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Abstract  

T‡1reeicecores，23m，iOm，a11d32‡niorlg，WerereCOVeredinÅugu或，198㌢neartheslユmmitof  
theCboT唱Ce王ceCapintわel好estKunlunMot王ntaiTIS，Tbee壬evatioTl＄Of払edri11sitesⅥrere6，327m，  
6，366m，and6，130mabovesealevel．Thedriuingsattheformertwositesendedatabighoieinthe  
icesheet，Thewholecoringoperationisdescribedhereincludingthepreparationofdri11sitesandthe  
COre prOCeSSlng．  

1．lntroduction  

OneoftbemajorprogramsintheSino】Japanese  
Joint Giac呈ologicalExpedition to the W－est Ku‡11un  
Molユntainsin1987wastberecoveryoficecoreat也e  
Cわongce‡ceCapanditsanaiyses払robはiningpast  
glacioIoglCaland climaticinformationin the area．  
Reconnaissancework carriedoutin1985（Watanabe  
andZheng，1987）suggestedthattheannualprecipita－  
tion on theice cap was a few to severalhundred  
miilimeters．A core of a few tens of meters would  
hencecoverarecordofseveraldecades，duringwhich  
arid areas have deveio画rapid王y througbol正也e  
WOr王dpartlybecauseofthesharpi11CreaSeinbuman  
activities．  

The Cbo喝CeIce Cap，Wbere tbe driliing was  
Carri撼01jt，islocatedata王mostinthecerlterOftbe  
glacialareainthel好estKu‡llunMountains．Itextends  
OVeradistanceofabout7kminlateralextent．Ithas  
twonoticeablepeaks，6，530mand6，374minaltitude．  
Theelevationofitsterminusisaround5，800m，and  
the southernSide of theice cap，Where the major  
activitiesoftheexpeditionwereconducted，Shows a  
闊thergentleslopeofabout5to6degrees．  

Three cores were obtained around the lower 
peakoftheicecap（atlocationsofstakesNo，12，13  
and8inFig．1inAgetaetai．（1989））．Thelengthsofthe  
Obtai‡1ed coreswere23．07m，10．58m，and32．49m，re・  
SpeCtively．Tbeねrmerとwocoringscame acrossbig  
holesin tbeice sheet，and w‘ere discolltinl王ed．Tbis  
reportdescribesthelogisticsandtheoperationofthe  
threedrillings．Anoveralldescription oftheexpedi－  
tionisgivenelsewhere（Zheng，ChenandAgeta，1988）．  

2．Dr‖sitesetuP  

Themo11ntainslopetotheicecapisratbergentie．  
However，aCCeSStOtheglaciertonguebytrucksand  
jeeps，WaS freque王1tly preve王1ted by muddy surface  
COr感itioロSpreStlmablycau璧dbymelti†lgpermafrost，  
Particlユiarlyduringtheearlierhalfofthefieldseason．  
ItwasnearthemiddleofJuly，1987that anadvance  
basecamp（ABC）wasestablished，atanelevationof  
5，805m，attheedgeoftheglaciertongueoftheicecap．  

Thedri11systememployedconsisted of a rein－  
forcedversionoftheW25／w呈nch（SuzukiandShim－  
bori，1984），and animproved S肌type dolible－ttぬe   
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auger drill（Suzukiand Shimbori，1985），and was  
designed to workwith an O．7kWgenerator．Taking  
into accountthehighelevationsofthedrillsites，a2  
kWgeneratorwasused．Thewholesystemwastested  
OnJuly20at an elevation of5，890m on the glacier  
near ABC．  

The dri11sites were about5kmfrom and about  
500 m above ABC．Two smalloversnow vehicles  
（similartoaSkidoo）adjusLedforhighaltitudeswere  
used with sledges for transporting equipment from  
ABCtothedri11sites．Theywereabletocarrymore  
than200kgofequlpme！1tSeaChtrip．Ittookonlyabout  
halfanhourforaroundtrip，COmparedtomorethan  
halfadayonfoot．  

