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Abstract  

IceJflowvelocitieswereobtainedinNovember1990attwoglacierslocatedontheeasternside  
OftheSouthernPatagoniaIcefield．NeartheterminusofUpsalaGlacier，flow～V6locitywas3．5m／  
dand3．7m／d，WhileatMorenoGlacier，itrangedfroml．9m／dto2．1m／dalongalongitudinalline  
inthemiddlereachoftheablationarea，andwasabout5m／datthecalvingfront．Distributionsof  
VeiocitiesandstrainratesⅥ7erediscus父dⅥ7iththetopograpbicfeaturesofMorenoGlacier．Based（）n  
thesuぱacepatternsofmedialmorainesontJpsalaGlacier，tbedynamicalbehaviorof払etributary  
ConoGlacierwasanalyzedandde血cedtobeinanearlystagnantcondition．  

1．lntroduction  

Onlyfewst11dieshaveeverbeenattemptedonthe  
幻0VOfglaciersintbe‡）ata酢）niaIcefield（HieloPata－  
g6nico）wbichcoverstbesot血ernpa豆OftbeÅndes  
from46030’Sto5lO30’SoverSoutbÅmerica．Bysim－  
ple survey methods，meaSurementS Of glacier flow  
Weremadeatsomeselectedglaciers（e．g，Raffoeial”  
1953；Maran卯nie，1964；Naruse and Endo，1967；  
EnomotoandAbe，1983）．Detailedsurveysof幻ow－  
Veiocity11SlnganelectronicdistancemeterⅥ把refirst  
Carriedoutin1983atSolerandSanRafaelglaciersin  
theNo珪bernPatagoniaIcefield（Naruse，1985）．Dur－  
1ngtheearlysummerof1985，ice岬Lflowvelocitieswere  
againmeasuredontheablationareaofSolerGlacier  
（Naruse，1987），Withtheresultsincludingdown－glacier  
decreaseinthevelocityfroml．5m／datthefootofthe  
icefa11to O．2m／d near the terminus．Shortterm  
Variationsin幻0VVeiocityverealsoobtairledatinter一  
Valsofa fewhours or a fevdays，Themaximum  
幻ow rate was found to be about 払uT・times tbe  
minimumvalue．NaruseeiaL（1992）concludedthat  
the velocity variations should have r－eSulted from  
Variationsinbasalslidingvelocitywbichwasstrongly  
COntrOiledbythesubglacialwaterpressure．  
UpsalaGlacier幻owssouthwardfromtbeeastern   

Fig．l．Map of tbe southerrlpa托Ofthe Southern Patagonia   
Ice薫eldin Sotltb America薫   
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partoftheSouthernPatagoniaIcefield（SP‡：Hielo  
Patag8nicoSur〉andcalvesintothenorthwesternbay  
OfLago（Lake）Argentinoat500Sand73q20’う好（seeFig．  
1）＿ MorenoGlacierflowseastwardfromtheeastern  
partoftheSPIandcalvesintothesouthwesternbay  
OfLagoArgentinoaと50030’Sand7301野．Topo許aphic  
Characteristicsandrecentvariationsoftbeseglaciers  
aredescribedindetailintheseparatereports（Naruse  
andAniya．1992；AniyaandSkvarca，1992）．  
Tbepurposeofthispaperistopresenttheresults  

Of theice血鮎w velocities measured duパng a sbort  
periodofafewdaysinNovember1990atUpsalaand  
Morenoglaciers，andtodiscussthedynamicalcharac…  
teristicsoftheseglaciers．   

