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Abstract  

WecarriedoutapreliminaryglaciologicalresearchontheNo．31GlacierintheStlntarKhayata  
Range，Sakha Republic，R11SSian Federation，inthe summer of2001，This glacier wasintensively  
Studied，includingmassbalance，icetemperaturemeasurementsandsurveying，byRussianresearchers  
in1957L58（the3rdInternationalGeophysicalYear）（Koreisha，1963）．Weaimedtoobtainthechange  
Oftheglaciervolumesince1958tostudyclimatechangeduringthelast40years，andtoknowthe  
possibilityoficecoredrillir噂andanalysesforpaleocIimaticstudyintheeasternSiberia．Theglacier  
isavailey－typeCOldglacierofapproximateiy3．85kmlongandcoversthealtitudefrom2728mto  
2050ma．s．1．Theaccumulationareaofthegまacierismostlyunderiainbysuperimposedice，Whichis  
Slightly capped with water～Saturated firn．The ablation areais characterized by well－developed  
longitudinalfoliations，andbasalicelayersattheveryendoftheterminus．Theairtemperaturewas  
ashighas12．70CinaverageattheBaseCamp（ca．2000ma．s．1．）duringtheobservationperiod（July  
21－27，2OOl），andweobservedintensivemeltingatthewholeareaoftheglacier．Fromtbisobserva－  
tion，WeCOnCiudethattheglacierisnotstlitablefortheicecoresttldybecauseitisprobablydifficult  
to reconstruct a continuousice core climate record．  
Besideglaciologicalstudies，WeCOnductedatopographicalsurveyoftheglacier，Whichshowed  

thattheglacierterminushadretreatedapproximateIy200mindistanceandloweredbyapproximateL  
iy20mfrom1957－59to2001．  

1．tntroduction  

Itis wellknown that the globalwarming at  
Siberiaismostclearlydetectedfort壬Ielast30years：  
airtemperatureincreasedbymorethan28Cfrom1966  
to1995（ChapmanandWalsh，1993）．Airpollutionin  
theArcticregionisbelievedtobe attributedto the  
human activities parts of which center on Siberian  
industrialcities．Howeverthedegreesofglobalwarm－  
ingandthepo11utio11inthefareこISternpartOfSiberia  
are stillnot wellknown and extensive studies are  
necessaryforunderstandingrecentclimateandenvi・  
ronmentalchangesinthefareasternSiberia．   
Inreconstructinghistoriesofclimateandenviron－  

mentalchangesinSiberia，icecorerecordisoneofthe  

mostpromlSlngarChivessinceglacierscontainsucces－  
Siverecordsofclimate andenvironmentalsignalsin  
thepast．Therecentclimateintheeasternpartofthe  
Sea of Okhotsk has beeninvestigated byice cores  
Obtained at UshkovskyIce Cap of the Kamchatka  
Peninsula（Shiraiwa eialリ1999；inpress）．This was  
COnductedasapartoftheintegratedresearchproject  
Of“Atmosphere－Ocean∵CryosphereInteractioninthe  
Sea ofOkhotsk and the Surrounding Environment”  
Wbic壬1WaSinitiatedin1995as a COE（Center of  
Excellence）ProjectdesignedbytheInstituteofLow  
Temperature Science，Hokkaido University，Japan  
（Kobayashietalt，1997）．Ontheotherhand，grOupSled  
bythe NationalInstituteofPolarResearch，Tokyo，  
Japan，bave studied seasonalsnow and glaciersin   
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Siberia under the umbrella ofICAPP（Ice Core Ciト  
CumMArctic Paleoclimate Program）since1998  
（Watanabe，1995；1997；Fujiieial．，2000）．Boththe  
Institutesjointlyplannedtoconductanewicecorlng  
in Siberia aiming at the reconstruction of paleoN  
CIimateofthefareasternSiberiadatingbacktothe  
past300years．  