The first drill site was chosen at an elevation of 
6，327m on a shoulder ofthelower peak．Necessary  
goodswerealldumpedatthesiteonJuly29andinthe  
following two days the working space（Fig．1）was  
prepared：Apitaboutl．3mdeepwasexcavated；SnOW  
blocks were piled up alongits periphery；the space  
WaS then covered by a plastic sheet supported by  
SeVeralarchesofbamboostakesasshowninFig．2．  
The winch，drilland other equipment were set up  
insidetheworkingspace．   
Itwasplannedthata6－mandrillingand／orcore  

processingteamwouldstayatthedrillsitethroughout  
the drilling period．However，Since the oversnow  
Vehicles worked very well，it was decided that the  
teamwenttoandcamebackfromthesiteeveryday，  
Stayingovernight atABC，Thiscontributed to good  
health for’the team for the whole coring period，in  
Spiteofthetoughworkathighelevation．TwomounT  
taineering tents equiped with oxygen tanks，maSks，  
Sleepingbags，COOkingequlpmentSandfoodforsev－  
eraldaysfortheteamwerepitchedatthesiteagainst  
asuddenchangeinweatherwhichcouldpreventthe  

teamfrom returning to ABC．Because of continued  
fineweather，theywerenotusedovernight．Theywere  
used only for short rest andlunch preparation．A  
Similarset－upWaSuSedattheothertwodri11sitesin  
thelaterperiod．  

3. Time sequence of coring operation 

A snap shot ofthe operationisgivenin Fig．3．  
Figure4showsthedrillrecordatthefirstdrillsite．・A  
COreaboutO．5mlongwasobtainedineachrun．When  
thedrillingwascontinuedtoolong，increasedcutting  
began to disturb the smooth rotation as well as the 
Verticalmovementofthedrill．Hence，eaChrunshould  
beendedbeforesuchdisturbanceoccurred．Otherwise，  
thedrillcouldbestuckatthebottomofthehole．Such  
an accident took place，On August 5，but various  
effortsenabledustorecoverthedri11fortunatelyma  
fewhours．  

The rate of failure in retrieving core samples 
increasedinthelaterhalfofthedrillingperiod（Fig．  

Fig．2．Schematicviewofthedrillsite．  

Fig．3．Dri11ing operation．Inner and outer tubes as wellas  
Archimedeanpumpareundercleaning．   Fig．1．Completeddrillsite．  
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theArcllimedearlp11mpbeca‡net‡nSmOOtb，T‡li§COuld  
perhapsbecalユSedbyincreaseofsurfaceroughne＄＄Of  
theinnertube．Asaresuit，Cuttingswerepiiedupand  
COmpaCtedatthelowerpartofthepump，preVenting  
freshcuttings鉦ommovingi11tOthepumpanymore  

DATE  AUGUSTナ！987  

4）．This vas mainly due to alternative presence of  
S‡10Ⅵrandicelayers，もO Whichthead紬或mentof也e  
COre CatCherⅥ7aS ra血er diffic111t．A reiativelylong  
COre reCOVery fo王lowed a couple of failures ofcore  
recovery，0ⅥringtoadditioIlaldrillirlgSOftheorderof  
lO cmineacb trial．  

AtadeptbjtユStbeiow17m，thedri11erlCOuntered  
acavityoftheorderoflOc汎TheobtainedcoreⅥraS  
Withbighoarcrystalsof4to5cmindiameteratits  
bottom，Careftlldri11ingwasrequiredto gothrough  
tbecavitysiTICetbelerlがhofthearltiwもOrqt妃知of  
thedrillⅥraSOIlly20cm∴ちelowthehoie，therewas  
found a fracture zone，and the dip of stratification  
incr姦a父dsliddenlyupto78degrees．  

Åt a depth of about22．5m，a COre With hoar  
CryStalsatitsbottomedgewasagainobtained，Which  
indicatedtheexistenceofanothercavity，Stlbsequent  
drilling pro血ced a coreⅥFit壬1Semicyiindricaicross  
SeCtion，SuggeStiIlgtbattbecavitywouldbeavert言cai  
CreVaSSe．社sdeptllWaSねundtobemoretbanO．8m，  
thatis，muCh greater than thelength of the anti－  
torquefin．Hence，itⅥraSdecidedtoendtbedri11ing．  

Tbe second drili＄iteⅥ7aS Cbosen almost at tbe  
Summitoftbeloverpeakof払eicecapatarleleva－  
tionof6，366m．Drill主ngrecordattbissiteisshoⅥ阻in  
Fig．5，Acoupleofねi！uresincorerecoveryseenin抽e  
fi酢IreareprObablyduetoinappropriateadjustment  
Ofthccorecatcher．Atwo－daybreak oftheopera－  
tion，Atl酢ISt12and13wasforrestatBaseCampat  
5，260m．  

Theiastcoreon15軌ofÅugustatadepthoflO．5  
mhadmanyhoarcrystalsatthebottom，Showingthat  
thedri11encounteredacav主ty．Thecavityseemedto  
bethickerthanl．4m，and知rtherdrillingwas由ven  
up．  

