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Abstract  

TheECMprofileontheS25core，nearthecoastalregiononMizuhoPlateau，EastAntarctica，  
havebeencomparedwithchemicalcompositionsvariations．TheECMpeaksmainlyreflectedhigh  
COnCentrationsofNO言andhardlycoincidedwithnssSO≡▲peaks．Itseemstobediffic111ttodetectpast  
VOIcanicH2SO4depositionbytheECMonanicecorefromtheAntarcticcoastalregion，SuChasS25  
COre．  

1．lntroduction  

Electricalconductivity measurement（ECM）  
developed by Hammer（1980），has been applied by  
manyresearcherstoinvestigatetheprofilesofacidity  
inanicecorecontinuously．TheECMpeakshavea  
good relationsbipl野itb bigIlaCiditypeaksin a】1ice  
C（）reandhasbeenfrequentiydisctiSSedasindicatorsof  
VOIcanic H2SO。deposition．However，the chemical  
COmpOSitionofacidsexceptH2SO4alsocontributesto  
theECMcurl－entSandithasbeensuggestedthatHCl  
andHNO3CauSehighercurrentsthanH2SO4（Legrand  
ぞ夏α£，ま987）．TbeECMsignaimaybedependentonnot  
Onlyacidicimpuritiesconcentrationsbutalsoexisting  
StateOfimpuritiesinice．Itwouldbemuchdifferent  
fortheECMintensitywhetheracidicimpuritiesexist  
ingrainboundariesorcrystallatticesofice．   
Intbispaper，WeSbow払eECMprofiieatanice  

Cく）re taken from tbe coast ofMiz血o Pまateau，East  
Antarctica anddiscusstherelationshipbetweenthe  
ECM intensity and the concentrations of chemical 
COmpOSitions．   

2．Sampleandmethod  

TheicecorewastakenatsiteS25，locatedatthe  
COaStOfMizuhoPlateau，EastAntarctica（69OOl’58”S，  
40Q28’07”E，altitude868m），tOadepthoflOOmbythe  
26thJapaneseAntarcticResearchExpedition（JARE  
…26）in1986，TbeS25corebasbeen或Oredintheiov  
MtemperaturerOOm（M20DC）oftheNationalInstituteof  
PolarResearch（NIPR）andtheECMwasmadeinthe  
low－temperaturerOOmin1991．TheECMlevelonthe  
SurfaceofaginglCeisdepressed，however，theaging  
effect can be prevented by shaving the ice surface 
（St：hwander‘・／（L！”19S3）．WehaヽでpビrformedthビECM  
immediateiyaftershavingaboutlcmoftheicecore  
Surface．Unfortunately，theECMcouldnotbemadeat  
depthsbetween43and50mbecauseofheavypollution  
byanantifreezesolution．Bulkdensityofthecorewa  
also measured before tbe ECM co‡1duct．Figurel  
Sbowstbedensityprofileof払eS25core．Tomeasure  
majorions，theS25corewascutinthelow－temperaN  
tureroom，Withthe＄amplingintervalofabout5cm．  
Watersamples（aftermeltingthecutice）wereused  
formeasurementsbyanionchromatograph（Dionex  
20O州，こISWaSmentioIledindetailinFujiiL，I‘7l．（1989）．   
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Fig∴LDe王1SityprofileoftbeS25core．  

鼠 DatingoftheS25core  

SiteS25islocatedinthecoastalregion，Mizuho  
Platea11，Wもere aわigb snow accumul離io‡lrateⅥraS  
Observed（Watanabeda£，1988），andstrongseasonal  
VariationsofhydrogenperOXide（H202）andnon－Sea  
州Salt sulfate（nssSO雲‾）have beer）Shownin the S25  
COre（Watanabe et aL，1998；Watanabe et al．，1999）．  
The mean annualnet accumuiation rate ofsnow at  
SiteS25，basedontbecol三ntinga‡mualcyclesofH202  
and nssSO≡‾，WaS eStimated to be about30cm aMi  
Waterequivalent，Showingsimilarityto theresult of  
Stakemeasurementsofsnow（Watanabeet al．，1998），  
and suggests that the whole core represents the  
recordsoftbelast250years．  

