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1．lntroduction  

We have conducted glaciologicalinvestigations，  
particularlyonmeteorologyandglacialhydrologyin  
Patagonia，in1983～84and1985N86，Whichwerefinan－  
ciallysupportedbytheJapaneseMiTlistryofEduca－  
tion，ScieTICe and Culture▲ The reslユ1ts of tbe first  
expeditio‡lWere ptlblidledi‡1March，1985，aS  
†てGlaciologicalStudiesinPatagoniaNortllern‡cefield，  
1983－1984”bytheDataCenterforGlacierResearch，  
JapaneseSocietyofSnowand‡ce．Thisissuefocuses  
on the research results of the second expedition in 
1985－86．  
The Patagonia regionislocatedin the belt of  

westerly winds of the Southern hemisphere．Since  
the seasonalmeridionalmigration of the westerly  
windbeltintheSouthernhemisphereisnotasgreatas  
軌atint書紀NorthernheinispbereduetosmaHextenもOf  
tbelarid汀iaSS，tile WeStern（windward）side of tわe  
PatagorliaIce蛮eidreceivesrainandsnowconsねntiy  
throtlghotlttheyear，While ontheeastern（leeward）  
Side the amount of precまpitationis relatively snlail  
Withagreaternumberofcleardays－  

Oneofthemajorobjectivesofthefirstexpedition  
WaS tO elucidate how these co王1traSting conditions  
affectglacieraccumulationandablation，bystudying  
glacierslocated onthewesternandeasternSidesof  
theicefield、San RafaelGlacier onthe western side  
and Soler Glacier on the eastern side wereinvestト  
gated alldtileircilaraCteristicswere reveaied，parル  
ticlユbrly，arelativelyhigh幻owveiocityof17m／dwas  
observedattheSarlRafaelGlaciersnout．Meteoro－  
logicaiねctorswhまchin重uencetheaccumuiatiorlarld  
ablationwereobservedonandaroundtbegiacier，a11d  
the amot王nt Of abiation was recorded．Orltbe Soまer  
Giacierside，hydroiogicaldatawerealsocoliectedin  
the outlet stream．An aerialphotographic survey，  
particularly by rlear－Verticalphotographs，reVealed  
detailsoftheglacierandtopographicfeaturesaround  

SolerGlacier．  
The success of the first expedition arose keen  

interest among Chilean scientists and consequently，  
thesecondexpeditionincludedseveralChileanmem－  
bers and received great cooperalion from all the 
Chilean sectorsinvoIvedin this project．There are  
SOme rleW members vho engagedirlneW reSearCh  
topics st】Ch as glacier driliing，tree ring analysis，  
radioso11de observations and gravimetric survey，aS  
Wellas contillued observation of meteoroiogy and  
hydrology．The results of these research activities  
arereportediIl洩e払1low主ngarticlesoftbisissue．  
Aithougb with tbese two expeditions，the重rst  

four－yearprOjectonthePatagoniaglacierswascom・  
pleted，afollow－upprOjcctfromJapanisbei喝COnSid－  
ered．  

2．Objectives  

TheresearchtopicsoftbeGiacioiogicalResearcl了  
Projectin Patagonia（GRPP），丘om October，1985  
throt王ghFebruary，1986，Werethefollowing．  
1）MeteoroiogicalobservatioTISOn a‡1d around gia－  
Ciers  
2）Heatbalanceandablationmeasurementsongla－  
Ciers  
3）Verticalprofilesoftemperatureandhumidityby  
radiosonde observations  
4）Glacierdril王i‡唱011払eicefielda王1dcorea‡1aiysis  
5）1ceflowmeasuremerltSOfgまaciers  
6）HydrologicaiobservatiollSOnandaroutldglaciers  
7）lcethicknessestimationbygravimetricsurveys  
8）Glaciermorphoi喝yandstr11Ctl汀ea‡1dproglacial  
landform studies 
9）DendrochroT10logyandvegetationarotlndglaciers  
lO）Aerialphotographic surveys of glaciers and  
clouds  
Ofthese，3），4）and7）werecarriedoutforthefirsttime   
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theSouthernIcefield，arOund51◇15′Sand73016rW．It  
terminatesintwoproglaciallakesin PaineNational  
Park．ItselevationrangesunderlOOmtowellover  
lOOOmintheicefield．Inthemiddleoftheglacierlie  
massivenunatakswhichcauseglacierflowfromthe  
accumulationareaattheupperendtodivergeandthe  
divergentglacierbranchesconvergeatthelowerend  
Of this mass of nunataks．About15kmfrom the  
SnOut，theglacierbodyisconfinedinavalley．The  
glacierhasretreatedabout4・5kmduringthepastfew  
decades．  

