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Abstract  

OneofthemostprominentcharacteristiesofthemorainefieldintheproglacialareaofSolerGlacier，Northe  
Patagonia‡cefieid，isthatmosもgravelandbotユ1dersareⅥ7elトrourlded．Anguiaronescanbefourld onlyinthe  
northernpartofthefield．Secondly，SOmehillocksshowreversegradingofgravel．Thirdly，thereareblocksof  
Str’atifiedsedimentsontopoftheice・COredmoraineslocatedinfrontofthecleanicesnoutarea．  

Bytheaustral餌mmerOf1985－86，abeitofice－COredmorai†leSbasbeenformed（）ntbedebr主s－COVe陀dicenear  
thesnotlt，Whereitwasflatinユ9830084．Subsequently，fewice－COredmoraineswerefoundalsoonthecleanicesnout  
area，Theseice－COredmorainesaregenerallycoveredⅥ7ithround餅aVelandsandthickenoughtoi王1Suiatetheice  
underneath・TheemergenceoftheseandsubsequentirlVeStigationoftheirformation shedsome】ightsonthe  
Characteristicsofthemorairlefield．Themajorityofthesenewice－COrCdmoraincsareformedbyoverthrusting．  
Theicemassnearthesnouthasbecomestagnant，andicemovingbehindoverrodethestagnaritPart，bringing  
roundgravelandsandofslぬg王ac圭aioriginuptotbeglac室ersurねce．Tbesedebrispr（鹿Ctedtbeicefromablation，  
formingice－COredmoraines．Oncebroughttothesurface，iargeroundgravelandboulderstendtorolidowntoa  
nearbydepre∬ionanda払ickerdepositionwithlargergravelensuesnear抜eもottomof払edepression．Åたer壬ce  
melted，tOp閥raphicinversionoccurredwithreversegrading．Blocksofstratifiedscdimentsareprobablydeposited  
inenglacialpooIsand／orstreamsandbroughttothesurfacebysurfacemeltingandup・flowoftheglacier．Some  
ice－COredmorainesbaveoriginatedinthiswaybyinsulationofe喝1acial紀di汀IentCOVer，Withoutthru或ing．  

1．lntroduction  

Theterrainclassificationmapoftheproglacial  
areawasproducedinapreviousrep（）㌻もくÅniya，1985）；  
however，detailed 貞eld work during the19851－86  
SeaSOnaildarleW記tOfverticalaerialpbotographs（）f  
larger scale（1：5，300）and better resolution have  
necessitatedslightmodificationsofthemap．Thenew  
mapis presentedin Fig，1．The majorlandforms  
reco酢Iizedinciudel）iateralarldterminalmorairleS，2）  
glacialbench，3）outwash plairl，and4）debris鮎w  
depositarea．  

Sincethedescriptiveaspectsoftheselandforms  
WeremOStlycovercdinthepreviousreport，anemPhか  
Sisis placed on the characterisも主cs of ter王Ⅵina】mo－  
rai†leSaIld洩emecha‡lism oftheirformation．  

2．Terminalmoraines  

ユJ．（、JJ′7J抽イげふ／ん・ご  
ざi那re2showsdetaiisoftbegiaciaま鎚aturesa†ld  

proglaciallandforms around the glacier snout．The  
moraine幻eldspreadingotltirlfro11tOfSoierGlacier  
hasseveralcharacteristics．Oneofthemostprominent  
featuresisthatthemajority ofthemorainemounds  
are composed of round gravel and sand worn by 
runnlngWater，Ångularrocks，Whicbareusualiycom－  
monin the moraine fieldin other areas，COnStitute  
Ollly汀10raineslocated壬ntheareanorthofthenorth－  
ernmostoldspillway，andtheirplanviewlookslikea  
WaShboard．The restis composed of round sand，  
gravelandbouldersoffewcentimeterstoseveraltens  
Ofcentimeters．Evenattもetopofthemoraineridge  
presentけformed，Welトroundedgravelisscatteredall  
OVer－Secondiy，SO‡ⅥemOrainemoundsshoⅥ7reVerSe  
gradingofgravel，thatis，graVelonthetopofhillis   
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Fig．2．Terrainandglacierfeaturesaroundthesnout．  

ぎig－3．Stratified＄感imentsontopofanice－COred‡ⅥOra主ne（栄eFi臥2ぬrlocat主on）・Scaまei弟  
ぎ；郡re，50cnl（bo汰bor呈zontaiandverticai）．Phototaker10nDec・31，1983．  