We have chosen No．31Glacierinthe Suntar  
－KhayataM：ountains，SakhaRepublic，RlユSSianFeder－  
atiollaSapreliiⅥinarytargetfortbeicecore－driliing．  
Itistheonlyglacierthatwaspreviouslystudiedinthe  
fareasternSiberia．VariousglaciologlCalstudies，SuCh  
as mass balance，ice temperature measurements，  
mapping，meteOrOlogicalobservations，Wereintensive・  
1ycarriedot王tattbeglaく：ierd11riIlgSeVeralyearsintbe  
OCCaSionof3rdInternationalGeophysicalYear（IGY）  
in1957岬58（Koreisha，1963）．  
Thispaperreportsourpreliminarystudiesonthe  

glacier No．31by Russian－Japanese Collaborative  
Researchin2001．Wesummarizetheresultsonlogis－  
tics of the field campaign，tempOralmeteoroIogical  
Observations，ablation measurements and survey of  
theglaciertoassessthepossibilityoficecoredrilling  
at the No．31Glacier．  

2・Geo即aPhicalsetti咽  

No・31GlacierissituatedinthenorthernrangeS  
Of Sunt；n・－Kha）Tata Mt）untains which divides theIn－  
digirka river drainage to tbe arctic ocean and tbe  
SOuthNOrienteddrainagetotheSeaofOkhotsk（Fig．  
1）．TheNo．31Glacierislocatedat62035rN，140052′E  
and approximately510km westfrom Yakutsk，the  
CapitalcityofSakhaRepublic．OneoftheNorthern  
－Hemispberecoidestplaces，Oimiyakon，issituatedat  
llOkmnortheastoftheglacier．Theglacierisaccesq  
Sibleonlybyahelicopterafter3．5－hoursflightfrom  
Yakutsk．  
AccordingtoKoreisha（1963），theglacierfacesto  

nortbvestwitht王1eareaOf3．2km2，1e‡lがbof3．85km  
andthewidthofO．85km（Fig．2）．Thehighestandthe  
lowestpartsoftheglacierare2778and2023ma．s．1．，  
respectively．Theaccumulationareaoftheglacieris  
COnneCtedwiththatoftheNo．29glacierfromwhich  
asmallamotlntOficedischargestotheablationarea  
Ofthe N玖31Glacier（Fig．3）．The abiation areais  

Fig．2，TbeNo．31G王acierpbotgrap王Iedfromnor払一ちulky  
morainecomplex st王汀Oundingtkpresent termin11S主s  
COnSideredtobetheLittleIceAgemoraine．TheBase  
Campislocatedjustbelowthelefトlowercornerofthe  
photograph．  

Fig．3▲ Aeriaiviewoft‡lelユpperpartSOftbeNo．29andNo．  
31Glaciers．Thetwoglaciersareconnectedeachother  
Withanicedivide．Itisclearlyseenthatthesurfaceof  
theglaciersaremostlycoveredwithice．   Fig．1．LocationandtheoutlineoftheNo．31Glacier．  
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Characterized by welldevelopedlongitudinalfolia－  
tions，and basalicelayers at the very end of the  
terminlユS．  

3．Membersofthefieldcampaign  

The members of the field campaign to No．31  
GiaciercorlS主stedoftbefollowingthreeJapaneseand  
five Russianscientists：  

上川（んリ1・  

TomomiYamada：Dr．（Glaciologist），Associate Pro－   
fessor，Instittlte Of Low Temperature Science，   
HokkaidoUniversity，Sapporo，Japan   

肋プ裾みβ和ご  
TakahashiShuheiニ Dr．（Glaciologist），Professor，   
KitamiInstituteofTechnology，Kitami，Japan  

TakayukiS壬Iiraiwa：Dr，（Giac主ologist），ÅssisとantPro－   
fessor，Institute of Low Temperature Science，   
HokkaidoUniversity，Sapporo，Japan  
Yuriy Kononov：Dr．（Geomorphologist），Researcher，  
Institute of Geography，Russian Academy of Scト   
ences，Moscov，Russia  

