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Abstract  

Giacialflowwasmeasured by a triangulationsurvey onSoler Glacierinthe Northern PatagoniaIcefieid  
血ringOctobertoNovember，1985，Surfaceflowvelocitiesshowedl．5m／dattheupperreachoftheabiationarea  
andO．2m／dnearthegiac主erterminus，Velocitydistributionsobtainedat21pointsarediscussedonthebasisofthe  
COntirluityconditionwiththeicethicknessprofilesandablationdata．Thedifferenceoficedischargesthrough  
Verticalcrosssectionsbetweentheupperandthemiddlereachwasevaluatedasapproximatelythesamevalueas  
tbetotaiamotlntOfsurぎacemeitingi王1払eareabetweerlthetwocrosssections．Tbisrest王itimpiiesthattbeglacier  
thicknessdidnotcilangeWitiltimeintbeobservationperiod虫・OmtheendofOcとObertoearlyDecember．  
Short－termVariationsoftheflowvelocitywerealsoobtainedneartheglacierterminus：themaximumflow  

ratewasfoundtobethreetimestheminimumvallieNTheseresultsindicateamajorcontributionofbasalsliding  
totheglacierflow．  

1．lntroduction  

Forsとudiesontbemecbanismandcharacterist壬cs  
Ofmassbalanceandglacialvariatio11Sin Patagonia，  
muchi11formationisreqt扇redoniceflowforvariolユS  
typesofgiaciers，OrliyfewdataoffloⅥrVelocitiesbave  
beenestimatedforPatagonianglaciers，byusingareal  
photographs（Lliboutry，195軋or by simple s11rVey  
methods（Marangunie，1964；NaruseandEndo，1967；  
EnomotoandAbe，1983）．Naruse（1985）madetriangu・  
1ationsurveysonSolerGlacierandSanRafaelGlacier  
intheNorthernPatagoniaIcefieldillthesummeTOf  
1983、He sbowed that tbe stlrface floⅥr Veiocities  
ranged from O．23m／d to2．3m／d over the abiatiorl  
areaofSolerGlacierandfroml芦m／dto17m／dnear  
the caiving front of San RafaelGlacier．Extraordト  
narilyわigb rates of flow ofthe王atter giacier were  
fourldtobej11Sttbesa琵Ieく）rderas8m／d to18m／d  
Obtainednearthecalv主ngfrontofC（血mbiaGlacier，  
Alaska，inthesummerof1984（Va11ghneial．，1985）．  

More extensive studies of ice flow were carried 
out on Soler Glacier during October to November，  
1985→Theablationareawherethemeasurementswere  
madeねrmsavalley・typeglacierabout8kminlengt重1  
andl．5kmin mea王1Width．Iceissupplied from the  

NorthernIcefieidthroughabigicefallandaisofrom  
thesolitheasternfaceofMt．（Cerro）Hyades（3078m）  
byice avaianching（Kobayas‡1iand Naruse，1987）、  
DetailedfeaturesofthemorphologyarldstructlireOf  
Soler Glacier are presented by Aniya a‡1d Naru＄e  
（1987）．  

2．Method of measurements  

Twostations，alandβ，WereCStablishedasconY  
troipointsontheleftandrightbanks，reSpeCtiveiy，in  
the壬owerreachofSolerGiacier．Theobiiquedistanee  
be紬reeれt壬IeSe tWO StationsⅥ7aS meaSured t王Sing arl  
eiectronic distance meter（Topcon EDM－Theodoiite  
GuppyGTS－2），andcorrectedtoahorizontaldista11Ce  
Of1692＿59m．Å1ヱⅥOStthee11とiresurfaceoftbeablation  
areaqftbeglacierⅥraSVisiblefromα1（558ma．s．蔓．）  
aTldβ（382m）－Forsomesurveys，additionalcontroI  
Stationsα2（559m a．s，i．）and M2（324m）were also  
used．LocationsofthesestationsareindicatedinFig．  
l．Elevations of allthe stations were determined by  
triangulationsurveysonthebasisofanelevation of  
277m a．s．1，at Base Camp（M軋1km doⅥrnStream  
育omtbeterminusof SolerGlacier．   
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Fig．1・DistributionofvelocityvectorsofthesurfaceflowovertheablationareaofSolerGlacier・  
SolidarrowsindicatevelocitiesobtainedinOctober－November，1985；brokenarrowsinDecember，1983．Contoursofthe  

surfaceelevation（m，a．S．1．）weredrawnbybrokenlineswitharbitraryintervals・  
velocityatFOcaneasilyandaccuratelybeobtained  
by correcting the directly measured distance to the  
horizontalcomponentintheflowdirection．  

