explosions launched in the North.

Nuclear test

slide 43

In Antzljrctica,
CFC’s from North

Global pollution: "the ozone hole"

2005 "ozone hole" : 27 millions km2
slide 44
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. North pole-South pole: only one ocean

slide 45

. ‘Global pollution: sea as a dust-bin

slide 46
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- 50 years of adventures and research in Antarctica

slide 47

- Global warming challenges

T = H,_.- H'f j Ih

»Wars and confllcts sea |eve po atr n m mlgratlon

those who already have the

slide 48
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W Climatic warming: what can be done ?

City lights of the world

slide 49

W‘ Climate and Environment: reactions

Le Monde, 4 Novembre 2006 . . 7_ "f\“; . TR o
b | N il Our home is burning
L

R

The response of politicians, policy makers and citizens...

slide 50
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ﬂ Environment: Mankind facing the challenge

> Other issues: health, AIDS, famine...
» Technology / consumption...

)

»People motivation: wealth, power, comfort...
» Policy makers / elections...
» Emergency / awareness...

slide 51

ﬂ Anthropocene: our tracks in the ice

"Anthropocene began in
the latter part of the
18th century, when
analyses of air trapped
in polar ice show
-~ Increasing

Ice sampling , - concentrations of
carbon dioxide and
methane in the world."”

- PJCrutzen
~ Nobel Prize 1995

slide 52
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ﬂ| CO,: the birth of Anthropocene
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g Environment and International Governance

> Solidarity / national interests: developed Vs emerging countries
» Right for environment and conflicts of interest and cultures

Antarctic Treaty
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Let us be in Peace with Nature

slide 56
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