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Abstract  

ChemicaldatainanicccoreobtainedatsiteS25（S25core），nearthecoastalregionontheMizuho  
Piateatl，East Antarctica，bavebeenanalyzed．Posトdepositio‡lalmigration of Mg2＋seemedtobe  
detectedbelowabout15m．Therewasfoundtobe ahighcorrelationbetweenthe Mg2十and Na＋  
concentrationsatshallowdepths，Whereastherewasaweakercorrelationatgreaterdepth＄・  

1．Jntroduction  

Ice core studies provide vaまuabieirぱomation  
allowlnginvestigators to reconstruct past atmo－  
sphericconditions，becausepolarsnowandice sam－  
plescontaintracesofatmosphericgasesandaerosoI  
constituents from the past．HoweveLr．pOSトde－  
positionalchanges ofchemicalconstituentsin snow  
COmplicate theinterpretation（Wolff，1995；1996；  
KrelユtZ ggαg．，1998；Mulvaney ggαgり199乳Several  
stlユdies 壬IaVe discussed NO3‾ movementin snoⅥr．  
Nakamura et al．（2000）presents the mechanism of  
posトdepositio‡lailossofNO3▲insnowsamplesfrom  
DomeFuji．Rece‡1tiy，pOSt▼depositio‡ialmovemerltOf  
relativeiystablechemi（：alspecieshasalsobeenrepor－  
ted（Wolff，1996）．   
In the present paper，We repOrt SeaSOnalvaria－  

tiorlSOfsea－Saltandposトdepositionalmodificationof  
Mg2＋mainly derived from sea－Saltin anice core  
takenfromacoastalsite（aheavysnow－aCCumuiation  
Site）ontbeMiz血oPlateau，EastÅntarctica，   

2．Methods  

TheicecorewastakenatsiteS25，locatednear  
thecoastontheMizuhoPlateau（rlearSyowaStation），  
EastAntarctica（6900l′58′′S，40028′07”E，altitude868m）  
（Fig，1），by the26thJapanese Antarctic Research  
Expedition（JÅRE－26）i王1January1986．Tbe mean  
annualtemperatureis257KatsiteS25andtheannual  
accumulationrateisestimatedtobenear30cm a岬1  
waterequivale‡lt（1好atanabeg才αg．，2000）．TbeS25core  
basbeenstoredintbeiow－temperaturerOOm（－208C）  
oftheNationalInstituteofPolarResearch（NIPR）．  
Tbeice coreⅥraS Cutin t壬Ielov－temperature  

Fig．1♪ LocaもionofsiteS25．   

room，with the samplingintervalbeing about5cm．  
Aboutlcm of theice core surface was removedin  
Ordertoeliminatecontaminants．Aftermeltingthecut  
ice，tbeconce血rationsofm毎orionsまntberesuiti‡ig  
water samples were measured by means of an ion 
Chromatograph（Dionex2000i），equippedwithasepa岬  
rateÅS4Acoiumn，preCededbyanAG4Åguardcoト  
umntoquantifyCl【，NO3日WandSO42∴‡naddition，tbe  
chromatographhadaseparateCS2columnpreceded  
byaCG2guardcoiumntoquantifyNa＋andK＋，and   
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areconsideredtobeveryhighlyconservedspecies，for  
example，reaCtionisimpossible，anddiffusioniscon－  
Sidered to be very siow．However，Mg2＋migration  
relativetoNa十seemstobefoundbelow15mdepth  
（Fig．3）．TherelationshipbetweenNa十concentrations  
and Mg2＋concentrationsinthetop15m（1eft panel）  
andthatbelow15m（rightpanel）areshowninFig．4，  
Therewasfoundtobeahigbcorrelationbetweenthe  
Mg2＋andNa十conce‡ltrationsatshallowdeptbs（left  
panelofFig．4），Whereastherewasaweakercorrela－  
tionatgreaterdepths（rightpanelofFig．4）．Originsof  
Mg2十in polar snow are not only sea－Salt but also  
continentaldust（Slateretal．，2001）．Verticalprofiles  
oftbec（）nCentrationsofMg2＋andnonSea－SaltCa2十  
（nssCa2＋），agOOdindicatorofcontinentalorigin，are  
showninFig．5．ThepeaksofnssCa2十hardlycoincid・  
ed with Mg2＋peaks below15m depth．The result  
showsthattheMg2＋inthelayerswhereNa＋peaks  
arenotfound，may王10tbederivedた0‡nCOntinental  
d11St，andsupportsMg2＋migration．  
Postdepositionalmigration of Mg2＋ has also  