2．Method of measurements  

ÅtUpsalaGlacier，aCOntrOIstationandanazi≠  
muthpointwereestablishedatabout600ma．s．l．on  
the eastern（1efトSide）bank about2，5km from the  
present glacier terminus．An electronic distance  
meter（TopconEDM－TbeodoliteGuppy）wassetupat  
thecontroIstation，andanEDMre幻∝tOrWaSpiaced  
temporarily at survey pOintsin the ablation area．  
From the control或ation，distarlCeS and horizontal／  
Verticalangle＄tOSllⅣeypOlntSWeremeaSured．Tわe  
first survey was made on14November199O at six  
pointsalongatransversa‖inefromtheleftmarginto  
theTnedialmorairlelocated at about orle haはofthe  
giacierⅥ7idth of abo11t4km，aS dlOⅥrnin Fig．2．  
Heavy crevassesand seracsweredistributed almost  
allover the ablation area．Hence allthe survey  
pointswereselectedont壬IetOpOfrelatively封atice  
ridg盟．Stakesl．5m壬0Ⅰ唱Wereinstalledin drilled  
holesatsurveypoints．Duringtheperiodfrom15to  
17November，itwasoccasionallyrainywithextreme－  
1ystrongwindsandpoorvisibilityduetoiowclouds．  
The second survey was ma（まe on18November，aト  
thoughwinds were stillso strong to set stably the  
tripodwithEDMatthecontr・01station．Amongthe  
SixsurveypoiれtS，folユrStakesverebiownawayand  
lost．Two stakes were fotlnd tolay down on the  
glaciersurface，buttherelicsofthedrillcdholeswere  
recognizednearthestakes，Twosetsofcoordinates  
Ofthetwopointsweredeterminedwitbarl主ntervaまof  
fourdays．  

At Moreno Glacier，a COntrOIstation and an  
azimuthpointwereestablishedatabout420ma．s．i．on  
thesotlthern（rigわトSide）bank abolユt5km from tbe  
median tlp Of giacier terminus wbicb reaches the  

F短．2．LandsatTMimageofthemiddlearld】owerreacb of  
Upsala Glacier taken on14January1986．Two medial  
moraiTieSareClearlyreco卯izeda王0喝tbeわoudersoftbree   
icel）Odies，i．e．tわemainUpsalaGlacier，汰etribt】taryCono  
Glacier alld BertacchiGlacier．  
Arrows marked near theglacier termimlSindicate sur－  
faceflowvelocities，3．5m／dand3．7m／d，meaSuredwithan   
intervalofねurdays言nNovember1990．  

OppOSitebank（Pen壬nsula Magal1anes）．Methodand  
procedl汀eOfsurveysⅥrerethesameas汰oseatUpsala  
Giacier．ThefirstandtileSeCOildsuⅣeySWereSlユC－  
CeSSfullymadeon25and26November，reSpeetively．  
A ehain of six survey points was set up along a  
transversallinel．5km10ngたomt壬IerightmarginとO  
themedianiineandanotberl．5kmiongchainofsix  
pointswassetuplongitudinallyalongthemedianline  
Whereathinmedialmorainedeveloped．Therewere  
nolargecrevassesalo‡唱thesurveylines；however，  
the glacier sl汀ねce was undlユiatingⅥritb the range  
fromlOto20mandseveralwaterpondsexistedon  
theicesurねce．Twosetsofcoord呈natesofa11points  
Weredetermineくiwiぬanintervalofabout24hours．   

Å王so a shorもbaseline，abotlt160mlong，WaS   
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established on th亡・SOuthern be之Ieh of thelakeLinto  
whichMorenoGlaく：ierdischarges．Åimingatdistin－  
guishedtipsofseracsonthesurface ofthefrontal  
portionoftbeglacier，幻owveiocitiesⅥrerealsomea－  
suredby（hetriangl11ationmeth（通．Thefirstandthe  
secondsurveyswerecarriedoutinthem（一nlingandin  
the a沈emoon of28November with anintervalof  
about8bours．  

3．Resutts o†measuremelltS  

且J．と㊥甜由G肋c才βγ  
Surface flow velocities at two points near the  

medialmoraine arビ Sh（1Wn b）P aTrOWSin Fig．3．  
Velocities of3．5m／d a王適3．7m／d areconsiderably  
large，COmparedwithvaluesfromO．2m／dto2m／d  
measuredinsummerat Soler Glacier（Naruse，1987）  
and at TyndallGlacier（Naruse et al．，1987）．The  
high恥wYelocityofUpsaiaGlaciermaybeattribl止ed  
totberapidbasalslidingenhancedbytheexistenceof  
abundantwaterattheglacierbedwhichwassupplied   

byextensivemeltingofsuぬceicet Actuaily，durimg  
theobservationperiodfrom14to18Noverhber，itwas  
VeryWarmWithairtemperaturesfrom十60Cto＋200  
Cneartheglacierterminus，a‡1dwasextremelyⅥFindy  
alld rain）・aSllごell．   