inPatagonia．   

3．Areas for research activities  

InthesouthernpartOftheAndesbetween46030S  
and5lO30’Slievast seasofice commonly called the  
PatagoniaIcefield（Hielo Patag6nico）．The Canal  
Baker（orEstrecho Baker）at around48◇S separates  
the Northern（HPN）and Southern（HPS）Icefields．  
TheNorthernPatagoniaIcefieldisaboutlOOkmlong  
and45kmwidewithanareaofabout4400km2，While  
theSouthernIcefieldisabout360kmlongand40－60  
kmwidewithanareaof13500km2，（Lliboutry，1956）．  
ThehighestmountaininPatagonia，Mt．SanValentfn  
（3910m），islocatedinthenortheasterncornerOfthe  
NorthernIcefield．Much ofthe NorthernIcefieldis  
at elevations ranglng from aroundlOOO m on the  
western side to1700 m on the eastern side．The  
Souther’nIcefield，withamuchlargerarea，hashigher  
elevationsat12002000m．Numerousglaciers flow  
Out from theseicefields，Thosefrom the Southern  
Icefieldaregenerallymuchlargerthanthosefromthe  
NorthernIcefield．Glaciologicalresearch was done  
mainlyonSanRafael，Soler，andTyndallGlaciers．  

SanRafaelGlacier，Whosemainablation areais  
locatedaround46◇41′Sand73D51W，isacalvingglacier  
flowlng Out fromthe NorthernIcefieldinto Lagoon  
SanRafaelonthewesternside．Itis45kmlongand  
324km wide with an estimated area of about800  
km2．Itselevationrangesfromsealevelto3910m；  
however，1arge arealies betweenlOOO and1500m．  
Theequilibriumlinewasestimatedat1200m．This  
glacier has retreated several kilometers during the 
pastfewdecades．  

SolerGlacierislocated ontheeasternsideofthe  
NorthernIcefield，arOund46O54′S and73OlOrW，The  
mainablationareaisseparatedfromtheicefieldbyan  
icefallabout700mhigh．Thetotalareaisabout幸給51  
km2．Itisava11eyglacierbelowtheicefall，7kmlong  
andl．5kmwidewithan areaof12km2．Theeleva－  
tionrangesfrom350matthesnoutto about3000m  
near Mt．Hyades．The equilibriumline was esti－  
matedat1350m．Theglacierisfedbytwosources；  
One from theicefield and another from the south－  
eastern slope of Mt．Hyades．Reflecting these  
SOurCeS，theglacier consists of two distinctive sur－  
faces，Cleananddebris－COVered．Theglacierhasbeen  
Slowlyretreatingduringthepastfewdecades．  

TyndallGlacierislocatednearthesoutherntipof  
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XIIRegi6n，LADECO，Instit11tOÅnt孟rtico CililellO，  
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riosi‡－tegrarlteSChile‡－OS，brinda王－dogranapoyotodas  
lasinstitucioneschilenasinvolucradasenelproyecto．  
Algunos nucvosintegrantesllevaron a cabo nuevos  
temasdeinvestigaci6ntalcomoperforaci6ndelhielo，  
anま1isis dendrocrono16gico，radio sondas y estudio  
gravimさtrico，COmOta汀ibi叡10bservacionescon七重nuas  
en meteoroiogia e hidrolo宮子a．Los resultados de  
estasactividadesdeinvestigaci6nsemuestranenlos  
diversosartfculosdeestapublicaci6n，  
Apesarqueconestasdosexpedicionessecom－  

plet6elprimerproyectosobreglaciaresPatag6nicos  
de4 a軸s de duraci8n，desdeJapるn se est畠con－  
S童derandolaposibi】ida（j∂eco更1血uario．  

Acontinuaci6nseenumeranlostemasdeinves－  
tigaci6n delProyecto deInvestigaci6n Glacio16gica  
（GRPP）desdeOctubre，1985hastaFebrero，1986．Los  
estudiossereaiizaronprmclpalmenteeniosglac主ares  
SanRaねelySoierenel‡iPNyenelGlaciarTynda11  
eneトHPS．   