beenreportedinthecaseoftheDollemanIslandcore  
andtheSipleDomecore（Wolff，1996；Kreutz et al．，  
199級Wolff（1996）reported tbat Mg2＋forms two  
peaksoneit壬IerSideofatrougbtbatcoi－1Cideswitba  
Na十peak below aboutlOminthe DollemanIsland  
core．Thetwopeaksformingoccursatnear20mdepth  
intheS25core，WhereasMg2十smoothingisseenbelow  
20mintheS25core（Fig，3）．AccordingtoKreutzetal．  
（1998），tberewasnoapparentreductioninMg2＋peak  
amplitudeandthepeaksretainedasharpcharacter  
throughoutal124mofthesnowandicesamplesinthe  
case of the Siple Dome core．Iizuka et al．（2000）  
analyzedsnowpacksamplesfromthedomeofAust－  
fonnaice cap，Svalbard，andreported払at tbeiorlS  
were封usbedoutfromthesnowpackduringthe法はW．  
The ratio of Mg2＋／Na＋in melting－eXperienced  
snowpackwasmuchlower thanthatinnon－melted  
snowpack．Mg2＋mayberelativelyeasytobeflushed  
out．Although there areice crustlayersin the S25  
core，nO Significant meltinglayers were observed  
above30mdepth（aboutlcmmeltinglayerwasonly  
detectedatlOmdepth）．ThemigrationofMg2＋may  
notbe dueto the thaw．  
Wolff（1996）suggestedthehypothesisthatthereis  

alimitednumberofsitesforcations，eitilerWithintbe  
grainorattheboundaries，andthatasthegraingrows  
andthe surface area decreases，the number of sites  
may decrease．As sea－Salt particles whichinitially  
presentasdiscreteparticles，SlowlydissoIve，Na＋may  
preferentiallyoccupytheexternalsites，WhereasMg2十  
isdrivenawayfromtheregionswitbbighNa＋orCl■  
concentrationstowardstheedges．The migrationof  
Mg2十evidentnear20mdepthintheS25core（forma－  
tionof two peaks）may be due to this mechanism，  
however，that below20m depth may be caused by  
Otherprocesses．   

hadaCS3columnprecededbyaCG3guardcoIumnto  
quantifyMg2十andCa2＋．Theeluentusedwas2mM  
Na2CO3君mM NaHCO3for C「NO3■and SO42▼，  
20mM HClねr Na十and K十，alld48mM HCl／8mM  
DAPforMg2＋andCa2＋，aSdescribedindetailbyFujii  
et al．（1989）．rrhe mean analyticalerror waswithin  
5％．ThemethodsoftheS25coreanalysiswerealso  
reportedi王IWatanabegオαg．（1998，1999and2000）．   

3．Results and discussion  

The concentrations ofnonpsea冊Salt SO42Minthe  
S25 core present strong seasonal variations 
（う好atanabeggαg．，1999），aShasbeenreportedformany  
icecores（Mosley－Thompsonetal．，1991；Langwayet  
al．，1994）．Verticalprofiles of the concentrations of  
Na＋andnssSO。2▼from20mto25mdepthareshown  
inFig．2．SeasonalvariationsofNa＋intheS25core  
sbowpeaksbotbintIleSummer（bighnssSO42‾）and  
winter（lownssSO42）inmanylayers．Thereis only  
oneNa＋peak（inwinter）peryear，forexample，inthe  
regionfrom22mto23mdepthand24mto25mdepth，  
therefore，the Na十concentration profile does not  
appeartobeandatiIlgtOOlinthecaseoftbeS25core・  
Peaksofsea－Saltconcentrationsseemtoocc11rduring  
thewintermonthsinAntarcticsnow，eSpeCiallyinland  
regions（LegrandandDelmas，1984）・However，mOre  
than one peak of Na＋per yearis also observed  
（Kreutzetaiり199乳DoublepeaksofNa＋insnowdrift  
samplesobtainedontIleMizubo Plateaubavebeen  
reported（Osada，1994）．Kanamorietai．（1997）perforJ  
medmeasurements ofchemicalconstituentsinatmo－  
sphericaerosoIsatSyowaStation，anddetectedNa十  
peaksnotonlyinthewinterbutalsointhesummer・  
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Fig．2，VerticalprofilesoftheconcentrationsofNa＋and  
nssSO．2－from20mto25mdepthintheS25core．  

Figure3sboⅥ7SVerticalprofi】esoftbeNa＋and  
Mg2＋concentrationsintheS25core∴Na十andMg2＋  
arewellcorrelated，SuggeStingthatMg2＋atsiteS25  
maybe mainly derived from sea－Salt aerosoIs．The  
meanratioofMg2十／Na＋inthecoreisO．23，Similarto  
theratiointhecaseofseawater（Wilson，1975；Keen  
gオαg．，1986）．Sea－SaltcationssucbasNa＋andMg2十  
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F短・3・VerticalprofilesoftbeconcentrationsofNa＋andMg2＋from5mto10m   
depth（upperpanel），15mto20mdepth（middlepanel）and20mto25mdepth（lower  
panel）intheS25core．  
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Fig．5．VerticalprofilesoftheconcentrationsofMg2＋andnssCa2＋intheS25core．  
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