3．之肋柁乃∂G由cゐγ   
DistributionofflowveiocitiesisぬownbyarrolVS  

in Fig．3．Thelongitudinalprofile of the glacier  
Surface，tbe幻owvelocitya‡扇thel珊蛮餌dinalまrain  
rate are shownin Fig．4．Thelongitudinalstrain  
rates were obtained from the gradients of surface  
Velocities along the glacier flow．A positive sign  
ind主catesa‡1eXte‡1Sionandanegative§1gnaCOntraC－  
tion．Tbemeanvelocityof2．Om／dwasobtainedin  
thislongitudinalsurveyline．  

AIso，thetransversalprofileoftheglaciersurface，  
the flow velocity and the transverse strain rate are  
Sbo耶IinFig．5，Sincethesurveypointsverealigned  
approximatelytransversaltothe幻owdirection，the  
trafisverse strain rates were calculated from the 

Fig．3．L（）WerreaChofMorenoG壬acier．Solidcirdeswithnumberslto13indicate  
tbesurveypointsMltoM13．Arrowss王10W Surねcefbw velocitiesmeasured  
Withaれinterva王ofonedayinNovember1990．Marks十indicatecorltrO】紋atio！l＄．   
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LONGITUDINAL DISTANCE （km）  
F毒g．4．Lon由tudinalprofilesoftIleglacierslldace，thesllrfaceflowvel∝ityandtモIe   
longitudinalstrainratemea＄uredinNovember1990，alongthemedianlineinthe  
middlereachoftheablationareaofMorenoGlacier，Fromlefttoright，SurVey   
pointsM7，M6，M2，M3，M4andM5．  

obtainedtobe55mand57m，reSpeCt拉ely，abovetbe  
prese‡ltlakeまevel．   

4．Discussion  

4．ヱ．戯面貌繭射げ鼎邪躍如磁針飾か融ぬ牒ぬ＝  
．1Jりれり川（ごん汀んtJ・  
TlleSurVeylinesintbemiddlereacbofMoreno  

Glacierwereselectedonthebarei（：eWitblesscrevasp  
SeS．T壬IeSuげacesiop飴arerela如elygentleasseerl  
inFigs，ヰarld5，Itis noticed from Fig．4thatthe  
Surねce slope from points M7to M2is aboutl／30，  
WhereasthatfromM2toM5isnearlyzerooreven  
upslope to the downglacier direction．The surface  
Velocityincreasessligbtlyfroml．90m／datM3to2．15  
mプdatM5，Vhicbindicatesalongit11dinalextension   

Change＄inthedistancebetweentileneighboringsuト  
VeyPOints．Tbesurねceisalmost幻aもinthesurvey  
line・from MltしIMll（about O．5km from†hぐright  
margin），andなomMllitiowers或eeplytowardtbe  
right margin．The fiow velocity decreasedlinearly  
With distance from the rnedian part to the right  
margln．  

Asindi（：aとedirlFig．3，largevelocitiesof5．4m／d  
and3．4m／dwereot〉tainedneartbecaivirlgrigbt－band  
edgeof汰eglacierfront．HoⅥ7eVer，tbesevaluesmay  
COrltainmuclllargere汀OrStbanthosemeasuredattIle  
middle reach，because of the di雄cuityin correct  
positioning of targets（tips of seracs），Very narrOW  
triangles used for the tr・iangle calculations，and a  
cansiderably short time interval between measure- 
me涙S．He主gbts of tbe two measured poi血S Were  
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DISTANCE FROM RIGHT MARGIN（km）  
Fig．5．Transversalprofilesoftheglaciersurface，thesurfaceflowvelocityandthe  
traltSVerSeStrai11ratemeaSt汀din November1990，iTltbe middie reacb oftbe  
ablationareaofMorenoGlacier．Fromlefttoright，SurVeypOintsMl，M6，M8，  
M9，MlOandMll．  

0．5  

M7MM6M2 and a mean transverse strain rate of  
－1．2×10山3dLIwas obtained along MトM6MM8（see  
Figs．4and5〉，Sincewecana岱umetheincompres－  
Sibilityofglacierice，theverticalstrainrateiscalcu・  
lated from the above valtleS tO be ＋0．69×l（）‾3d肌l，  
Whichcorrespondsto十0，25a‾lwhenweconvertitto  
the annualstrain rate．This verticalextension re－  
Sultsinanemergencecomponentoficeflow．Ifwe  
assume that verticalstrain rate does not varywith  
depth，thestrainrateiseqllaltotheannualablation  
amountdividedbythethicknessofglacierinasteady  
StateCOndition（seesubsection4．3．）．Soifwek110W  
OneOfthetwoparameters，theothercanbeestimated．   

