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CbaracteristicsofYalaGlacierontheViewpointofTritinmContent   
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A】ぬぬet  

Theverticaldistributionsoftrjtiumconlentinglaciericeweredc（erminedattwodi能rentheights  
OfYalaGlacierintheLangtangRegion，NepalHimalayas．Tntheverticalpro航IeoftritiunlCOntentat  
山eupperPOint，Ca．5，400metershigh，thereexistsacl貿Irpeak，Whjchshowstlleirdectionofarti丘cial  
tritiumduetonuelearweapontestseries．AttJlelowerpoint，Ca．5．200metershigh，山etritiumcor卜  
tentisrelativelylowthrou感10utthecore，decreasingwitbdepth．Precipitationnouri濾蛤Stheglacier  
inth¢aCCumulationareaand，afteralongtime，aPpearSintheablationareawiththemovcmentof  
ieebody，CauSingtJledi能rentprofi1esintritiumcontentbetweenthetwopoints．   
ThetritiumcontentintheprecipitationinYalaGlacierismoresimi1artothatinNewDelhi．lndial  
thaninKariLimir．Åf釘Ianistan．Generallyspeaking，tritiumcontentiLltheprecipitationsislower  
inthecoastalareathanintlleCOntineJltalarea．TheprecipitationinYala Glaeierbelongs to the  
COaStalt〉peOntJleviewpointortritiumeontentITherepossiblyexistsagreatdi能rencein tritium  
eontentbctweentheglaeiersnourishedbywatervapoursffomtheseaandfromthecontineIlt．  

1．h仙⊂don  

●LlleClhllilt亡L－t、tllCざrビil†HHllこIlこL）r札lいぶユtedillttlL：boulld叩－iLn：ilbL；t、ヾCenthclroT）iじ礼ILOTIC  
andthetemperatezone，isin且uenced60nSiderablybythemonsoonffomIndiainthe＄umer  
and梗thew℃Sterlies血tbewinter．Asthehighmouれ也i那S鹿t¢hたom也eeasttotbewestin  
11lt；llimこ止LylLRcきion．itil…TISiderc111hこIltItじi）nlL｝unt11rWこ血r、叩OILr、paSSjllglhT－（）uざhLhe  
トIimこLlil）ilゞduringtllC‖ll－71、O（＞Il札u、（、Il、i＼一山t主＼●cl）一川1こL）］．l．・ndt：rnlt；hilnletePrいIl一ぎ厄】silllこl－  
tion，也ereexistm＆ny王arge如Gier＄ぬngねgon血esolltbmslopeor也eHima払ya＄，Orga－  
niZmglmpOぬntwa短rreso籠ー¢eSi正也ereg10軋Inthi＄repOrt，We揖駆ⅦSStheon騨汲andthe  
¢ircdadonofw＆terinthegiacierbasedon仏etritllmCOntentObtainedinYalaのakpatse可  
GlaGierby血eGlaciological£ⅩpeditionorNepalin19Slandinl粥2．  

ヱ．Metb仇k札l山M鵬erills  

Coreboringsoftheglacierf－omthesurfacetothebottomwerecarriedoutatYalaGlacier，  
l（℃l旭IintheI∴mぎ†こLngl・linl；llこL）こIi†lNLLTlこIl．bytll叩r（tie山inlt）tSlこLndin19nThL：b（一rinぎ  
S如sweresetuponYぬG王aGier，COV併1ngⅦptbemoⅦnt温血ar組鉦omana鮎udeor5，500  
metL：rり05．1（X）Tnelcrド∴lHh亡llL・iぎht＝一r5．180nleh：rSinlリ汽1こ川d5．11O5nl亡Icrsinlt）ドエヽ1いre  
dぬ濾edde＄ぽわtionson血ege（〉許apbi随1氏a餌∫e＄0で払eghcier社ndonthepr房雄t＄arein加－  
duL；L：dh〉、W；ltこMこLhcじtaIliTllhi、t－Olume．S〔l111亡Orlhct；urL：Sil叫、1亡S≠－L：rCSuhit：じLedLolhcde－  
temination oftritiumCOntent．   
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3．ResⅦ1tsandDiscussion   

3・1・Co皿e印加ationo一飯i血mh仙ebo血gcores釦叩1es   
TheconcentrationoftritiuminthecoresamplesisshowrlinFig．1．Allofthevaluesare  