Twenty one points were distributed over the  
regionfromneartheterminustothefootoftheicefal1．  
Woodenstakesabout3cmindiameterwithredflags  
WereSetupaSmarkersforthesurveyindrilledholes  
O．71．Omdeeponthecleanicesurface，therighthalf  
Oftheglacier．Stakeswereresetapproximatelyevery  
Weektopreventtiltingofstakesduetoheavymelting  
Of surfaceice（Fukamiand Naruse，1987）．Rocks  
COVered withred cloth were also used asmarkerson  
thedebris－COVeredareainthelefthalfoftheglacier．  

The horizontaland verticalangles for each  
markerweremeasuredmainlyfromstationsalandβ  
With a Wild T2theodolite（a minimum reading：1  
SeCOnd）andalsowiththeEDMtheodolite（aminimum  
reading：10seconds）．The surveys were carried out  
fromOctober21to November18，1985．Bymeansof  
triangulation calculations，COOrdinates and relative  
elevationsofsurveyedpointsweredetermined．Then  
horizontaldisplacement andits azimuth were calcu－  
1ated ateachpointfromthedifferenceofitscoordi－  
natesobtainedondifferentdays．  

Short－intervalmeasurements ofice flow were  
CarriedoutforpointsA2，A3，T2andT3fromStation  
βwithatheodolite，andforFOfromStationM2with  
adistancemeter．Theformerweremadeathalf－day  
intervalsduringNovemberlthrough3，andthelatter  
everythreetoseveralhoursfromNovemberlOto18，  
1985．Since the direction from FO to M2 coincides  
approximatelywiththatoftheiceflow，thehorizontal  

3．Results and discussion  

、7．J．上）ふ／タ勅′／′〃〃（リ‾ノ7州・J・lイ川、〟高  
Horizontalcomponentoftheflowvelocityandits  

directionobtainedat21pointsarecompiledinTable  
l，tOgether with the period over which the velocity  
WaSaVeragedandthesurfaceelevationofthestation．  
Figurelshowsthedistributionofhorizontalvectors  
（thick arrows）ofthe surface flow over the ablation  
area of Soler Glacier．AIsoindicated by broken ar－  
rows aretheresults obtainedinthemiddleofDecem－  
ber，1983（NaruSe，1985）．  
Themaximumvelocityintheupperr’eaChofthe  

glacierwasfoundnotnearthecenterlinebutinthe  
Centralarea（R9andIl）ofcleaniceontherighthalf  
Oftheglacier．Thistendencyhasbeenpredictedfrom  
theshapeofogivepatterns（Aniyaand Naruse，1985；  
1987）．However，inthemiddleandlowerreachesofthe  
glacierdifferencesoffLowvelocitybetweentheclean  
iceandthedebris－COVeredicearenotseenclearly．It  
isalsonotedthattheflowdirectiondivergesslightly  
on thelower reach．  

The velocity decreases gradually downglacier，  
beingl．5m／datthefootoftheicefall（markedR9），   



Naruse  βJ  

Tablel．Horizontalcomponentofsurfaceflowvelocity，itsazimuthmeasuredclockwisefrom  
the true north，the period overwhich the mean velocity was obtained，and the elevation of  
StatlOn．  

Station   Velocity   Azimuth   Period   Elevation  
（m／d）   （degree）   （days）   

Bl   0．18   101   5   344   
B2  0．24   80   5   356   
FO   0．22   90   6   363   
Tl   0．23   90   5   352   
T2   0．21   110   8   364   
T3   0．13   61   16   362   
T4   0．17   64   5   377   
A2   0．24   118   16   378   
A3   0．29   130   16   396   
Gl   0．28   141   6   407   
G2   0．33   151   6   411   
G4   0．40   128   6   430   
G5   0．16   133   10   435   
A4   0．33   142   6   432   
A5   0．30   128   6   459   
A6   0．49   116   6   514   
A7   0．39   121   6   535   

