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  Abstract
  Ice core glaciochemical records provide detailed information on past changes in atmospheric chemical composition and circulation, which is essential for understanding the timing and phasing of climatic change in different regions. Atmospheric circulation reconstructions based on these records require knowledge of modern chemical concentration controls (chemical source, transport pathway and strength) and spatial variability. To gain insight into these processes, glaciochemical data collected during reconnaissance drilling in West Antarctica combined with all other existing Antarctic surface snow glaciochemical records are examined for trends in chemical concentration vs distance inland, elevation, and accumulation rate. Snowpit data from inland West Antarctica displays significant spatial variability, suggesting complex patterns of atmospheric circulation and moisture transport in the region. Siple Dome sea-salt and methanesulphonic acid (MSA) concentrations are similar to coastal sites, suggesting enhanced advection of marine air masses to the site. Statistical analysis of a 110-year high-resolution Siple Dome ice core record confirms that strong lower tropospheric circulation dominates the region, which is most likely related to the strength of the Amundsen Sea low pressure system. An atmospheric circulation reconstruction based on the ice core glaciochemical data displays significant interannual and decadal-scale variability, but there is no overall trend in atmospheric circulation strength at Siple Dome in the past 110 years.


 


   
  Keywords
 glaciochemistryice corespalaeoclimateSiple Domesurface snowWest Antarctica
 

  
	
Type

	Papers—Earth Sciences and Glaciology


 	
Information

	Antarctic Science
  
,
Volume 11
  
,
Issue 1
  , March 1999  , pp. 105 - 118 
 DOI: https://doi.org/10.1017/S0954102099000140
 [Opens in a new window]
 
  


   	
Copyright

	
© Antarctic Science Ltd 1999




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


     
 

           



 
  	48
	Cited by


 

   




 Cited by

 
 Loading...


    


 













Cited by





	



48




	


















Crossref Citations










This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Kreutz, K. J.
Mayewski, P. A.
Twickler, M. S.
Whitlow, S. I.
White, J. W. C.
Shuman, C. A.
Raymond, C. F.
Conway, H.
and
McConnell, J. R.
1999.
Seasonal variations of glaciochemical, isotopic and stratigraphic properties in Siple Dome (Antarctica) surface snow.
Annals of Glaciology,
Vol. 29,
Issue. ,
p.
38.


	CrossRef
	Google Scholar






Kreutz, K. J.
Mayewski, P. A.
Meeker, L. D.
Twickler, M. S.
and
Whitlow, S. I.
2000.
The effect of spatial and temporal accumulation rate variability in west Antarctica on soluble ion deposition.
Geophysical Research Letters,
Vol. 27,
Issue. 16,
p.
2517.


	CrossRef
	Google Scholar






Röthlisberger, Regine
Hutterli, Manuel A.
Sommer, Stefan
Wolff, Eric W.
and
Mulvaney, Robert
2000.
Factors controlling nitrate in ice cores: Evidence from the Dome C deep ice core.
Journal of Geophysical Research: Atmospheres,
Vol. 105,
Issue. D16,
p.
20565.


	CrossRef
	Google Scholar






Sommer, S.
Wagenbach, D.
Mulvaney, R.
and
Fischer, H.
2000.
Glacio‐chemical study spanning the past 2 kyr on three ice cores from Dronning Maud Land, Antarctica: 2. Seasonally resolved chemical records.
Journal of Geophysical Research: Atmospheres,
Vol. 105,
Issue. D24,
p.
29423.


	CrossRef
	Google Scholar






Kreutz, K. J.
Mayewski, P. A.
Pittalwala, I. I.
Meeker, L. D.
Twickler, M. S.
and
Whitlow, S. I.
2000.
Sea level pressure variability in the Amundsen Sea region inferred from a West Antarctic glaciochemical record.
Journal of Geophysical Research: Atmospheres,
Vol. 105,
Issue. D3,
p.
4047.


	CrossRef
	Google Scholar






Isaksson, Elisabeth
Karlén, Wibjörn
Mayewski, Paul
Twickler, Mark
and
Whitlow, Sallie
2001.
A high-altitude snow chemistry record from Amundsenisen, Dronning Maud Land, Antarctica.
Journal of Glaciology,
Vol. 47,
Issue. 158,
p.
489.