王arger血arlthoseneartbebase．rrbirdly，OntOpOfthe  
ice－COredmorainesiocatedjustinfrontoftbesout吏l－  
ernend ofthesnout，1iesorted sedi‡ⅥentS Ofgrav軋  
Sa‡id，Siltafldciay（ぎig．3）．  

ニュE仙、J餅・机、＝モ／■ナノ川，ん＝，（肌I（J川（肌JJ肝J   
IntheatlStralsumlⅥerOf1985，abelt（〉fice－COred  

moraines豊1ad bee王1ぎormed from tbe border betweeIl  
班e ciean and debris・COVeredice to tbe side of tbe  
debris－COVeredice（壬？ig．4）．王tis王ocatedabotlt150h仙200   



0  

＼  
500 m 

、ヽ＿．．   

● ＼  
－ヽヽ   

、  

¶く」－ヽ⊥ニ＝  

ムログ〟♂  
滋／er  

∂■Jも人’♂  
′考詩こト∵二  

Jニ軸′ふ．∴  
てごこご  

言バ‾嫁撃ぷ ．｛▼．    ‾．＿J■一－．．＿■   ‾ －■ 1          ‾．＿J■一－．．＿■   ‾  
ン 嘲払」  ′   JI与  

・去チタ三  ■へ  
Yもノブ〃   ■▲‾  

むぷ＼′－、  「二∵て∴r．ご．  ‾ト▼Tヽ1 、、ふこ  
撃誉ご1  

J、・、lT・  
† 
？■   慧若きご  ： し＼ごlさ 返っ ナ 

j
 
 

一′■  ＿  「や  ．
㌧
 
ト
、
し
、
．
つ
、
 
 

ヽ
 
 ニご・㌻、▼く  ゝ  ニ′〆、、ミま  

▼－＿． J        －－  ∫ ふ   で1                ■■■ ナ，－   材／  
∩
レ
 
 栗へ「Sで蔑ち  0

 
 雫 ヾ  ハ
リ
 
 
 

カ
V
 
 
 

Lヽ  

n
U
 
 月

び
 
 

○
 
 
 も 

 

♂
 
 
 
0
 
 

ヽ．   ＿′  ／  メイ  

ニノく1：’  
lヽ．もぺ   Morc）ine Ridge  

lce－COred Morqine  
Depression  
Sond Dune  
Pond  
Cliff  
Old Chonne1  
0は Sp＝w8y  
Glaciat Bench 
Ou†w（】Sh Pぬ油  
Debris－FJow Deposi†s  

、ミ 8ミ  メイ†▼†T㌔  
ヽ▲▲⊥⊥ノ  こ）ク  

♂00  ∫ク／er  

G／ロC／●e′  

こ÷ ♂、÷  

／、  

’ 
【1乙一 －1 

＿一  √「「t －lIて‾  

ー  
ノ ′Jグ ′／   

エ  C Q  ′′′ ′′ 
′ O O 

β ∂   ♂  
らf′ ′  ′  ∴  

‾ 
・ ・－  ご‥∫：－、．・  β  ＜⊃  ．．：．・こご   

0 ロ  Q  GeomorphofogicqlMc）P  ご∴ ・○   
♂  rT．しン 、′J二・i  0  

・．・・、こノ  J  
・・－ レ・l  ・－ ．・て∴  ．■・  

、＿＿♪  
一二   r  

、一 ∴ ・－、  0  〈フ  
p ofproglacialare乱SolerGlacier，COmpiledfromgrotlndsurveyandaerialphotographs  enonJan．13，1986．   Fig．1．Geomorphologiealma  



Aniya  ノ～／  

me†1tSWiththesorted structure，Qlユite ofteniami‡lar  
StruCttlreisveryconsplC110uSbecauseofflakymicas．  
Two ycars agoit was absolutely even aroundhere，  
and close examination of verticalor ground photo－  
graghstakentwoyearsagoshowsnovisiblesignof  
tbeseice－COredm（）rai‡1eS（ダ王宮．6）．Cl汀rentlyそasofDec．，  
1985），18peaksandridgesarereco詳Iizedandano也er  
isin the process offormation．Theseice・COred mo－  
raineshaveevidentlybeenproducedbytheinsulation  
effectprovidedbythedebris－COVer．   