1．27   124   8   577   
Ⅰ3   0．81   130   8   573   
R8   0．54   134   6   564   
R9   1．48   135   10   613   

profilerepresentsa subglacialridgeinthecleanice  
bodyneartheboundarywiththedebris－COVeredice．It  
is noticed that the velocity profile does not show a  
Symmetricone，namelyalmostalinearprofileonthe  
left half of theglacier coveredwith debris，and a  
nearly flat profile on the right half．The maximum  
Velocityis found near the centerline（around G4），  
COinciding with the ma芥imumice thickness．De－  
CreaSedvelocityseenatA4mayhaveresultedfrom  
theeffectofasubglacialridge．Alargeshearforceis  
expectedin the region between Gland the right  
margin；aCtually numerous crevasses exist there  
（Aniya and Naruse，1987）．Judging from the topor  
graphyaroundtheleftmargin，icetotheleft－handside  
fromG5mightbealmoststagnant，   

．‘7．ユハムル（JJど√（イん、＝机バJ（（、〃〃／J…小・∩りJ（J〟高ノり  
Transverseprofilesoftheflowvelocityandbed－  

rock were also obtainedalong Line－Iin the upper  
reach，aSmarkedinFig．1．Wenowdiscusstheconti－  
nuityconditionforaportionoftheglaciercutbytwo  
verticalcrosssectionsatLine－IandLine－G．Themean  
distancebetweenthetwosectionsis2750m，thewhole  
Surfaceareais4．59km2，andthemeansurfaceslopeis  
aboutl／20（i．e，，2．9degrees）．We estimate the a－  
mountsofdischargethroughbothcrosssections，and  
COmpare the differencewith the amount of surface   

0．30m／d atA5inthemiddle oftheglacier and O．18  
m／datBlneartheterminus．Thelongitudinaldistri－  
butionofflowvelocitiesalongthecenterlinefromR9  
throughBlisshowninFig．2．Thevelocityfluctuates  
slightly from place to place．To make clear this  
pattern，meanlongitudinalstrainratesixatthegla－  
Cier surface were estimatedfromix＝∂u／ar，Where  
ua）indicates the horizontalvelocity and xis the  
horizontaldistancetakendownglacier．Distributionof  
ixisillustratedinFig．2．Positivestrainrateindicates  
anextension，negativeacompression．Negativestrain  
rateis a normalmodeinthe ablation area of the  
glacier．FromFig．2，meanlongitudinalstrainratewas・  
giventobeapproximately－3×10‾4（1／d），Whichcor－  
responds to －0．1（1／a）．The value coincides well  
With－0．1to AO．01（1／a）obtainedgeneral1yinvalley  
glaciers（Paterson，1985）．AIsoshowninFig．2arethe  
Surface profile and the bedrock profile which was  
deducedfromgravimetricsurveys（Casassa，1987）．To  
elucidate the causes for positive strain rates recog－  
nizedaroundA7－A6andA5－A4，mOredataareneces－  
SaryOnthedetailedtopographyofthebedrockundu－  
1ation anddistribution ofthelongitudinalandtrans－  
VerSeStrainratesintheregionalongthecenterline．  

Atransverseprofileofthesurfacevelocityalong  
Line－G（seeFig．1）isshowninFig．3，withthesurface  
and bedrock profiles（Casassa，1987）．The bedrock  
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Fig．3，Transverse profiles of the surface flow velocity，the  
glaciersurfaceandthebedrocksurface，alongLine”G（SeeFig・  
1）．  
Abo㍊ndarybetⅥ7既n洩edebris－COVerediceandtbeciean  

iceisindicatedbyabrokenarrow 

area between Lines－Iand 仙G，the totalvolume of  
餌㌻ねce meiting was obtailled as2，1Ⅹ105m3／d，Al一  
也o11gbmeltingoficemustoccuratthegiaciersole  
due to frictionalheat producedwithin basalwater  
streams，itisnegligiblysmallcomparedwithsurface  
melting．  

The amount of totalmelting was fotlnd to be  
approximatclythesameasthedifference oficedis，  
Chargesbetweentwocrosssections．Thisresultindi－  
catesthaもeqtl主IibrillmOfthemassbaia王1Ceilejd，name－  
1ytheglacierthicknessdidnotchangewith timein  
this50－day observation period．Therefore，We Can  
CO11Sider抽㈲＝血edeficitoficema盛eSreSlliting育om  
Surねcemeiti喝WaSCOmpenSatedby tbe emerge王1Ce  
Velocity，y’，（upward，nOrmalcomponent of theice  
蝕〕WVe王ocity；紀eFig．礼Tbemeanval11eOfが’isthen  
est妄matedasab（〉ut4．5cm7d，Wbiletilemean毘’（veloc－  
itycomponentpara11elwiththesurface）is36cm／d主n  
this are乱  
Wecannot，however，regardtheglaciertobeina  