MariaI）．Ånanicheva，Dr．（Hydrologist），Researcher，  
Institute of Geography，Russian Academy of Sci－   
ences，Moscow，Russia  
MichaelM．Koreisha，Dr．（Glaciologist），Professor，   
GlaciologyGroupofProductiveScientificResearch  
InstittlteforEI唱ineering三nvestigationforConstruc－   
tion（PNIIIS），RussianAcademy ofSciences，Mos－   
COW，Russia  

YaroslavD．Muravyev，Dr．（Glaciologist），Seniorsci・   
entist，InstituteofVoIcanology，RussianAcademy   
OfSciences，Petropaviovsk－Kamcbatsky，Russia  
Taras Samborsky，Dr．（Hydrologist），Researcher，   
Department of Geography，Moscow State Univer－   
Sity，Moscow，Russia   

4．1tinerary  

ThreeJapanesemembersleftJapanfromNiigata  
InternationalAirportforVladivostokon15July2001．  
Y．Kononov，WholeftMoscowforVladivostokon14  
July，met theJapanese members at the custom of  
VladivostokI頭ernationaiÅirport．Y．Ko王10nOV pre－  
pared officialdocuments at Moscow to clear the  
CuStOmissues at Vladivostok and this worked well．  
Afteradelayofoneandhalfdays，thefourmembers  
arrivedatYakutskon18JuIy2001andjoinedother  
RlユSSian members who already arrived there on16  
JulyfromMoscow．AfterafewdaysinYakutskfor  
preparationofthefieldcampaignandthenegotiation  
Of a helicopter flight，Weleft Yakutsk for No．31  
Glacieron21Julyandcameback to Yakutsk on28  
July．Theduration ofthefield activitieswereseven  
days from21to28July．Tbe threeJapaneseleft   

YakutskforJapanonlAugustandarrivedatNiigata  
On2August．Y．KononovcametoVladiostok onhis  
Wayl〕aCktoMoscowtobelptbeJapanesemembersin  
Clearingthecustom．FourotherRussianmembersleft  
Yakutsk on2AugustforMoscow．   

5．Results  

こヲ．／∴仇血潮油如てJ／【｝わ∫【1r川れ）JJ∫  
Airtemperatureandglobalsolarradiationwere  

measuredatthe BaseCamp（B．C．；62836′46．3〝N；1400  
50’38．2′′E；2005ma．s．l．）withameasurementinterval  
Oflhour．Airtemperaturewasalsomeasuredeveryl  
bourontbeglacieratSl（62036722．6”N；140051′14，5〝E；  
2073m臥S．l．），S5（62035′55．7′′N；140051′50．1〝E；2234m乱  
S．1．），S9（62035′28．3”N；140052′27．5”E；2327ma．s．l．），Sll  
（62O35′20．6′′N；140052′51．2′′E；2395ma．s．l．），S14（62035′  
04．8”N；140053′29．0′′E；2484ma．s．l．）andtheriverLSide  
StationneartbeBaseCamp（B．C．（river）；2000ma．s．王，）  
bycompactthermistors（Ondotori）（Tablel）．  
Figure4shows the hourly air temperatureand  

globalsolarradiationattheBaseCamp．Theweather  
COndition during the field eampaign was general1y  
goodandtheairtemperatureattheBaseCampvaried  
from7to2O昏Cwithan average air temperature of  
12．70C．Globalsolarradiationwasalsogenerallyhigh：  
it reachednearlylkW mv20CCaSionallyin daytime．  
These temperature and radiation conditions were  
responsible for the intensive surface melting 
mentionedbelov．   
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Fig．4．Hourlyairtemperatureandglobalsolarradiation  
Ol）SerVedat也eBaseCamp育0InJuly21toJuly27，2001．  

