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There are several good reasons to investigate at-

mospheric dust from Antarctica.  1) About 90% of our 
collected meteorites continue to come from this conti-
nent.  Many of these meteorites have suffered some 
degree of contamination (Dreibus et al, 1985), which is 
most likely derived from aerosols trapped in the Ant-
arctic ice.  2) Antarctica is the cleanest terrestrial envi-
ronment as regards to atmospheric particulate fallout, 
and so we might be able to monitor the influx of cos-
mic dust there.  The ability to analyze snow samples 
on a scale permitting seasonal resolution of dust influx 
would be especially helpful.  3) By comparing the iso-
topic signature of dust trapped in the ice or snow with 
that of possible source regions, important information 
may be gained about transport directions, distances, 
and fluxes.  Such data have far reaching implications 
for global atmospheric circulation, particularly if it is 
possible to illuminate historic changes as may be re-
corded in the ice core record (Grousset et al., 1992; 
Basile et al., 1997; Delmonte et al., in press).  How-
ever, in order to understand the ice core record, it is 
first essential to study dust variations in recent snow 
samples.  

Aeolian particulate mineral matter has been ex-
tracted from two samples of snow (#1198 weighing 15 
kg, and #1152 weighing 75 kg) collected under clean 
conditions from Berkner Island, Antarctica.  The sam-
ples were subsequently melted and filtered employing 
the sophisticated extraction techniques described by 
Bory et al (2002, 2003).  The recovered dust was not 
weighed, but is visually estimated to be approximately 
50 mg for the larger sample, and, although not actually 
seen, is proportionately calculated to be 10mg for the 
smaller sample.  Accordingly, the reported concentra-
tion values must be recognized as very poorly known, 
but likely valid within a factor of two, at least for sam-
ple #1152. 

Measuring the isotopic composition of these small 
samples presents a real challenge.  Although a number 
of laboratories are reporting isotope data obtained on 
small samples, most of these analyses are made on a 
dying signal where only a few blocks of ratios are 
measured. In the Cosmochemistry Department of the 
Max Planck Institute in Mainz we have specialized for 
25 years in accurately measuring the isotopes in small 
samples.  For example, we are able to run 1ng of Nd 
for 10 to 15 hours with a signal well above the critical 
noise level. To reach this goal, the efficiency of our 
loading technique and the configuration of the ion-
source for high transmission and low noise amplifica-

tion have been optimized.  Also, our chemical separa-
tion procedures are calibrated for high yield, and strict 
clean room conditions are maintained.  Considering 
that the air at Berkner Island might be cleaner than in 
most chemical laboratories, special effort has been 
devoted to reducing procedural blanks. 

 
Sample #1198 #1152 Lab Blank
Wt (µg) 10 50   

206Pb/204Pb 17.682 18.020 18.41 
207Pb/204Pb 15.570 15.585 15.47 
208Pb/204Pb 37.392 37.821 37.86 

Pb ppm 920 1670   
143Nd/144Nd 0.512473±30 0.512406±15   

87Sr/86Sr 0.71013±50 0.714710±70   
    

Lab Blank Pb Nd Sr 
 3.4 pg 5 pg 10pg 

 
Sr and Nd were not spiked, and therefore the 

amounts analyzed can only be roughly determined 
from mass spectrometer sensitivity, by which means 
we estimate the Nd contents of samples #1152 and 
#1198 to be 1-2 ng and 0.3-0.5 ng, respectively. Meas-
urement of the Sr isotopes was problematic because 
these samples were very rich in Rb.  Because high Rb 
contents were not expected, we did not make a special 
effort to eliminate all Rb during chemical extraction; 
clearly this will be done in processing future samples.  
Pb was spiked and, because of its surprisingly high 
content, the isotopes could be measured with a faraday 
collector with a typical error of 0.08% per amu.  

 The Pb isotopic data of the dust samples show 
not unusual terrestrial values and plot close to the 
Geochron on a 206Pb/204Pb vs 207Pb/204Pb diagram, 
and similarly on a 208Pb/204 Pb vs 206Pb/204Pb dia-
gram if a Th/U(κ) ratio of 4 is assumed.  The Pb iso-
topes of these dust samples, in principle, do not distin-
guish between terrestrial and meteoritic Pb, although it 
would be fortuitous for a meteorite component to so 
closely resemble terrestrial Pb.  Identification of an 
unequivocal meteoritic component in the dust, how-
ever, might be possible with a more systematic inves-
tigation, such as by the isolation of separate dust com-
ponents. A meteoritic component would most likely 
shift the Pb isotopic composition to a less radiogenic 
value along the Geochron (See Fig ). 
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 It is interesting to compare these dust samples 
extracted from snow with the dust found in the Antarc-
tic Vostok and Dome C ice cores.  Ice-core records, in 
particular, have shown that atmospheric dust concen-
tration exhibits extreme variability over recent glacial-
interglacial cycles, with much higher concentration 
during cold periods than during warmer periods, such 
as the present Holocene. The mechanisms behind this 
variability are not yet understood, but several factors 
may have contributed, including changes in dust 
sources extent and concentration as well as atmos-
pheric dust transport efficiency. 

We have previously measured the Sr and Nd iso-
topic composition of aerosols extracted from Antarctic 
ice cores (Basile et al.; Delmonte et al.).  The Sr and 
Nd isotopes for snow-borne dust samples of this study 
fit well within the Sr and Nd isotopic variations found 
in the ice cores. It has been shown that southern South 
America (Patagonia and the Pampas) was the main 
source for the East Antarctic plateau dust during sev-
eral cold intervals (i.e., high-dust intervals) of the last 
glacial periods. The Pb isotopes however have not yet 
been measured in the Antarctica ice cores. A prelimi-
nary comparison of some Patagonian Pb isotopic prov-
inces with our results demonstrates how selective the 
Pb isotopes might be, and the results of this pilot study 
for the identification of source provenance are very 
encouraging. 

Knowing the sources of dust found in polar ice 
caps, at present and during the recent glacial ages, will 
provide important constraints for models of atmos-
pheric circulation and dust transport. Understanding 
these changes in atmospheric dustiness will thus pro-
vide fundamental insights into the processes control-
ling Earth’s climate changes during the late Quater-
nary.  Furthermore, dust is thought to exert a strong 
feedback during climate transitions, and could thus be 
one of the forcing functions for global changes. In-
deed, dust affects the Earth's heat budget via irradia-
tive scattering and absorption, condensation processes, 
and may, among others, also influence atmospheric 
CO2 concentration via oceanic primary productivity 
fertilization. 
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