Steady sta略 beこauSe tbe glacier汀iay t壬1ickenin  
winterⅥ㌻ben汰emeitingratewouldbesmaiiandmay  
thininmid・Summer．Actuallythinningof5．2m／atook  
placeatthelowerreacilOftIleglacier打om1983t（）  
1985（Åniyaand Naruse，1987）．Toeiucidate thede【   

V1  2  3  ち  5  6  7  8krn  
Distance   

Fig．2．Lo11gitⅥdi－1aiprofiiesofthesurねcenOWVelocity，t‡le  
longitudinalstrain rate，血e glacier surねce a王1d軌e bedrock  
surねce，alongtheapproximatecenterlineofSolerGlacier．  

Horミzo†ltaldisとanceismeasl汀eddownglacierfrく）mthefoot  
oficefalls．  

ablation．  
Verticalcross－SeCtionalareaswereestimated as  

O．53km2aとLine・Ⅰ，andO．31km2atLine－G，Tbedep軌  
meanofflowvelocitywasassumedtobe90％ofthe  
s11rface value，Since basalslidinglS predominantin  
thisglacier，aSismeれtionedintherleXtSeCとion・The  
mean flow veiocities血rolユgh tlle CrOSS SeCtions at  
IJines－IandィGwerethuscalculatedasO．50m／dalld  
O．23m／d，reSpeCtiveiy．Thenthedischargeamountsof  
ice were given as2，7xlO5m3／d and O．70Ⅹ105m3／d，  
respectively，the difference ofice discharge being  
2．0Ⅹ105m3／d．   
Dailyamountsofsurfacemeltingweremeasured  

withstakemethods鉦omtheendofOcもObertoearly  
December，1985（FukamiandNaruse，i987）：tbedaiiy  
meanrateswere3．Ocminicethickncssovertheclean  
icesurねce，arld6，Ocmovericecoveredwitbdebris－  
Bycalctllatingthemeitingratesandthewholesurねce  
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、■i∴ブ．メ／山りノ・／り刑ノわ′‘わ〟iJ／（明（亘g／肌イt、J・．／7州I  
Results of short－term fluctllation of the glacial  

幻ow obtainedatpoiI－tFOaresbownin Fig，5．A】so  
Sbownareabydrograp王10fanou鮎tstrea汀10fSoler  
Glacierobservedatlkmdownstreamfromthetermi．  
nus（FukamiandEscobar，1987），andvariationsinair  
temperature and precipitation observed at a Base  
Ca‡npneartbegiaciertermirluS（Fukamiピタαg．，1987）．  

Clearlynoticedisthestrongcorrelationbetween  
the peaksoftheiceflow velocity and ofthe water  
discharge．A王1d o11e Carlfind a timeiag of severa王  
hoursinthedi＄Chargepeaks．Tbelargerflowrates（言．  
e．about15mm／h）areregardedasaboutthreetimes  
theminimumrates（£e．about5mm／h）．  
Tbe幻owvelocitytobemeasuredattbeglacier  

Surfaceisthesurnoftheintegralofshearstrainrates  
fromthebottomtothesurface，andthebasalsliding  
Velocityoftheglacier．Theformer，thatistheplastic  
deformatioilOfice，isgreatlyaf短ctedbytわesurface  
Slope，icethicknessandicetemperature；Whereas血e  
latteris affected by the surface slope，ice thickness  
andtbeamountofwater（乙gリWaterpreSSureand／or  
tbicknessofⅥrateriayer）attheglacierbed．Parame一  

＼  

Fig．4．Ve】ociとycompor）e11tSOf汰eice幻ow．  
The払ickarrow，ぴ，…ndicatesave王ocityvector（）ficeat（P）  

neartheglaciersllrfaceintbeabiationare乱g‘is仇eborizontal  
COmpOnerltOf U，Whichwasmeasuredbytriangulationsurvey  
arldis shownirlFigs．1，2，3，arld5．Th董n arrows，裾’arldが：  
repr岱entthecompく〉ne罰をSOfこJpara】ielto and norma王to the  
Surface，reSpeCtiveiy；uPWard v’iscailedemergenceveiocity，  
downward u’submergence velocity．βindicatc＄the surface  
slope 