・了．ニ．1／血／．ご・り／川‥ハ〃ハ仙〃ト・／／仙■ ミ小一・∴′＼／りノ′い、  
Ablationoftheglaciersurfacewasmeasuredby  

means ofconventionalsnowstake method．Fourteen  
Stakeswereinstaliedaiongthecentralfiowlineofthe  
giacierandtheheights ofthestakesweremeasured  
twiceaday．Theheight differencewasconvertedto  
WaterNequivalentvaluesbymeasuringdensitiesofthe  
surfacesnowandiceatseveraltimesnearthestakes．  

Figure5shows the time－Series of surface mass  
baiance（cmin water eq．）at each stake血ring t壬Ie   
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Tabiel．AirtemperattiremeaSuredatvarioussitesattheBaseCampandtheNo，31Glacier．  
Temperaturedata（1hourinterval）【CC］  Temperaturedata（1hourinterval）【OC】   

Date／Time  B．C．  Sl  S5  S9  S14  Sll  B，C．（river）  Date／Time  B．C．  Sl  S5  S9  S14  Sll  B、C．（river）  
（JST，GMT十09h）  （JST，GMT＋09H）  

00  2001．7．2416  00  】．5．1  12．3  10．9  9．2  9．8  9．7   15．4  
00  10．2  2001．7．2417  00  12，7  10．0  6．9  6．5  7．0  7．4   12，6  
00  9．1  2001．7．2418  00  12．7  10．3  8．3  8．1  9．6  8．9   12，4  
00  8．4  2001．7．2419  00  13．2  12．6  7．6  6．8  5．6  8．2   12．8  
00  8．9  2001．7．2420  00  11．6  9．4  7．8  5．7  7．2  6．2   11．3  
00  8．6  2001．7．24 21  00  10．8  7．6  6，7  6．0  7．3  6．6   ユ0．6   

2001．7．22 0：00   9．2  2001．7，2422  00  10．1  7．9  7．1  ≧ 4．9  7．5  6，9   9．6  
00  8＿2  2001，7，2423：00   9．3  8．3  6．2  6．9  6．3  7．6   8．4  
小小  8．3  2（）01，7．25 0：00   10．7  9，0  6．1弓  5．3  4．3  6．1   9．7  
00  8，5  2001，7，25 1：00   9．ユ  7．8  4．9∃  6．3  5，5  6．6   8．0  
00  8．5  2001．7，25 2二00   8，4  7．9  4．5  5．9  5．9  5．7   7．4  
00  8．2  2（）01，7．25 3二00   8．6  7．0  4．3  4．3  4．8  5．0   7，3  
0（）  6．9  2001．7．25 4：00   7．7  6．0  3．9  4．9  4．6  4．6   7．5  
00  9．8  2001．7．25 5  00  7．9  6．6  5．4  4．2  3．6  5．2   7．6  
00  13．0  2001．7．25 6  00  7．6  6．6  4．5  6．8  4．6  6．7   6，9  
00  13．6  2001．7．25 7  00  l0．9  11．0  8．8  10．6  10．3  9．7   12，2  
00  16．5  2001．7．25 8    12．9  11，8  9．8  8．5  11．5  10．4   12．7  
00  16．2  2001．7．25 9  00  15．1  13．8  8．6  11．7  11．9  11．3   14．9  
00  18．7  2001．7．2510  00  17．3  15．5  7．9  12．5  12．6  12．2   17．3  
00  15．7  2001．7．2511  00  17．7  14．1  11．2  14．6  、14．6  14．8   17．2   

2001．7，2214：00   14．5  2001．7．2512  00  18．0圭  15．0  9．0  1（〉．6  14．3  16．6   17．7  
00  15．3  2001．7．2513    18▲4  14．6  11，5  11．9  13．1  17▲2   17．3  

8，7  2001．7，2514：80…   18．6  14．6  11．4  ，12．6  17．1  12，5   00  14．8  17．5   
2001．7．2217：00   14．9  8．9  8．8  2801．7，2515二00   18．0  13．5  11．0  11，8  15．0  12．0   16，7   
2001．7．2218：0（き   14＿2  6．9  8．1  7．6  2001，7，2516：00   17．6  12．5  10．8  13．1  13．2  15．1   15．5  