Tbethirddrillsitewasaもanelevaとionof6，13（きm、  
approximately2kmdoⅥⅥStreamfromthe員rstdrili  
Si隠Thoughinthemid冊StreamOfthei（：eCaP，thesite  
WaSratherflat．Figure6showsthedr喜iiingrecordat  
tムissite．  

OneoftbetroublesatthesiteⅥraSanenCOunter  
Withaveryfra由1ezoneabo11tO．㍗mthickatadeptb  
Of aroundlO m．The anti仙tOrque君主n was replaced  
With the alternative one70cmlong toincrease the  
torqueagalnSttherotationofthedrilLThisworked  
SlユCCeSSfuiiy，a11dthe（王rillwasabletopassthrough払e  
ZOne，al払ougbt‡1eSizeoftbef主nandthezonethick－  
nesswereaimosモeqlユ1ValenL  

Amother troublee‡lCOunteredirltbeiaterbaほof  
theperiodwasthat themovement ofcutt主n宮Salong  
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evenafteraveryshortdrilling，Say aboutlO cm．At  
SuChasituation，thecorecachersdid also notwork．  
Hence，SeVeralrunswerenecessarytohaveacore30  
to50cmlong．This was the main reason for the  
decreasein corlng Speedin thelatter half of the  
period．Thedrillingendedatthefinaldepthof32．49m  
OnAugust23，theendoftheperiodallocatedforthe  
Operation．  

4・Briefdescription ofcoreprocessing  

Afterthelengthmeasurement，theobtainedcore  
Sampleswerepackedwithplasticbagsandburiedin  
the surface snowlayer adjacent to the drillingsites．  
TheywerepickedupandbroughttoABCneartheend  
Ofthefield season．Most ofthe core processlng WaS  
Carried out at ABC during nighttime when the tem－  
peraturewasbelowOOC．  

Each core sample was cut verticallylntO half．  
Onehalfwaspackedinaplasticbagandstoredina  
freezer，Which waslater shipped to Lanzhou．The  
Otherhalfwasfirstusedtostratigraphicobservation  
（Fig．7）andelectricconductivitymeasurement（Ham－  
mer，1980）．Thenitwascuthorizontallyataboutevery  
5cmintopieces．Eachpiecewasputintoaplasticbag，  
after its surface was shaved with a stainless steel 
knife．Each piece was washed twice withits melt  
Water atthesurface．It wasthenmelted completely，  
and bottled．The bottled samples were shipped to  
Japan for chemicalanalyses．Some results of pre－  
1iminaryanalysesofthesamplesarereportedinthis  
ISSue．  

Fig・7・Coreprocessing．Stratigraphyisunderexaminationuslng  
ahalfcutcorewithalighttable．  

Fig・8・Oversnowvehiclesactivelyengagedinthecoringopera－   
tion．Theshotisatthehighestpeakoftheicecap．  

Thegeneratorworkedsatisfactorilyatthehigh  
altitudesincetheratedpowerwasthreetimesaslarge  
astherequiredpowerofthesystem．AIsothevehicles  
wereabletocarrythisheavygenerator（50kg）with－  
Outanydifficulty．Incasesuchavehiclewasunavaila－  
blewemighthaveusedsolarbatteriesinstead（Koci，  
1985）．  

The drillsystem needs furtherimprovement：a  
varietyofcorecatchersnowhavetobepreparedto  
accomodatevarioustypesofsnowandice．Ageneral  
typewhichworksevenforalternatinglayersofsnow  
andiceispreferableifpossible．AIsotheArchimedean  
pumpmustbeimprovedtoworkforanytypeofsnow  
OrlCe．  

The importance of core analyses has greatly 
increasedlately，and the requirements for snow／ice  
COreShavebecomedemanding．Theyhavetobecolle－  
CtednotonlyfrompolarreglOnSbutalsootherpossi－  
ble sitesthroughoutthe world．We would then face   

5．Generalremarks  

Thewholeoperationwasnothingbutachallenge  
tothehighelevation．Althoughdrilltest／traininghad  
beencarriedoutinadvanceinJapanaswellasnear  
ABC，andamanualforthedrillinghadbeenprepared，  
Carelessmistakesweremadeseveraltimesdurin女the  
Operation．They were considered due toincomplete  
acclimatization of the team members to the altitude．  
Reliableperformanceoftheoversnowvehicleswasan  
OutStandingsupporttotheoperation（Fig．8）．Without  
it the membersshouldhave kept stayingat thedrill  
Site，SO thattheirhealthconditions wouldhavebeen  
much worth and the operation would not have been  
that successful．  
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muchmorevarietyofsnowandicetodrill．Itishoped  
thatthedevelopment／improvementofcoredrillswill  
progressrapidlyinthenearfuttlre．  
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