tailedbehaviorofgrow払orsbrinkageoftbeglacier，  
longNtermmeaSurementSOnthemassbalanceandice  
nowarenecessary．  
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November．1985  
Fig，5・Variationsill払ewaterdiscbar酢att壬IeOutleもStreamOfSoleビGlacier，tbea毒rte！Ⅵperaturea！－dtheamolユnt  
ofprecipitationneartわeglaciertermimus，and洩esurねcenowveiocityatFOneartbeterm主nじS▲   
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terswhichcontroltheplasticdeformationcannotbe  
COnSidered to cbangein a short period．Tberefore，  
Observedfluctuationsofflowvelocityareundoubtedly  
CauSedbyvariationsinbasalsliding，the same pheH  
nomenonasrecentlyaIlalyzedinSwitzerlandglaciers  
（iken，1977；Ikenand Bまndscba胡er，1986），Coiumbia  
Glac主er，Alaska（Vaughnet a乙，1985），andthesurgew  
typeVariegatedGiacier，Å1aska（Kambggα乙，1985）．  
Thecontributionofbasalslidingisthenestimatedas  
morethan2／30fthesurfaceice封ownearthetermiM  
nusofSolerGlacierintbespringseason．  

Seasonalvariations of flow ve10City are aヱso  
recognized．TbevaluesobtaiIledi‡lthe‡nid・SlユmmerOf  
1983weregreatertha‡1tboseilltbespringof1985（派e  
Fig．1），and annualmeanflowratesestimated from  
ogivespacingsaresmallerthanthemid≠SummerVe～  
ioc主tyくAniyaand Naruse，1粥5），yet王argertban the  
springvelocity（Aniya and NaruSe，1987）．These re≠  
sultssupporと洩ebigbcontribtltionofbasalslidingiTI  
SolerGlacier．  

Further analyses and considerations on these  
short－temVelocityvariations，Withtbehydr（）logical  
andheatbala‡lCedata，aretObepresentedinasepa－  
ratepaper（NaruseandFukami，inpreparation）．  

glacierwasinanequilibriumstateintheobservation・  
alperi11d．i．（．fr（）mOc†obertいr）ビrenlbビr．  

4）Short・term Variationsin the flow velocity  
exhibitthestrongeffectofthebasalwatersystemon  
軌eglacial鮎w．Thecontributionofbasalsliding of  
tbegiacier，£g．more抜a‡12／30ft壬IeStlrねceicefioⅥr  
inthesprlngSeaSOn，isestimatedneartheterminusof  
SolerGiacier．  
These resultsshould contributetomakingclear  

the mechanism ofglacialvariations and mass bal－  
ancesi†lthePatagoI嘉aregion．Thereare，hoⅥreVer，a  
number ofcalving glaciers，i†iPatagonia，Which di・  
rectly di∝bargeinto如rds or glaciallakes∴More  
sttldies are also necessary orlthe dynamics of such  
Calvingglaciers．  
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孔Conc仙dingremarks  

TriangulatioriSurVeySCOndllCtedatSolerGiaci訂  
inOctoberandNovember1985，gaVeinfomatio‡10n  
thefolloⅥringdyrlamicpropertiesofthegiacier：   

l）The velocity decreases gradually downN  
glacier，beingl．5m／datthefootoftheicefall，0．30m／  
datthe‡niddiepartoftbeglacierandO．18m7dIlear  
tbeterminus．T‡妃meaTllongitudinalstrainratewas  
tぬen obtained to be approximately －3Ⅹ10‾ヰく1／d），  
whicbcorrespondsto¶0．1（1／a）incompressionmode．  
Althoughthemagnitudeofthevelocityislargerthan  
those of11Sualglaciersin the world，the pattern of  
iongitudina重distr主but三or10f払e velociもy shovs払e  
typicalfeaturesovertheabiationareaofastandard  
Valleyglacier．  

2）Transverseprofilesofthesurfacevelocitydo  
notrepresentsymmetricones．Thatisconsideredtobe  
Cau紀d by払e bedrock undulation，namely by 払e  
existen（：eOfaslぬglaciairidgerunrlingnear血ecen－  
tralaxisoftheglacier．  

3）Calclliationsoftheiced主scbargethro11gbtwo  
verticalcrosssectionsandthetotalamountofsurface  
ablation between the two sectionsindicate that the  
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1a diferencia delas coordenadas obtenidas en朗as  
distil址OSモverTabまalyFig．1）．  