う野eムaveaisolユSedtbeむndensification王ⅥOdelby  
HerronandLangway（1980）toestimatethedatingof  
thecore・Themodelshowsthatplotsofln（p／（prp）），  
Wherepiisthedensityofsolidicc（0．917g・CmL3）and  
Pisthedensityofthefirn，VerSuSdepthconsistoftwo  
liユiearSegmentS．TbefirsとSegmentisforβ＜0．85g・  
Cm山3andthesecondisforO．05g・Crn～3＜p＜0，82～0．84  
g・Cm3，COrreSpOndingtothefirstandsecondstages  
Ofdensification．Figure2showsthattherelationship  
between depth andln（p／blrP））ofthe S25core（the  
SeCOndstage）．Thelnね／毎i－P））i＄eXpreSSedasfollows：  

勧如極－β））＝0，043かⅥト0．19，  （ユ）   

Where Dis the depth of the core．”Pore close off”  
OCCurSatP＝0．82～0．84g・Cmr3，bclowwhichdensifica－  
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Fig．2．Reiationshipbetweendepth and tn（p／（prp））ofthe  
S25core．  

tionoccursmoreslowly．HerronandLangway（1980）  
relatedtbeannualaccumuまationrateAtotheslopeC  
Oftheinb／（prp））versusdepthrelationshipas，  

Aニ（βi∬／C）2，  （2）  

WhereKi＄anempiricalconstantfoundfrommeasure－  
mentsofmanycores，HerronandLartgway（1980）give  
asfo1loマFS：  

g＝575¢ゆ（¶21400／忍T），  （3）   

WhereRisthegasconstantand Tisthemeanannual   
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temperature，Whichis257KatS25．TakingtheslopC  
OfregressionlineofthesecondstageinFig．2tobe4．  
3×10…2，汰eannuaiacclユmulationratei＄Calcu王atedto  
be29cma「1watereqlユ1Valent．Thecalculatedaccu－  
mulation rate is the similar to the rate value by 
COuntingmethod．   

A．【CM pro川eandchemicalcompositions  

Figure3s王10WS tbe ECM profile alo‡唱tIle S25  
COre，with ages calculated bythe firndensification  
modelbyHerronandLangway（1980），Becauseofthe  
increasingdensityofthefirnwithdepth（Fig．1），the  
ECMintensityincreaseswithdepth．Thereareseveral  
bigbECMpeaks，forexample，atabout13m，3ヰm，55  
m，75mand95mdepths．HighECMsignalshavebeen  
SOmetimestreatedasslgnSOflargevoIcaniceruptions，  
SuChasAgung1963，Krakatoa1883andTambora1815  
（Hammer et al．，1980；Langway et al．，1994；Osada，  
1996；Kob‡10a㍉裏．，1996）ヶ駄peciallytbeTambora1815  
WaSaneXpiosiveeruptionandmanyicecoresfrom  
poiarregionspreservethesignal（Hammeretal．，1980；  
Legrandetal．，1987；Delmas，1992；Osada，1996；Kohno  
etal．，1996and1999）．IftheECMpeakatabout75m  
depthpresentsasignoftheTambora1815eruption，  
tbemearlarlnllal11etaCCumulationrateofsn那VatSite  
S25canbeesti王natedtot〉e31cma‾1waterequivalent．  
Theestimatedaccumulationrateshowsagoodcorre－  
SpOndence with the result of densification method．  
Therefore，the signalof the Tambora1815may be  
recordedat75mdepthintheS25core．Theerrorofthe  
densificatぬnmethodmaybeabo11t15years at75m  

195（〉  j908  

depth・However，Weneedtoperformchemicalcompo・  
Sitionsmeasurements，WhethertheECMpeakpresents  
thevoIcaniceruptionornot．   
DoestheECMsignaiontheS25corerefiectpast  