1）Observacionesmeteoro16gicasen／y alrededorde  
glaciares  
2）Balance energ杢tico y med呈cio11eS de ablaciるn  
sobre glaciares 
3）Perfilesverticalesdetemperaturayhumedadpor  
radio sondas  
4）Perforaci6nsobreelcarnpodehieloyan畠1isisde  
lostestigosdehielo  
5）Medicまonesdefhjoglaciar  
6〉 Observacio王1eSbidroi6gicasenlosglaciares  
7）Estimaci6n de espesores de hielo por elm杏todo  
gravimetrico  
8）Morfolog壬a glacialy estudios de estructura y  
formasdelterrenoproglacia1  
9）DeIldrocronolog壬ayvegeはCiるn  
iO）Levaritamientos aero如ogramさtricos（ヨe g】a－  
Ciaresynubes  

Deestos，3）4）y7）serealizaronporprimcravez  
enPatago11ね．  

Lalista deintegrailteS delProyecto deInves－  
tigaci6n Glacio16gica en Patagonia，1985¶86esla  
Slguiente：  
JefedelProyecto：  
Chotaro Nakajima，DrJClimatolog壬a），Profesor E－  

meriとus，Disaster Preverltion ResearchInsti毎時  
KyotoUlliversity，Uji．  

SubJefe：  
RenjiNaruse，Dr．（Glaciologfa），Profesor Asistente，   

Resumen  

BosquejodelProyectodelnvestigaci6nGlacio16gica  
en Patagonia，198586  

Dllrante1983－84y1985－86‡le汀iOSiievadoacabo  
en Patagoniainvestigacionesglacio16gicas，en eSpe・  
Cialen meteoroloがa ehidrologfa g】acial，1ascuales  
fueron financiadas por elMinisterio de Educaci6n，  
Ciencia y Cultura deJap6n．Los resultados dela  
primera exped主ci触わarlSido ptlblまcados en】Ⅶarzo，  
1985，COmO††G王acio貰ogica王StudiesinPaはgoniaNortゎー  
ernIcefield，1983Y84”porelData CenterforGlacier  
Research，Japanese Society of Snow andIce．La  
presentepublicaci6ndelGlaciologicalResearchBulle－  
tintieneporobjetopresentarlosresultadoscient壬ficos  
delaca‡Ⅵpaぬ1985≠86．  
Patagoniaest畠ubicadaenelcintur6ndevientos  

deloestedelhemisferiosur．Dadoquelaoscilaci6n  
－de este cintur6n no es tan pronunciada como en el  
hernisferionortedebidoalapequeぬsuperficieconti－  
nenta17e＝adooccidental（barlovento）delt王ieloPata－  
goniCOeStaCOれtinuameiltea良ctadoporliuviaynieve  
a travさs dela員O mientras que en ellado oriental  
（sotavento）1aprecipitaci6nesrelativamentebajacon  
unmayorndmerodcd‡asdespejados．  

Uno delos objetivos principales dela prjmera  
expedici6nfue establecerくまe qⅥe marlera eStaS COn－  
trastarlteS CO‡1diciones afectabanla acum11iaciるれy  
ablaci6nglacial，eStudiandoglaciaresubicadosenel  
ladooccidentalyorientaldelcampodehielo．Enesa  
OpOrtunidad se midi61a velocidad delGlaciar  
desprendenteSanRafaelubicadoaioesteydelGla－  
CiarSoleraleste，ySeObttlVOinformaci6nsobresus  
CaraCterfsticas＿ Er3eSpeCia重se encontr6quela veL  
locidadde17m／denelfrentedelGlaciarSanRafael  
era de una magnitud comparable ala elevada ve－  
locidaddelGlaciarColumbia，Alaska．Seobserv6los  
factoresmeteoro16gicosq11eCOntrOlanまaac11m11iaci6n  
yal）laciるnalrededoryenelglaciar，ySeregistr61a  
cantidaddeablaci6n、EnelGlaciarSoler▲こambi6nse  
recolect6informaci6n hidro16gica delcauce de  
desagtie．Ellevantamiento aerofotogramさtrico，en  
especialpor medio de fotos casi・Verticales，ha re－  
Veladodetallesde王glaciarぅ7CaraCteristicas topogr孟，  
ficasalrededor（】elGlaciar Soler，  
ElさⅩitodelaprimeraexpedici6nhadesarroliado  

ungraninteresenlacomunidadcientifica chilenay  
COnSeCuentemente，lasegundaexpedici6nincluy6vaq  
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