Lasprincipalescaracter夏Sticasobtenidasde用ujo  
delGlaciarSoまersonlassi即主entes∴   

1）Lavelocidaddisminuyegrad11almentebacia  
aguasabajodeiglaciar，Siendodel，5m／d aユpiedel  
saitodebieio，0，30m／denla＄eCC妄蝕mediadelglac主ar  
y O，18m／dcercadeまfrente（Figsす1y2），Se obtlユVO  
e王1tOnCeSunaraZ6nlongitlユdinaldedeねrmaci蝕dew  
3・10¶4（1／d）qⅥeCOrreSPOndea明朝・0，1（1／a）e‡1elmodode  
compresi6n．Apesarquelama酢Iituddeiaveiocidad  
es mayor que aque11a normalmente encontrada en  
OtrOSglaciaresdelmundo，1adistribuci6nlongitudinal  
delaveiocidadmuestralascaracterfsticast夏Picasde  
unglaciardevalleenslま孟readeablaci如．  

2）Losperfilestransversalesdelavelocidaden  
Superficienosonsim¢tricos（Fig．3）．Seconsideraque  
estoescausadopororldl11acまonesdeilecIlOderoca，en  
particular debido a la existencia de una arista 
餌bglaciaiqlユeCO汀eCerCadeiejecen豆aldeまg重aciar．  

3〉 Secalcu16queelgasモOde‡1ielo atrav縁Sde  
dosseccio‡1eStranSVerSaiesverticales，iineas王yGモver  
Fig．1），eSde270k・m3／dy70k・mき／drespectivamente．  
DesdefinesdeOctubrea principiosdeDiciembre＄e  
Obtuvounvolumentotaldeablaci蝕eIISuperficiede  
210k・m3／d en pr（）medio entre estas dos sec（：iones．  
Estevaiore＄aprOXまmadamenteiguaia王adiferencia  
degastodehieloentreambassecciones．Seconsidera  
en conse（ニuenCia que elgiaciar estaba e11eStado de  
equilibrioduranteesteper紬dodeobservaci6nde58  
diasdesdefinesdelaprimaverahasta principiosdel  
VeranO．  

4）Se reaiizさobservacionesde cort（〉plazo dei  
幻ujocercadelかentedelglaciar，talcomosemlユeStra  
enlaFig．5．Tambiensepresentaelhidrogramadeun  
rio de desagtie delGlaciar Soler registradolkm  
aguasabajodei育e雨e，yiasvariac主onesdelatempe≠  
ratura dela董re yla precipitaciるn observada en  
campamentobase，Senotaclaramenteunamarcada  
correlaci6nentrelospeaksdevelocidaddeiglaciary  
gasto deir‡0，COn un desねsede varias‡10raSentre  
ellos．Seencontr6quelosvaloresaltosdeflujoglaciar  
sorlunaStreSVeCeS mayOreS qlユeiosvaloresbajos・  
Estos resu！tadosmuestran eleぎ∝tOimportante del  
drenajedeaguae王1eiiec壬10SObreei鮎joglac主ar，Se  
sugiri6queeldeslizamientobasalessuperiora2／3de  
lavelocidadensuperficie．   
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Resumen  

CaracteristicasdelflujodeIGlaciarSoler，Patagonia  

De感e Octubre a Noviembre de1985se real主z6  
mediciones de fiujo g重aciar por triangⅥlac去るn en el  
GlaciarSoler，HieloPatag6nicoNorte，Sedistribuy6  
un totalde veintidn estaciones sobrela zona de  
ablaci6ndelglaciar，Enlazonadehielolimpioque  
COnSlituyeユa mitad dereclla delgiaciar seinstalる  
balizas de madera de unos3 cm de dほmetro con  
banderolasrojas，enhoyosperforadosdeO，7¶1，Omde  
pro毎ndidad．Enla mitadizquierda delglaciar  
Cubierta pordetritosse empiearoTlrOCaSCOn pa貢OS  
roJOSCOmOSe員ales．  

Pormediodeund主sta書ICi6metroei¢ctricosemidiる  
Iadi或anciaenモrelasestacionesdecontrolαまyβ（ver  
Fig．1）．Los象n酢1los bor呈zoIlね王es y verticales hacia  
Cada estaci6n se midieron desdelas estaciones de  
controIcon un teodolito Wild T2．Se determin61as  
COOrdenadasycotasrelativasapartirdelc盆iculopor  
triangulaci6n．Luego se calc111る eま desplazamiento  
horizontalysuazimtまtenCadaestaci6n，bas蝕doseen  