	CrossRef
	Google Scholar






Huber, Tamara M
Schwikowski, Margit
and
Gäggeler, Heinz W
2001.
Continuous melting and ion chromatographic analyses of ice cores.
Journal of Chromatography A,
Vol. 920,
Issue. 1-2,
p.
193.


	CrossRef
	Google Scholar






Suzuki, Toshitaka
Iizuka, Yoshinori
Matsuoka, Kenichi
Furukawa, Teruo
Kamiyama, Kokichi
and
Watanabe, Okitsugu
2002.
Distribution of sea salt components in snow cover along the traverse
route from the coast to Dome Fuji station 1000 km inland at east Dronning
Maud Land, Antarctica.
Tellus B: Chemical and Physical Meteorology,
Vol. 54,
Issue. 4,
p.
407.


	CrossRef
	Google Scholar






Röthlisberger, Regine
Hutterli, Manuel A.
Wolff, Eric W.
Mulvaney, Robert
Fischer, Hubertus
Bigler, Matthias
Goto-Azuma, Kumiko
Hansson, Margareta E.
Ruth, Urs
Siggaard-Andersen, Marie-Louise
and
Steffensen, Jørgen P.
2002.
Nitrate in Greenland and Antarctic ice cores: a detailed description of post-depositional processes.
Annals of Glaciology,
Vol. 35,
Issue. ,
p.
209.


	CrossRef
	Google Scholar






Proposito, Marco
Becagli, Silvia
Castellano, Emiliano
Flora, Onelio
Genoni, Laura
Gragnani, Roberto
Stenni, Barbara
Traversi, Rita
Udisti, Roberto
and
Frezzotti, Massimo
2002.
Chemical and isotopic snow variability along the 1998 ITASE traverse from Terra Nova Bay to Dome C, East Antarctica.
Annals of Glaciology,
Vol. 35,
Issue. ,
p.
187.


	CrossRef
	Google Scholar






Pruett, Lee E.
Kreutz, Karl J.
Wadleigh, Moire
Mayewski, Paul A.
and
Kurbatov, Andrei
2004.
Sulfur isotopic measurements from a West Antarctic ice core: implications for sulfate source and transport.
Annals of Glaciology,
Vol. 39,
Issue. ,
p.
161.


	CrossRef
	Google Scholar






Kaspari, Susan
Mayewski, Paul A.
Dixon, Daniel A.
Spikes, Vandy Blue
Sneed, Sharon B.
Handley, Michael J.
and
Hamilton, Gordon S.
2004.
Climate variability in West Antarctica derived from annual accumulation-rate records from ITASE firn/ice cores.
Annals of Glaciology,
Vol. 39,
Issue. ,
p.
585.


	CrossRef
	Google Scholar






Becagli, Silvia
Proposito, Marco
Benassai, Silvia
Flora, Onelio
Genoni, Laura
Gragnani, Roberto
Largiuni, Ombretta
Pili, Simone Luca
Severi, Mirko
Stenni, Barbara
Traversi, Rita
Udisti, Roberto
and
Frezzotti, Massimo
2004.
Chemical and isotopic snow variability in East Antarctica along the 2001/02 ITASE traverse.
Annals of Glaciology,
Vol. 39,
Issue. ,
p.
473.


	CrossRef
	Google Scholar






Dixon, Daniel
Mayewski, Paul A.
Kaspari, Susan
Sneed, Sharon
and
Handley, Mike
2004.
A 200 year sub-annual record of sulfate in West Antarctica, from 16 ice cores.
Annals of Glaciology,
Vol. 39,
Issue. ,
p.
545.


	CrossRef
	Google Scholar






Bertler, Nancy A. N.
Mayewski, Paul A.
Barrett, Peter J.
Sneed, Sharon B.
Handley, Michael J.
and
Kreutz, Karl J.
2004.
Monsoonal circulation of the McMurdo Dry Valleys, Ross Sea region, Antarctica: signal from the snow chemistry.
Annals of Glaciology,
Vol. 39,
Issue. ,
p.
139.


