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Abstract  

ShallowicecoresweredrilledatSite－），GreenlandbyJapaneseArcticGlaciologicalExpedition  
membersin1989．An accumulationratevalueof42cm ofice／year forthe core was obtainedby  
utilizing LakiEruptionreferencehorizonin17830bservedby ECM measurement onthecore．A  
referencetimescalecalculatedbysimplesummationsofammualaccumulationlayersagreesreasona－  
blywellwiththeresultsofECM，ECandpHmeasurementsforthevoIcaniceventsignalsonthecore．  

1．lntroduction  

AteammembersofJapaneseArcticGlaciological  
Expedition（JAGE：PI，Dr．0．Watanabe）successfu11y  
ObtainedonelOOm－longandone206m．longicecores  
atSite－J（66051．9’N，46015．9’W），Greenlandduringthe  
fieldactivitiesin1989．Theprimeobjectives ofthe  
Shallowicecoreinvestigations are to acqulre muCh  
fuller understanding of the near－Surface character－  
isticsoftheicesheetandtoextracttheinformationon  
the environmental condition changes whithin a few 
hundred years backin time（Watanabeand Fujii，  
1990）．Atimescaleofanicecoreisgenerallydeter－  
minedbymulti－parameterCOreStudiesandenablesto  
examinelocal，regionalandarealchangesinthepast  
environmentalconditions by cross．correlating the  
obtained signals with those of other ice cores from 
Varioussitesontheicesheet．Thisreportfocuseson  
estimatinganaverageaccumulationrate（i．e．arefer－  
encetimescale）fortheSite－Jicecorebytakingthe  
detailedstudyontheDye－2（66．48QN，46．330W）icecore  
into consideration．  

2．Dye－2icecorestudy  

DyeL2locates about 50 km south of Site－）．  
ElevationandlOmrdepthtemperature atDye－2are  
2100m a．s．1．and－17．220C respectively，Which are   

quitecomparabletothoseof2030ma．s．1．and－16．3CC  
atSite－，．AlOO．20m－longicecorewasdrilledatDye  
－2in1977 and analysed by GeophysicalInstitute，  
University of Copenhagen．Detailed 6180 analysis  
WaSmade ontheDye－2corewith a procedure of16  
Samplingperyearbasedontheassumedaccumulation  
rateof36．5cmofice／year．Theseasonalvariationin  
the6180profileobtainedallowedtodatethecoreback  
to1742A．D．atthebottom on ayear－tO－yearbasis．  
AhighsignalpeakinECMmeasurementasobserved  
atadepthof85．3mofthesamecore，COrreSpOndingto  
Lakieruptionin1783．Thetotalβactivitymeasure－  
mentshowedaclearsignalincreaseatadepthof12．  
5m，COrreSpOnding the start of1955A．D‥ Allthe  
above measurements lead to an establishment of a 
reliabletimescalefortheDyer2corewithanaverage  
Valueofammuallayerthicknessof37．4cmofice／year．  
Annuallayer thickness（ALT）genera11y decreases  
Withdepthduetotheflowoficemass．Thethinning  
rateofALTwithdepth，however，WOuldbeinfluenced  
by the upstream distribution of accumulation rate  
and／orice thickness variations（Reeh et al．，1985）．  
ThemeanALTforeverylOyearintervaloftheDye  
－2coreisshowninFig．1．Thevariationintheprofile  
ShownisquiteirregularandwellexceedslO％ofthe  
average ALT value of37．4cm for the entire core．  
ThemeanALTvaluesforlongertimespanscounted  
backwardsfrom1970A．D．tothepast are shownin   
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Fig，1．Mean annua11ayer thickness（ALT）profile at DyeM2，Greenland（10year  
average）．  
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Fig．2．Meanannuallayerthickness（ALT）valuesobtainedwithvarioustimespans  
OntheDyeN2icecore．  