00  12．4  1（）．6  5．9  6．9  5．7  20（）1．7．2517：00   16．5  11．5  10．1  】13．8  12．8  15．0   14．9   
2001．7．2220：00   11．6  9．6  5．4  5．8  5．4  2001．7．2518：00   15．3  13．0  8．6  12．4  13．6  14．6   14．6  

00  10．9  7．8  5．6  6．0  4．4  2001．7．2519二00   14．7  13．3  8．4  11．4  11．4  12．6   13．9   
2001〟7．2222ニ00   10．5  9．0  6．3  5．5  4．1  2001．7．2520：00   12．6  11，2  8．0  9．8  9．8  10．7   11．5  

00  10．0  6．9  5．1  4．8  4．8  2001．7．25 21  00  13．1  10．2  7．0  8．0  8．2  9．3   11．8  
00  9，9  7．2  4．9  4．0  3．6  10．5  2001．7．2522  00  11．7  9．0  6．9  6．5  7．1  8．1  
00  9．8  8．4  5．4  4．6  3．7  2001．7．2523    1仇2  7．6  6．3  6．6  7．6  7．8   10．4   

2001．7．23 2：00   8．6  7．4  4．6  4．3  4．6  2001．7．26 0  00  10．1  8．3  6．1  6．3  6．9  7．2   9．4  
00  ≡ 8．6  7．5  5．9  5．5  6、1  2001．7．26 1  00  10．1  7．3  4．9  7．0  6．0  7．3   
00  7．6  7．2  6．0  5．5  6．0  2001．7．26 2：00   10、2  6．8  6，3  7．8  5．2  7．8   10．0  
00  8．2  8．1  6，1  5．3  6．1  2001．7．26 3  00  9、3  8．l  5．4  6．5  4，7  5．9   8．2  
00  9．2  8．4  5，9要 7．5   6．7  2801，7，26 4：00   9．6  7．6  6．5  5－4  ぎ 4．6  5，4   9．0   

ご岬1．丁．ヱ1 7：川1   11Ⅰ5  11．6  9．6  6．0  5▲9  2081，7，26 5：00   9．3  6．6  6．0  6．鋸 4－8   6．5   9－2  
00  12．7  9．4  要18．2  7，3  5．1  2（）01．7，26 6  00  1小．ヰ  8．9  7．2  9．1  雪 6．0  8．1   8．6  
00  14．6  9．4  9．1i8．5   5．2  2001．7．26 7  00  12．2  10，5  8．2  7．9  12．4  8．9   12．5   

2（）01．7．23ユ0：00   16．1  14．8  11，0  ，9．1  5．7  2001．7．26 8  00  15．2  14．8  10．1  7，8  14．3  8．7   14．2  
00  16．4  14．3  11．4  11．9  5．7  20（）1．7．26 9  00  15．9  11．7  12．6  12．7  14．9  12．6   16．5  
00  15．4  12．3  9．3  11．0  6．0  11．5  2001．7．2610：00   17．7  14．9  11．3  11．7  14．8  12．0   19．2  
00  15．3  11．9  9．2  9．4  13．7  10．0   15．1  2001．7．2611  00  17．6  17．2  11．0  11．6  16．3  16．3   16．9  
00  15．2  12．1  7．8  12．8  10．7  12，1   18．2  14．6  2001．7．2612  00  19．0  12．9  12，5  12．1  17．7  13．8  
00  14．6  11．3  6．9  7．0  6．8  7．5   13．5  2001．7．2613：00   18．4  12．6  11．4  15．9  17．5  17．9   18．7  
00  10．6  7．6  5．4  5．0  4．9  5．8   10．3  2001．7．2614  00  18．7  13．3  11．9  14．9  17．7  16．5   18．9  
00  9．7  8．9  7．6  6．1  7．2  5．7   8．8  2001．7．2615  00  19．5  13．9  11．6  16．0  16．4  16．4   19．8  
00  9．8  9．0  7．2  6．6  6－9  5．6   8．7  2001．7．26】6：00   19．2  13．3  10．6  15．3  15．7  16．6   19．1  
00  10．0  7．9  7．9  7．1  7．5  喜 7．4   8．2  2001，7，2617：00   19．1  15．1  10．0  11．3  15．1  16．2   19．3   

