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Labor für Radio- und Umweltchemie der Universität Bern und des 
Paul Scherrer Instituts  
 
Title of project: 
Palaeo atmospheric chemistry studies using high-altitude glacier firn and ice cores 
 
Project leader and team: 
Dr. Margit Schwikowski 
Dr. Stella Eyrikh 
Prof. Heinz W. Gäggeler 
Andrea Schmitz 
Martin Jöri 
 
Project description: 
The investigation of mercury’s role as a global pollutant is of immense interest, 
because of its high toxicity and the severe effects of mercury poisoning on biota, 
animals and human beings. The main transport pathway for mercury is the 
atmosphere, where it prevails in the elemental state (Hg0). Hg0 has a residence time of 
about one year, leading to global distribution of this heavy metal. The remainder 
consists of gaseous or particle bound divalent mercury (HgII) with residence times of 
days to weeks. After transformation of Hg0 to soluble HgII, it is mainly removed from 
the atmosphere by wet or dry deposition.  

Preliminary investigation of snow samples from the Swiss Alps showed 
concentrations of mercury in the low ng/L range. However, it is still unclear whether 
concentrations in snow indeed reflect atmospheric concentrations, which is a 
prerequisite for interpreting ice core records of mercury. A recent study suggested 
that mercury in fresh snow is not stable, but re-enters the atmosphere, possibly as a 
result of radiation-induced reduction of HgII to Hg0. In order to study the behaviour of 
mercury in fresh snow at high-alpine conditions, we collected samples at the 
Jungfraujoch (3500 m asl) during a four-day period from 25 to 28 November 2002.  
Preliminary results show Hg concentrations in the low ng/L range, which decrease 
slightly after a snowfall, even without direct UV-irradiation. Hg analyses were 
performed by cold vapour inductively coupled plasma mass spectrometry (CV-ICP-
MS). 
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Scientific publications and public outreach 2002: 
Refereed journal articles 
Ginot, P., F. Stampfli, D. Stampfli, M. Schwikowski, H.W. Gäggeler, FELICS, a new 
ice core drilling system for high-altitude glaciers. Proc. of the workshop “Ice Drilling 
Technology 2000”, Memoirs of National Institute of Polar Research, Special Issue, 
56, 38-48 (2002).  
Ginot, P., M. Schwikowski, H.W. Gäggeler, U. Schotterer, Ch. Kull, M. Funk, A. 
Rivera, F. Stampfli, W. Stichler, First results of a palaeoatmospheric chemistry and 
climate study of Cerro Tapado, Chile. The Patagonian Icefields, A Unique Laboratory 
for Environmental and Climate Change Studies, Eds. G. Casassa, F. Sepulveda, R.M. 
Sinclair, Kluwer Academic/Plenum Publishers, New York, p. 157-167 (2002). 

Ginot, P., M. Schwikowski, U. Schotterer, H.W. Gäggeler, R. Gallaire, B. Pouyaud, 
Potential for climate variability reconstruction from Andean glaciochemical records, 
Annals of Glaciology 35, 35A120 (2002). 

Knüsel, S., P. Ginot, U. Schotterer, M. Schwikowski, H. W. Gäggeler, B. Francou, J. 
R. Petit, J. C. Simões, J. D. Taupin, Dating of two nearby ice cores from the Illimani, 
Bolivia, J. Geophys. Res. 107, doi:10.1029/2001JD002028 (2002). 

Data books and reports 
Tobler, L., Ch. Schnabel, P.W. Kubik, M. Schwikowski, H.W. Gäggeler, Messung 
von atmosphärischem 7Be, 10Be und 210Pb an der hochalpinen Station Jungfraujoch, 
Umweltradioaktivität und Strahlendosen in der Schweiz 2001, Ed. H. Völkle, M. 
Gobet, Bundesamt für Gesundheitswesen, Abteilung Strahlenschutz, B. 4.5.1-4.5.5 
(2002). 

Magazine and Newspapers articles 
Der Bund, Klimaforscher lesen im Archiv des ewigen Gletschereises, 30 March 2002. 

Tagesanzeiger, Im tiefen Eis stecken geblieben, 7 June 2002. 

Magazin Umwelt, Umweltgedächtnis im Gletschereis, Winter 2002, BUWAL. 
 
Address: 
Paul Scherrer Institut 
Labor für Radio- und Umweltchemie 
CH-5232 Villigen PSI 
Switzerland 
 
Contacts: 
Margit Schwikowski 
Tel.: +41 56 310 4110 
Fax: +41 56 310 4435 
e-mail: margit.schwikowski@psi.ch 
URL: http://lch.web.psi.ch/ 
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