asshowninFig．4．IntheareadownglacierfromM5，  
itwasobservedthatthesurfaceslopebecomessteeper  
witbnumerouslargecrevasses．Basedonthisinfor－  
mation，WeCaninferastepinbedrockaroundpoint  
M5．   
A large transverse compression was observed 

between points M10 and M11 as shown in Fig. 5. 
This may be due also to the bedrock topography・  
Theexistenceofmanylargecrevassesjustupglacier  
from MlOMllis considered to be related to this  
Strainpattern．  
PointsM7，Ml，M2a11d M8form a quadra喝1e  

withanapproximatecenteratM6．Ameanlongitu・  
dinalstrainrateof十0，51×10▼3d．1wasobtainedalong  
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t3ertacehiglaciers．The spat：ing between the two  
morainesbecomesremarkablynarrowerin the area  
12kmto9kmu拷Iacierfromtbegiacier缶・Ontin1986．  
Amedialmoraineisabeltofglacialtillanddebrison  
theglaciersurface，Whichextendsdownglacierfroma  
junction of two tributaries．A medialmoraineis  
thereforeconsideredtodelimittheboundarybetween  
tⅥ70trib11taryicebodies，andtorepresenta surねce  
streaklinewhichcoincideswithasurfaceflowlineif  
theglacierisinastead）▼State．Ifweassumethatthe  
boundary of the two ice bodies extends vertically 
underneaththemedialmoraine，aCOnSiderationbased  
Onthemasscontinuityalongtheglacierflowprovides  
aninterestinginsightonthedynamicalbehaviorofthe  
twoglaeiers．Ifthisasst，LmPtiondoesnothold．name－  
1ythebourldaryoficebodiesinclinessteeplytoform  
anice body txing narrowerin the upperla）■er alld  
Widerinthedeeperlayer・，thenthetransversestress  
patternsshot11dbegreatlydifferentwiththedepthof  
theicebody．However，thissituationishardtoimag－  
ineingeneral．  

Widths of Cono and BertaccIliglaciers were  
measuredfromthespacingsofmedialmorainesseen  
in Fig．2，and tbeir variations agai11或tbe distance  
fromtheglacierfrontareshowninFig．6．Bertacchi  
Glacier shows a gTadualvariati（）nin glacier width，  
whereas Cono Glacier exhibits a steep decrease in 
width at the midstream reach of the ablation area．  
Thewidth changesfrom about2708m at17km to  
aboutlOOmat9km，thatisanarrowingofaboutl／  
30．  
Herewetakexaxisalongtheglacierflowposト  

tivedownglacier，タaXis†10rmaltotbeglaciersurface  
positiveupward，andzaxistransversetotheglacier  
flow．Thexandy componentsoftheflowvelocity  
are denoted by u and v．Now we assume that a  
transversestrainratei2doesnotchangewithz，and  
averticalstTainrateよ、、Idoesnotchangewjth＿V．This  
assumption holds approximatelyin glaciers，eXCePt  
for regions with steepsurfaee and bedrock sl〔l㌍S Or  
WithlargecurvatureSinflowdirections．Then，Strain  
rates卓gand左プCanbeexpre繋edby  
占ぷ＝∂Ⅳ／（Ⅳ∂f）＝（〟／W）（∂W／蝕），  （1）   

よ．、・二＝l－ざ7J．  i2）   
where W andIarethewidth andthethicknessofa  
giacieratちreSpeCtively，and‡ちistheverticalYelocity  
atthesurface．Wecanassumetheincompressibility  
Ofg】acierice，SO仇atalon由tudinalstrainrate∂以／勧  
is given as 

4．2．Cわゆ疲0乃 紺地 夕柁があ〝ざ 鍋どぶ〝柁桝g邦ね α≠  
肋柁乃O Gわcねr  
Fortyl・earSa針），thesIJrfacemovementofMoreno  