Fig．2，Whichsuggeststhatmore than a fewtensof  
yearsarerequiredtoobtainarepresentativevalueof  
meanALTaroundDye－2area．Forthepresentday  
value of accumulation rate at Dye－2location，the  
abovevallieOf也eaverageALT，37．4cmofice／year  
isadapted（Ciaus巳nand壬iammer，1988）．Ⅰ）eptb－age  
relationshipsfortbemeasuredprofileby♂l＄Oanalysis  
andthecalstilatedprofilebysimplesurnmationof37．  
4cmoficepereachyearareshowninFig．3．Differ－  
encesforthesetwoprofilesaretobeseenwithinafew  

meteroficeatseveralagelevels．   

3．Site－Jicecorestudy  

Two tentative time scales are availab主e for the  
SiteJcorビfr（）lllECMmeasurements（Nishio、unPub－  
1ished）ardECandpHmeasurementsonme重tedsam－  
ples（Fujii，unpublished）．They both utilized refer－  
ence horizons of voIcanic events，Since their time  
SCales differ by a few meters from each other at   
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Fig．3．Depth¶agerelationshipsoftheDyeM2icecore．  
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Fig．4．Depth－agerelationshipsoftheSiteJicecore・  

SeVeralagelevels，anattemptWaSmadetoestimate  
an averageALTvaluefortheaccumulationrateat  
Site－J．  
ThesimplestwaytocalclユIatetheaverageÅLTis  

to select a reference horizonⅥritb a knovn age of  
whieh the event should have oe（二urred morビ than  
severaltensofyearsbeforepresent．Adistinctsignal  
peakofECMwasobservedataniceequivalentdepth  
of86．673m（Nishio，unpublished）．Assumingthatthis  
peakpositioncorrespondstoLakierruptioneventin   

1783，an aVeraged ALT value of42cm ofice was  
Obtained．The bottom depth of the SiteJ coreis  
aboutlO％oftheicethicknessinthisregion（Reeh，  
1989）．Therefore，We may eXpeCt aboutlO％de－  
Crea父inALTwitbinthecorele－1g汰duetotbeic苧  
sheetflow．However．theALTvariationobser＼▼edin  
血eDyew2coresl喝geStS払attbeupstreame触ctsare  
muchlargerthanthegeneralALTthinningfortheice  
COre．Areferencetimescalewascalculatedbyusing  
a constant accumulation rate of42cm ofice／year   
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witbout considering any ALT variations andⅥraS  
compared wit弘也e o軌ertwo tentativetime scales  
（Fig．4）、Twoo偽ertimescalesa許eequiteⅥ㌢eまiwith  
thビrefc・renぐe time seale and the deLPth differenceis  
witbin a短wmeter atthesame agelevel，Whichis  
comparabletotbenaturaivariationobseⅣedⅥritbtbe  
Dye仙2icecore．Tb襟efindingsieadtoconciude軌at  
acctlmuiationrateatSite｝J，Greenlandis42cmofice／  
〉Tビar．Furtht＞rCOreStudiesare11eededtいhavetllOre  
dビtailpdtinlP江ale forthe SiteJc（1rビ．   

4．Accumulation rateatSjteJ′E）ye2area  

ThtさこICCunlulation rates obtained at Sitビ∴7and  
Dyew2are42a‡扇37．4cmofice／year．Tbesevalues  
aresignまficantlybigber払antileeSもimaも感valueof  
abol止33cmofice／yearbyReeb（1985）．Obviously  
measuTed data nvailable at present；lre tOOlittle t〔1  
co11Stl・tlCt mいre reliこIble map on acculllulation rate  
distribution for thissouth＼＼でStern Part Of（ireenland．  
AnetwcIr・kofshallowicecorcst＞X†endedbaektoLaki  
eru詳ioneventin1783is一明Ⅵiredforat〉etter㍊nder岬  
standing of present condition on accumuiation rate 
distribし1tiいtl．  
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