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The reconstruction of the pattern and tempo
of Quaternary climatic changes is essential to
understand the present-day climate and foresee its future

developments.

The Earth’s paleoclimatic history is preserved in natural materials
accumulating progressively over time and responding to environmental
and climatic conditions.
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|lce”cores from the low-acscumulation sites of East Antarctica offer a
2 unique arcpive for long-term climatic anpl atmospherichistory

Longest ice core climatic sequences available today:
? 7 Dom?e Fuji ice core?( Watanabe et%l., 2003)
330,000 years
O\
\. Vostok ice core (Petit et al., 1999)
? ? 420,000 years 7 ?

N
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The recent extension of the EPICA-Dome C ice core to
3%00 m depth (Fepruary 2003) all§wed to obtain gpg .
longest climatic sequence from polar ice cores (ca. :
800,000 years B.P.)
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Electrical conductivity measurements







A preliminar dating allows to

estimate an age of 730-750

kyr B.P. at ca. 3138 m depth
(7 Climatic Cycles)

New EPICA Dust Record

Global ice volume
(Bassinot et al., 1994)

Chinese Loess deposit
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The human influence
of carbon cycle
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Minerals entrapped in Vostok ice core
(after Gaudichet et al., 1992):

40% clays (mainly lllite),
15% crystalline silica,
15% feldspars
minor amounts of pyroxenes amphiboles,
metallic oxydes, volcanis glasses.

Dust deflated from arid
regions of the Southern
Hemisphere, injected into
the mid-high Troposphere
and transported
long-distance can reach the
interior of the
East Antarctic Plateau.

During long-range transport, the dust is graded

and a mineraloqgical selection occurs. The dust
plume is progressively enriched in quartz, clays
and feldspars.




The regions providing the bigger
dust fluxes at present time are
primarily associated to little or no
ground cover, erodible surfaces and

seasonal wetness.
(Mahowald et al., 1999)

Global distribution of dust sources identified through
TOMS (Total Ozone Mapping Spectrometer) sensor
on NIMBUS-7 satellite (Prospero et al., 2002).

Major dust « hot
spots » in the
Southern Hemisphere
for present time
(Prospero et al.,
2002).




The dust cycle is tightly linked to the climate
system:

Continental Aridity @ Radiative effect

Hydrological cycle Atmospheric reactions

Atmospheric
circulation Fertilization of the oceans

(transport) and CO, uptake

The investigation of past changes in atmospheric dust load
and transport patterns are an essential tool for paleo-climate
and paleo-environmental reconstructions.




Sources (PSA)

South Africa: 5 samples

In this study, more than 50 samples \
have been collected from South

America, South Africa, New Zealand, | e==>

and the exposed areas of w’

Southern South America (>30°S): 24 samples

Antarctica (Dry Valleys): 9 samples /

Northern Victoria Land : 1 sample

No samples from Australia have been analysed in this study.

A Franco-Australian project is in course
(Dr. M. Revel-Rolland). New Zealand: 15 samples

The Antarctic Dry Valleys and New Zealand have been documented for the first time

No samples from the Antarctic Peninsula have been collected; geologically similar to
southern South America.




Dust Variability investigated by Coulter Counter

technique
(physical approach)

DUST CONCENTRATION in ice DUST SIZE
DISTRIBUTION

Number of particles per ml of ice (particles with
diameter 0.7-20 ym)

Dust mass (ppb or ng,e: / Jice) 256 Channels of

estimated assuming average density of 2.5 g/cm3 measurement

Particle diameter is equivalent
to diameter of a spherical particle
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WHAT INFORMATION?




f (source strength)
f (dry/wet deposition efficiencies)

[DUSt]ice < f(t)

f(accumulation rate in ice)

Dust_ size distribution in ice =f (t)




The Last climatic transition in East
Antarctica o]
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The short-term fluctuations observed during the deglaciation

remind the variability of dust size characterizing the
EDC record during the last 13 kyrs B.P.
(Holocene and late Deglaciation)

Holocene dust size variations
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? 2? 2 B1e particle size-pvolution in 2
' ' - skaia, ice core is very

? Millennial to centennial-scale ?
oscillations are superposed to the
main trend of the dust size changes

N N

In correspondance to the
Pr)e-HoIocene dust minimum 7
(chronological marker)
these short-term oscillations are
clearly in antiphase!
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2 Horizgptal Dimension?

onal circulation (Westto

Otlll-l COMNpPOnerl O~
circulation”at ‘the high latitu
Hemisphere.
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Wavenumbers 1 to 3 define more-or-less stationary waves

associated to longitudinally-positioned structures

(highs and lows) distorting the zonal circulation.

lodiﬁed)./ .

? Wavenumbersl to 3 together decount for a lai?ge percentage 0? the total
variance of the 500 hPa pattern (Tyson, 1986).
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