Glacier was measured（Raffo eial．，1953），along a  
transversalprofilelocated at approximately5．5km  
fromtheglacierfront，i．e．lessthanlkmfurtherup－  
glacierfromthepresentsurveyline．Ofthe22stakes  
Set up a†ld measuredi一重the e†ld of November1948，  
COVerlngabouttwoqthirdsoftheglacierwidthstart－  
ing fr（lm the northern（left）marか1、Onl〉TlO stakes  
Werefoundandtheirpositionswerere－meaSured491  
dayslater．Thesemeasurementscovertwocomplete  
SummerS（1948～49 and1949－50）and one winter  
（1949）．Therefore，thedataobtainedseemtobemore  
representative than the preserlt reSults measured  
withinashorttimeintervalofoneday．Althoughwe  
cannotevaluatet‡leaCCuraCyOrreliability oftheir  
results，because there are unfortunately no descrip・  
tions about bow the stakes were maintaまned duri‡1g  
more than one year and which instruments and 
methodswereusedforthevelocitymeasurements，We  
attemptacrudecomparisonwithourresults．  
AccordingtoRaffoeial．（1953），themeanannual  

nowvelocityincreasesgTadua11yfromlOOm！aatO．5  
kmfromtheleftmarginto965m／aasamaximumat  
軌ece11terOftbeglacier，2．5kmfrom洩emargln．If  
we assumethesteadyflowthroughouttheyear，the  
velocityatthecentercorrespondsto2．6m／dwhichis  
Slightlylargerthanthepresentvalueof2・2m／d■In  
general，theflowvelocitydecreasesgradual1y along  
the nowin the ablation area of a valley glacieT．  
Therefore，Whenwetakeintoaccountthefactthatthe  
suⅣ野iine40yearsearlierisclosertotbeequilibrium  
line，thedifferenceintwovelocitiesseemstoberea・  
sonable．Fromtheseestimativearguments，the幻ow ■ぎ  
regime of Moreno Glacier may not have changed  
remarkablyduringtheseseveraldecades，Thisresult  
SuppOrtS glacier eharacteristics obtained by Aniya  
and Skvarca（1992）that Moreno Glacieritself has  
recentlybeenalmostinastab】e亡Onditionandonlythe  
terminusportionoftheglacierhasfluctuated．   

4．3．功犯α椚おαJみg如〝わr 〆 扉ねお町 g由cね和 〆  
〔師〝んJ（；血（イl、J・  

－（∴川け‘川〟放・ナナ此「（イ！Jg山ぐん1IT一一－   

In Fig．2，We Can nOtice a curious pattern of  
media王 moraines o11Upsaia Glacier．One medial  
moraine originates from the junction of the main  
UpsalaGlaciera王1dConoGlacier，andanotbermedial  
moraine originates from the junction of Cono and  
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The surface veloeity3．7m／d rneasuredIlear the  
medialmoraine at a p（1intlkm up from the glacieT  
frontcorrespondsto1350m，＜ja．However．thisva）ue  
WaSObtainedinearlysummeranditshouldbemuch  
largerthantheannualmeanvelocity．Ontheaerial  
photographs takenin November1968and March  
1970，adistin餅Iishablelumpofdebriswas found on  
themedialmoraineatabout4－5kmfromthegIacier  
front．Regardingthelumpasamarkerwhichmoves  
Withthesurfaceice，Aniya and Skvarca（1992）e＄t呈－  
matedthemeanannualflowvelocityasabout700m／  
a．Thenweassumeheretheboundaryconditionof〝  
averagedoveTthedepthtobe5OOm／aatapoint5km  
from theglacierfront．  

Theparameterb：’）isselectedasfollows，because  
wehavenomeasurementsofeither borIatUpsala  
Glacier．At the ablation area of Soler Glacier，the  
vertical strain rate was deduced from the velocity 
distribution to have a considerablylarge value of  
about＋O．l；l‾l（Naruse．1987）．andtheicethicknesses  
wereestimatedbrthビgTaVitymethtx］torangefroTn  
lOOmtoabout550m（Casassa、1987）．Assumingthe  
meanthicknessoftheglacier as300m，the armual  
amountofablationcanbeestimatedtot）eOntheorder  
of3O m／a．Thビthickness of Tynda11Glacier was  
measuredby a radioAeCho sounder tobe620m at a  
point close to the medianline（Casassa，1992）．Re－  
ferringtothesedata，WeCaneStimatethemaximum  
andminimumvaluesofb／IofUpsalaGlacier．Ifwe  
adopt15m／aastheannualablationband800mas  
theice thickness L thenthe verticalstraiIlrate be－  
COmeS＋0．02a‾l．1fweadopt30m／aasband3OOm  
asI，then the verticalstrain rate beconleS＋0．1a‾）．  
Wenowcalculatethedistribution of u bothin Cono  
and Bertacchiglaeiers．assuming the ab（1Ve tWO eX－  
treme val11eS．  