COnVertedintothoseinNovemberin1982，becausetheyalwaysdecreaseduetoradioactive  
decay・Opencirclesatthesurfaceoftheglaciershowtheconcentrationoftritiuminthesnow  
SamPleobtainedonNovember，3in1981・ThedashedlineinthefigureshowstherangeOfthe  
depth，Wherethewaterinliquidphasewasspoutingintheboringhole，andthetritiumcon－  
tentinthewater．Thro11gho11tthecoreattheboringsitein1981，theconcentrationoftritium  
WaSre］ativelylowandseemedtodecreasegraduallywithdepthfromthesurface．Onthecon－  
traryatthesjtein1982，tritiumcontentincreasedwithdepth，ShowingitsmaxiⅡmmVahleat  
Ca・22・5metersdepth，andthendecreasedtothelowestvalueatthebottomoftheglacier．  
3．2．StructtlreOfYdaGlacierontheviewpointoftritiuJnCOntent   
Milleretal・（1965）reportedthattheverticaldistributionoftritiumcontentintheglacierin  
Nepalkeptrecordsofpastfal）outontheglacierandhadsomepeaksduetothermonuclear  
testseries・Herewecanalsoconcl11dethattherearesomeiIわectionsoftheartificialtritium，  
resultingfromthermonucleartestseries，intheicehyersatthesite5，405metershigh，beca11Se  
thereexistsomelayersofhighconcentrationoftritium．Onthecontrary，WeCannOtdetect  
SuChtritiumpeaksinthecoreatthesite5，180metershigh．Takingthefactsintoconsidera－  
tion，WeCanCOnCludethatthearea11ear5，400metershighisanaccumulationareaandthat  
theareanear5，200metershighisanablationarea，Wheretheicebodyoftheghcierflows  
downftomtheaccumulationarea．   
Thereexistedwaterinliquidphaseintheglacierattheuppersite，WhosetritiumノCOntent  
WaS39・94j＝0・20TU・hDecemberin1981，WeCOuldobservethewater且owingffomtheend  
Oftheglacier，Whosetritiumcontentwas21．4土2．4TU．Takingintoconsiderationthatthe  
tritiumcontentthro11ghoutthecoreatthelowersitewaslow，itisprobablyconcludedthata  
PartOftheglacierintheacc11mulationareaiscoIISumedbyflowingdowninliquidphasewith－  
OutpaSSingthro11ghtheablationareainsolidphase．Therefbreinordertoconsidertheresi－  
dencetimeofwaterintheglacier，itisprobablyimportantthatweshouldtreattheglacieras  

Fig・1・Theverticaldistributionsoftritiumcontentattwodi蝕rentheightsofYalaGlacier．Theval－  
uesarerepresentedasthoseinNovemberin1982．Theopencirclesshowthevalueinthesnowfa11in  
theglacieronNovember，3in1981．Thedashedlineshowsthedepthwherewateroccurredand  
its tritiumcontent．   
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Fig・2・SchematicdiagramoftheAowlinesofwaterinYalaGlacier・Thickarrowsshowtheflow  
linesofwaterinliquidphaseandthinarrowsinsolidphase．   

掬OpartS，an祝mmdationarea弧danめIationarea・Rg・2sもowstもe鮎wli盈gSOr払ew裏er  
inliquidphase（thetbickarrows）andt壬10Seinsolidphase（thethinarrows）schematica11y，  
e＄timatedinYalaGlacierasmentionedabove．  

3．3．Origim0lw温血res鰯matd鉦om伽iti仰IC棚tent   
riぅt11ri17T．＼＼・ハ＼・illi11trO（1uet：tll”t、nじe】ltriLliいnいrtriliu111inlt一己preL；小ililtil111、inlh亡きlobnl  
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Fig．3．MapofthedistributionofstationsoflAEAsurroundingtheNepalHimalayasandmeridional  
distributionsoftritiumcontentinprecipitationsaveragedduringtheperiodsfrom1963to1964and  
fron11978to1979．Thein］andstaljonsarerepresentedas●andthecoas【alstations0．Thevatues  
inTokyoarerepresentedas△．   
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SCale・Eriksson（1967）andStewartetal・（1968）reportedthat，inthegeographicaldistribution  
OftritillmCOntentintheprecipitationsintheNorthAmericancontinent，highconcentra－  
tionlevelocc11rredinthenorthemandintheiI）1andparts・Kigoshietal・（1970）reportedfrom  
theirobservationizIJapanthatthetritiumcontentintheatmosphericmoisture丘omthecon－  
tinentalairmasswashigherthantheonefiomthemaritilneairmass．Asimi1arresultwas  
alsoobtainedintherain払11（Shimada，1978）・Ehhalt（1971）describedthatthehigherconcent－  
rationoftritiumwasobservedinthewatervapourofstratospherethaninthatoftropo－  
SPhere・Worldwidemeasurementsoftritiumcontentinprecipitatio11SWerePublishedbythe  
lnternationalAtomicEnergyAgency（IAEA）（1969，1970，1971，1973，1975，1979，1983）．The  
distributionofstationsoftritiummeasurementssurroundingtheNepalHimalayasisshown  
inFig．3，Wherethecoastalandtheinlandstationsareshown，reSpeCtively，aSOPenCirclesand  
CIosedcircles．Inthefigure，themeridionaldistributionsoftritiumcontentintheprecipita－  
tionsaveragedduringtheperiodsfrom1963to1964andfiom1978to1979inthestationsare  
ShownalongwiththevaluesinTokyo（thetriangles）．Itisc）earlybbservedthatthetritium  
COntentintheprecipitationinthenortheminlandstationswashigherthanthatinthesouth－  
erncoastalstationsaswasreportedintheNorthAmericanconthent．Amongthestations，  
NewDelhiisthecriticalpointwhichdividesthemeridionaldistributionoftritiumcontent．  
ItisconsideredthattheprecipitationinNewDelhiise飴ctedbythewatervapourftomthe  
Sea．Fig．4showstheannualvariationsoftritiumcontentintheprecipitationsinNewDelhi  
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Fig．4．AmualdistributionsoftritiumCOntentinprecipitationsinKarizimir，inNewDelhiandin  
Tokyo．Theverticallinesshowtherangebetweenthemaximumandthemimimumvaluesintheyear．  
TheclosedcirclesshowthevaluesreportedbyIAEAandtheopencirclestheonesinTokyoestimated  
fi・OmthedatainOttawa．   
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T＆hIe）・TritiumcontentjnprcしipitatiいnSaヽ■eragedin）975afLcl・Ⅰ＾ti＾（．1979）．●isthevalueob†ained  
iユi！椙2．  
Bombay  Jhraehi  ShiJlong  New Delhi Karizimir  YaJaG）acier  
1タ．6  23．3  22．0  20．9  156，5  12．9●  