	CrossRef
	Google Scholar






Steig, Eric J.
Mayewski, Paul A.
Dixon, Daniel A.
Kaspari, Susan D.
Frey, Markus M.
Schneider, David P.
Arcone, Steven A.
Hamilton, Gordon S.
Blue Spikes, V.
Mary Albert
Meese, Deb
Gow, Anthony J.
Shuman, Christopher A.
White, James W.C.
Sneed, Sharon
Flaherty, Joseph
and
Wumkes, Mark
2005.
High-resolution ice cores from US ITASE (West Antarctica): development and validation of chronologies and determination of precision and accuracy.
Annals of Glaciology,
Vol. 41,
Issue. ,
p.
77.


	CrossRef
	Google Scholar






Bertler, N.
Mayewski, P.A.
Aristarain, A.
Barrett, P.
Becagli, S.
Bernardo, R.
Bo, S.
C., Xiao
Curran, M.
D., Qin
Dixon, D.
Ferrona, F.
Fischer, H.
Frey, M.
Frezzotti, M.
Fundel, F.
Genthon, C.
Gragnani, R.
Hamilton, G.
Handley, M.
Hong, S.
Isaksson, E.
J., Kang
J., Ren
Kamiyama, K.
Kanamori, S.
Kärkäs, E.
Karlöf, L.
Kaspari, S.
Kreutz, K.
Meyerson, E.
Kurbatov, A.
Ming, Y.
M., Zhang
Motoyama, H.
Mulvaney, R.
Oerter, H.
Osterberg, E.
Proposito, M.
Pyne, A.
Ruth, U.
Simões, J.
Smith, B.
Sneed, S.
Teinilä, K.
Traufetter, F.
Udisti, R.
Virkkula, A.
Watanabe, O.
Williamson, B.
Winther, J-G.
Y., Li
Wolff, E.
Z., Li
and
Zielinski, A.
2005.
Snow chemistry across Antarctica.
Annals of Glaciology,
Vol. 41,
Issue. ,
p.
167.


	CrossRef
	Google Scholar






Kaspari, S.
Dixon, D.A.
Sneed, S.B.
and
Handley, M.J.
2005.
Sources and transport pathways of marine aerosol species into West Antarctica.
Annals of Glaciology,
Vol. 41,
Issue. ,
p.
1.


	CrossRef
	Google Scholar






Dixon, Daniel
Mayewski, Paul A.
Kaspari, Susan
Kreutz, Karl
Hamilton, Gordon
Maasch, Kirk
B. Sneed, Sharon
and
J. Handley, Michael
2005.
A 200 year sulfate record from 16 Antarctic ice cores and associations with Southern Ocean sea-ice extent.
Annals of Glaciology,
Vol. 41,
Issue. ,
p.
155.


	CrossRef
	Google Scholar






Becagli, Silvia
Proposito, Marco
Benassai, Silvia
Gragnani, Roberto
Magand, Olivier
Traversi, Rita
and
Udisti, Roberto
2005.
Spatial distribution of biogenic sulphur compounds (MSA, nssSO42–) in the northern Victoria Land–Dome C–Wilkes Land area, East Antarctica.
Annals of Glaciology,
Vol. 41,
Issue. ,
p.
23.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Spatial variability of Antarctic surface snow glaciochemistry: implications for palaeoatmospheric circulation reconstructions








	Volume 11, Issue 1
	
Karl J. Kreutz (a1) (a2) and Paul A. Mayewski (a1)

	DOI: https://doi.org/10.1017/S0954102099000140





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Spatial variability of Antarctic surface snow glaciochemistry: implications for palaeoatmospheric circulation reconstructions








	Volume 11, Issue 1
	
Karl J. Kreutz (a1) (a2) and Paul A. Mayewski (a1)

	DOI: https://doi.org/10.1017/S0954102099000140





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Spatial variability of Antarctic surface snow glaciochemistry: implications for palaeoatmospheric circulation reconstructions








	Volume 11, Issue 1
	
Karl J. Kreutz (a1) (a2) and Paul A. Mayewski (a1)

	DOI: https://doi.org/10.1017/S0954102099000140





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