ResultsofealeulationsaTt）Shownin Fig．6，b〉▼a  
brokenline（崎Iand a dottedlineltL．1for both Cono  
and Bertacchiglaciers．Theboundaryvalue ofu＝  
500m／aisindicatedbyasolidcircleasanintersection  
Oftwolines．Althoughtherangeofvelocitybetween  
u．and鞄atBertacchiGlacierisconsiderablywidein  
ther叩ionarotlnd15－7kl11fromtheglacierfront．the  
lon由tudinal＼でIoぐit）▼＼，ariationseemstoberelatiヽ▼el〉r  
SmOOthandgentle．Therefore，thisglacieriseon＄id－  
eredtobeaetive《 Ontheotherhand，atConoGlacier，  
theestimatedvel（忙itiesitltWOeaSeSWiththeextreme  
Valuesofbi’Isharpl）Pdropbelowabout15Om：｝Painthe  
regionfrol11about12kmto9km．andriseagaininthe  
downstream area．This remarkable resultindicates   
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Tig．6．Variationsinthewidthofgla亡ier（W）andcal⊂ulatedflow   
VビlocitiesいJland叫）plotted against the distaTl⊂e fTOm the   
glacierfronttin1986）forConoG］acierandBertacchiGlacier、   
For恥ぬeverticalstrainrate（b／I）wasassumedas十0．1a▼l；   
andforlL：，itwasassumedas十O．O2a－1．S（ヽlidt：ir亡Ieindicates   
theadoptedboundar）・COndition．thatisLL＝5OOm，！aat5km   
如mtbeglacieみont．  

蝕／∂∬＝一よッ一言z．  （3）   

If we assume a glacierisin a steady state，it  
followsthat usisequaltotheannualablationrateb．  
Then．fromequations（11．（2）aTld（：i）．  

加ノar＝一占7リーi，れ1l二’1（∂ll∵7al■1  （ヰ）   

isobtaiIld．  
Nowl†7and∂Lt！；！arareknowninbothConoand  

Bertaechiglaeiers，aS Shownin Fig．6．1f we ktlOW  
onevelocityvalueasaboundaryぐOnditi〔軋andifwe  
regardb／JasavariablepaTameter．WeCanCalculate  
thedistributionofuwithxbyusingequation（4）．  
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that the middle reach of the zlblation aT・ea Of Conい  
Glacieris nowin a nearl〉・Stこ脚1atlt COndition．We  
canfurther speculate that the middlereachisnow  
thinningandtheupstreampartofConoGlaciermay  
separate fronlthe main Upsala Gl；1Cierin the near  
ftllure．  
Wehavenodetailedinfomationorestimatior10n  

thetimewhenthisnearstagnationbehaviorofCono  
Glacierhasbegun．However，based onthevertical  
aerialphotographs ofUpsala Glacier takenby the  
ArgentineagencyinNovember1968andMarch1970，  
thespacingbeもWeentWOmedialmorainesⅥraSmeか  
suredlo be approximately15Omaround5km from  
theprビSentglacierfrontlThisrビSultshowedal－ar－  
rowingfromabout150mtolOOmduringtheiasttwo  
decades．Th鰯e phenomena should be related witb  
thereくニentremarkableretreat ofUpsaiaGlacierre－  
vealedfromgro11ndsⅥⅣeyandsateliitedataanaly紀S  
（AniyaandSkvarca，1992；AniyaandNaruse，1991）・   

5．Concludingremarks  

Fl（1W Velocitieswerefirstly meastlred at Ups；lla  
Giac呈er，a肋ougboniyattwopoints．Therelatively  
largevelocity of3．6m／din t壬1e eariy sl】mmerⅥraS  
consideredtobecausedbystrongbasalslidingofthe  
glacier．At Moreno Glacier，t壬Ie preSent reSults of  
Ve］ocit）▼distribution were conlpared with plでVious  
ヽ▼alues obtainedJtlyears ago．suggcstil哨thこIt the  
glacierhasbeenmoreorlessinasteadystate．Tlle  
SurfacepatternofmedialmorainesonUpsalaGlacier  
enabled us to conclude that the tributary glacier 
（Cono）isatpresentclosetoastagnantcondition．  
These results，though only preliminary ones，  

Shouldprovidebasieinformation to further、＼▼Ork on  
Patagonianglaciersinthefuture．   
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