andinKarizimirwiththerefbrenceval11eSinTokyo，WherethecIosedcirclesarethevall鵬  
reportedbyIAEAandtheqpencirclesaretheonesinTokyoe＄ti皿tedfiomthevaluesin  
Ottawa，Canada．Tritiumcontenti71theprecipitation＄inKarizimirismuchhigherthanthat  
inNewDelhithroughotlttheobservedyears，Whichprobab短showsthattheprecipitation＄in  
NcwDclhiaTeinfluencedh）・1hc＼Val亡T、■主IT）Our什omLhcseiliLndthosein Karizimirb）・lhe  
“－ilterVaPO11rfl・Omthecontincnt．＾fL亡r1975．theTritiumconlt＝一11didnotsho、、●ahTge、こLriiト  
tion三1S≠・aSeStimatcLIrromtheJutajnTok）・0．Then．†hc：l＼・じrageeOnCentrationsいf－tritiumin  
thepreeipitationsin1975neattheNepalHimalayaarelistedinTablelwiththedatainthe  
Sl10WObtainedatY粛aGlacierin1981．Itisclearbrobservedthatthetritium80ntentinthe  
PreCipitationiIIYalaGlaci¢rismoresimilartothatinNewDelhiinthecoastalareathanthat  
inKarizimirinthecontinentalarea，WhichshowsthatYalaGlacierisnourishedbythewater  
VaPOurffomthesea．Themaximumvalueofthetritiumcontentobtainedintheacc11mu）aq  
tionareawasabout280TU．1fthevahIeWaSdlletOthefhlloutpeakin1963，thetriti11mCOnq  
tentilltheprecipitationinYalaGlacierin1963isestimatedtobeabout810TU，takingthe  
radioactivedecayintoconsideration．Thevahlei＄alsosimilartotheoneinNewDe）hiin  
1963．Thereexistsa餅挽tdi蝕托n辞intritiumcontentbetweentbeprecipitationsjntbecon－  
tincntAlareilこIndinthccoilStalarca．andth亡PreCiT）itェIti（一一IinYLLhGlェICi亡r belongゝLothe  
COaS払Itype．  

4．CondⅦSiom  

TheverticaldistributionsoftritiumCOntentintheghcierweredeteminedbothinth¢aC－  
CumulationareaandintheablationareaofYalaGlacierintheLangtangRegioninNepal．  
Inthea∝umulationarea，thelayerwhichshowsthei頑ectionoftheartificialtritiumwasob－  
servedclearly．htheablationarea，theil肩ectioncouldnotbedetectedthrougholltthecore．  
Theicebodyintheablationareaseemstoberelativelyold，takingthetritiuncontentinto  
consideration．   
Thetritiumc（一ntel11iTtthじTIT・Ceipiuti（、一Ii－11■こLlこIGIこIL；it：riゝ一一IOTeゝimjlar101h；lti－1r（ビ甘  
Del鮎tぬn短足ari滋mir．TritiⅥmCOntentin也ew孔terYapOW丘omtbeseaismhlowそrthan  
tもeoneたomt王IeGOntinent．Iti＄pOSSiblyconsidered血atthetrithmcolltentSintb．egl鋸iers  
inChinaandinUSSRarehigherthantheoneinYalaGlacier．  
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