VOIcanic H2SO4deposition？We have compared the  
ECM profile with the concentrations of chemical 
COmpOSitionsinthe S25core．Figures4and5show  
comparisons beLween the vertical ECM profile and 
nssSO≡‾a王1dNO言COnCentrations，reSpeCtive王y．Unfor－  
tlmately，meaSurementSOfthechemicaicompositions  
Were performed only to about30min depth．The  
COmparisonspresentthatthelargeECMpeakshardly  
COrreSpOndtohighnssSO≡buthavegoodagreement  
With high concentrations of NO訂（Figs．4and5）－  
SeveralECM peaks corresporld to relatively bigh  
COnCentrationsofnssSO雲‾，forexample，atlOm，19m，  
24m and28m（Fig．4）．However，these peaks also  
COrreSpOndtohighNO言（Fig．5）．Theresultindicates  
that most of nssSOJ，Whichis mainly derived from  
marine biogenic activity，may nOt COntribtlte tO  
acidificationofsnow，Wb主1enssSO雲【concentratio‡lis  
higher than the concentration of NO訂（origins and  
transportprocessesofNO訂inAntarcticsnowandice  
arenotyet we11understood（Wolff，1995））．Figure6  
Showstherelationshipbetween Na＋andCl．concen－  
trationsintbeS25core．Manysampiesappeartbattbe  
［Cl‾］／［Na＋］ratioislower払an仇ati王ISeaⅥrater．  
LegrandandDelmas（1988）suggestedthatthedeficit  
OfCl‾relativetoNa＋ismainlyduetothepresenceof  
Na2SO4aS a reSult ofasea－Salt alteration reaction，  
ThenssSO…‾inthe S25corewouldexist asmainly  
Na2SO。Wbicbdoes！10tCO王ItribtitetOaCidification．  
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Fig・3・ECMprofileontheS25core．Theprofilewasobtainedbytakingarunning  
meanovereverylOcminterval．Agescalculatedbythefirndensificationmodel   
byHerronandLangway（1980），aregiveninnumbers．   
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Fig．4．ECMprofileandnssSO㌃intheS25core．Agescalculatedbythefirndensifica・  
臼onmodeiby‡ierronandLangway（1980），aregiveninnumbers．  
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Fig．5．ECMprofileandNOiiIl払eS25core．Agescalcuiatedbythe詣rnde†1Sification  
modelbyHerronandLangway（1980），aregiveninnumbers．  
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1y corresponded to high nssSO雲∴The results show  
thatitmaybedifficulttodetectsignsofpastvoIcanic  
eruptionsbytheECMintensityontheS25core．   
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Fig．6．Relationship between Na＋concentration and Cl  
concentration重n tbe S25core．SⅥ㌻shows the ratioin  
SeaWater．  

VoIcanicsignalswerenotdetectedinanicecore  
fromthcWeddellSeasectorintheAntarcticabecause  
Ofhighmarine－biologlCallyderivedSO㌃depositionin  
tbe coastalregion（Peeiand Mulvaney，1992）．The  
nぉSO雲Win tbe S25core does not seem to sbow the  
majorvoIcaniceruptionsinthiscenturysuchasthe  
Agung1963（Watanabe et al”1999）．Thesign ofthe  
Agung1963whichisoneofthemostdetectablesignals  
（inthe20thcentury）ininlandicecores（Legrandand  
Del‡naS，1987；Legrand and FenieトSaigne，1991；  
Osada，1996），isnotalsoseenintheicecoredriiledat  
SiteH15，about15kminlandfromsiteS25（Kolmoet  
al．，1999），Perhaps，it maybe difficultto detect vol・  
Canicslgnalsinicecoresfromcoastalreg10nSWhere  
marinebiogenicsulftlrisactivelytransported．  

Ås mentioned above，the ECM peaks coincide  
Withhi爵1NO言COnCentrationsintheS25core，there－  
fore，theNO；prObablyexistsasHNO3．Legrandeial．  
（1987）also described that HNO，SeemS tO be more  
effectivethanH2SO40ntheconductivity．Perhaps，the  
largeECMsignalsat55m，75mand95mdepthsmay  
reflectムigbNO；COnCentrations．   

5．Summary  

WeperformedtheECMontheS25icecoretolOO  
m deptb．According to the estimated acctlmulation  
rate at site S25，ぬe ECM peak at75m deptb may  
PreSentthesignaloftheTambora1815eruption，While  
therearenochemicaldataatthedepth．  

The ECM signal on the S25 core have been 
COmparedwiththeconcentrationsofchemicalcompo－  
Sitionsirltbetop30m．The壬l主g壬IECMpeaksbadgood  
agreementwithhighconcentrationsofNO；andhard－  
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