2001．7．2320ニ00   10．2  7．0  7．8  6，3  6．7  6．7   9．4  2001．7．2618：00   19．ユ  17．5  9．8  11．4  14．0  14．3   17．1   
2001．7．2321：00   lい，い  8．2  8．6  7．3  丁十ご  － 7．6   9IO  2001，7．2619：00   1丁十0  13．1  7．6  8．7  11，3  1l．8   14．1   
2001．7．2322：00   10．3  9．0  7．7  6，5  6．8j 6．9  9．8  2榊1．7．2628：00   15．0  11．4  10，3  7，6  9．7  9，5   14．0   
2（き01．7．2323：00   8－9  8．1  6．8  7．4  7．1  8．0   7．7  2001，7，2621：00   14－2  ま0．2  5．7  8．0  9．3  11，1   12．2  

00  9．7  6．3  6．8  6．4  5－9  6．1   9．0  2001．7．2622  00  14．6  11．7  5．8  8．5  8．6  1（）．0   ユ1．3  
00  9．2  7，1  6．8  6．4  5．9  6．6   8．4  2001．7．2623  00  13．1  10．4  9．3  8．3  8，3  8．2   12．1  
00  10．2  7．1  6．3  7．1  6．3  7．5   9．3  2001．7．27 0  00  12，9  9．5  8．8  7．0  8．1  9．2   12．4  
00  9．1  8．8  8．0  7．4  6．3  8．0   8．3  2001．7．27 1  00  12．9  10．1  9．5  7．6  7．8  8．4   12．1  
00  9．3  9．0  7．7  6．4  6．5  7．5   8．6  2001．7．27 2  00  12．6  10．2  8．4  8．7  7．6  8．0   10，9  
00  9．3  9．3  7．4  7．6  ナ．‥  6．5   8－3  2001．7．27 3  00  12．3  9，8  9．0  7．9  7．5  7．6   11．6  
00  10．0  7．3  7．6  10．5  7．6  9．3   9．6  2001．7．27 4  00  12．6  10，0  8，5  5．8  7．5  8．5   12．3  
00  11．3  8．6  9．1  8．7  8．2  8．8   11．3  2001．7．27 5  00  12，3  10，4  7．9  5．7  5．7  8．6   12．0  
00  ！ユ4．3  11．6  12．6  12．0  10．9  1l．7   14．3  2001．7．27 6  00  12．9  10．4  8．2  6．5  7，7  9．3   12．5   

2001．7．24 9：00   13．0  11．9  11．9  10．7  10．2  10．2   12．3  2001．7．27 7  00  14．0  12．2  9，0  7．7  11．5  10，0   13．5   
2001．7．2410：00   i4．8  11．1  11．9  10．8  9．4  10．6   14．5  2001．7．27 8  00  14．9  12．7  9．6  7．8  15．3  10．9  
却両．∴ニ1＝：岬   15．6  12，6  16，1  12．3  10．7  11．0   14．7  2881，7，27 9：00   15．3  13．9  10．9  7．5竜11．6   11，9  

四  14．1  11．0  9，3  7－6  7．9  9．2   13．9  2001．7．2710  00  ま6．6  15、9  11．9  7．6毒16．9   11．2  
2001“7，2413：00   14．1  10，1  8．7  9．2  8．7  9．3   14．1  2001．7．2711  伸  18．7  18．5  13．6  11．8  19．7  13．4  
2001，7．2414：00   10．6  6，9  7．5  6．6  9．3  8．2   1（〉．5  2001．7．2712  0（）  13．5  11．1  12．2  15．7  

00  13．4  11．2  1（）．0  ‡8．6  11．2  10．1   15．3  2801．7．2713  00  14．4  15．6  16．6  
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accumulation area oftheglacier，andthiscondition  
WaSnOt Slユitableforice coring：the dr細トwasevery  
timefl■いZeninthebし）rビhoIcdtletOCOldicebeneaththe  
surface．  

Fromthereasons above，We Were COmpelled to  
give up the pit andice core studiesin2001．If the  
intensivemeltingobservedinthesummerin2001was  
thenormalconditionattbisglacier，WeCOnCltldetbat  
theglacierisnotsuitableforicecorestudy，because  
Chemicalandisotopicsignalsmighthavebeendistuト  
bedbypercolationanddischargeofthemeltwaterin  
theglacier．   

う．」．ゴJげJ・り・（！J■仙，gん汀／汀（、明／なJJれ一7／わJJ  
Aswementionedbefore，theNo．31Glacierwas  

intensivelystudiedintheyearsof1957山1959byoneof  
thepresentauthors（M．M．Koreisha）．Previousinves－  
tigationdepictedtheconfigurationoftheglacier，SOit  
is possible for us to compare tbe cbange of tbe  
morphology of the glacier between1959－2001，We  
thereforesurveyedtheterminalpartoftheglacierby  
atheodolite，anelectric distance meter and ahandy  
GPS．  
Figure7sbovs the cba喝e Of也e terminalfea－  

tures between the two periods．Massiveice－COred  
moraines were observedbothin1957∪－1959and2001．  
Theglacierterminiatthetwoperiodswerelocatedat  
theboundariesbetweentheiceLCOredmorainein1957  
－1959（darkhatched）andthatin2001，andbetweenthe  
l11OraineiIlコ州1（light hこItChedla11dthビど1aci〔、l■tビrl11i－  
nusin2001（whitepart）．Theglacierretreatedapprox－  
imately200m andlowered by approximately20m  
from1957to2001．  
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Fig．5．Surface mas＄balances（cmin water eq．）at each  
snowstake on the No．31Glacier．  

Observationalperiod．Theresultsatallsitesshowed  
negative balances．Transient snowline waslocated  
betweenS8andS9．Åpproximately20－30cminw．eq．  
WaSlostattheablationarea，While7－15cminw．eq．  
attheaccumulationareaoftheglacier．  

Accumulatedamountsofsnowmelt（cminwater  
eq，）atthesiteswhereairtemperaturewasmeastlred  
WereCOmparedwitbacctlmulatedbol汀1ypositiveair  
temperatures（OC h）（Fig．6）．The results were then  
COnVertedtodailyrelationstoobtainpositive¶degree  
dayfactors（cmOCNlday▼1）foreachsite．Theywere  
CalculatedasO．62（Sl），0．55（S5），0．26（S9），0．36（Sll）  
andO．26くS14），reSpeCtively．  
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Fig．6．Relationship between accumulated amount of  
SnOWmelt（cmin water eq，）and accumulated hourly  
positiveairtemperature（OCb）atfoursites．  

う．ユ∫榊〃・声在‘川‘ノ∫んノ／／‘W（lりJ・ぐ（汀／／／わ7月J  
Sincetheprincipalobjectiveofthepresentcam・  

paignwastheassessmentofthepossibilitiestoobtain  
a“good quality”ice core，eXCaVations ofsnow pits  
andsballowicecoringweretbemostimportanttasks  
Of the campaign．They were，however，nOt pOSSib】e  
becausel）the accumulation area ofthe glacier was  
COmpOSedentirelyoficewhereitwa＄difficulttodig  
SnOW Pits；2）the surface was coveredwith water  
－Satt汀atedfirnwbicbwasunderlainbycoldiceatthe  

580開用01開200250m  

Fig．7．ChangeoftheterminusoftheNo．31G王acierfrom  
1957岬1959to2紳1．   
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