ユJ」舘中一ハ1【・山（，（リ■〃んり†〟〝汀（り＝JJりこ・）〃〃〟偏JJl！／‾ん・卜  
し・（けl？（′ 川りJt7／ノ汀∫  

Duringthe1960sandearly1970s，thereweregreat  
COntrOVerSies over the formation oficcHCOred mo＿  
raines．Among many papers，Goldthwait（1951）and  
Bishop（1957）proposedthatsubglacialsedimentshad  
beenbrolユghtuptothesuぬceaiongtheshearplane  
nearthesr10utandthistypeofmorainewascalleda  
t’shear moraine”．Subsequently，Swinzow（1962）and  
Souchez（1967）supportedthisく’shear planehypothe－  
Sis”．Ontheotherhand，Weertman（1961）andHooke  
そ1968，1970，1973）stronglyargued喝ainsttbisbypo也e－  
Sis，and o鮪red an alternative bypotbesis of basal  
freezmg and up－flow of foliations along which the  
debrisweretransported．Boulton（1968）supportedthe  
latter．Theseargumentswerebased on observations  

Fig．4．Abeltofnewly・emergedite・COredmoraines．Totheleft  
istbe11p－giacierside．Pbototal；e三10nNov．29，1985．  

mfromtheicefro‡1tandrunsaimostparaiieltotbe  
frontforabout800m．Theyareseveralmetershigher  
thantheup－glaciersurfaceandlO－20mhigherthan  
thedown－glaciersurface，andcoveredgeneral1ywith  
welトrounded and sorted coarse sand and scattered  
gravel，Vithat‡licknessofaroundlOcmormore（Fig－  
5）．Oftenonthedown－glacierside，flowtill（Boulton，  
1968）canbe observed．On top of the side slope of  
severalof these mounds arelocated blocks of sedi－  

Fig．5．SandyrlatureOfthedebriscover，LookingtowaTdnorth．  
Note：atlowerleft，＄Cdimentarystructureatthetopoftheridge．Theopenlngatthebaseofthe  
second mound fromthe frontistherenlnant Of athrust．   
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Fig．6t 6×6 verticalaerialphotograp王1SSbowing魚esnotltarea▼  
7  A：takenonJan．雪舎，1986，Showingabeltofice－COredmoraines．   

and measurements on cold－based，pOlarglaciersin  
Greenland，BaffinIsland，Antarctica，EllesmereIs－  
1and，al了dSpit或妃rgerl．CuriotlSly，tberearer10tmany  
reports on temperate glaciers which described such  
moraineformation．Sharp（1949）reportedroundrocks  
WOrn by runnlng Water On the stagnant surface of  
Wolf Creek Glacier，Canada．He mentioned，aS One  
possiblesol汀CeOfstlPraglacialdebris，el唱Iacialmate－  
rialbrougbtto a slユpraglacialpositio‡ltilrOlユgbiov－  
erlng Of theice sur’face by melting．ln turn，these  
englacialmaterialsmaybe，amOngtWOOthersources，  
Subglacialmaterialsbroughttoanenglacialposition  
bymovementalongshearplanes．  

From tbeliterature reyiew，it seems better to  
break this probleninto three parts：l）entrainment  
mechanismofbasaldebrisundertheglacierbottom；  
2）glacier mechanismwith which basaldebris are  
broughtuptothesurface；and3）theoriginofthese  
welトroundedmateriais．  

Asforthemecharlismoferltrainment，b（〉tbshear  
andfreezeLinincltldingregeiationcanoccur（Botllton，  
1970；Hashimoto and Wakahama，1983），The sur・  
facing mechanismis the most controversialpoint．  
Firstofall，thedistinctionbetweenttshearplane”and  
tてfoliation”is often not clearin theliterature，and  
SOmeCOr血sionarises，becauseてttheiceofthedeeper  
portionsofaglacieroftenacqulreSaStratiformstruc－  
ture which may perhaps best be called foliation to  
distinguishit from stratification which arises from  

きヰ  B：takenonJan．11，19き裕，nOVisiblesignoftheice†COredmoraines．   

deposition．The foliation appears to result mainly  
fromshearingofonepartoveranotherinthecourse  
Ofmovement＄tOWhicbtbeiceisstlbject”（Dictionary  
OfGeologicalTerms，1962；19l．underlinebyauthor）．  
Hooke（1968）andBoulton（1970）emphasizedfoliation  
and up－flowin Greenland and Spitsbergen，reSpeC・  
tively，althoughBoultonimpliedtheroleofoverthrust  
（sbearpla王1e）in払eformationofice－COredmorainesin  
hisfigures，Hooke（1970，1973）showedtilatCieanice  
beneath the dirty band ofice was awind－driftice  
Wedge，developedinfrontoftheglacierandblocking  
theglaciernowinGreenlandandBaffinIsland，This  
WaSlatersupportedbyShaw（1977）inastudyofan  
Åntarcticglacier．Inrelationtotbegiacierconditions，  
tbesbearhypothesiscanbeappiied oilly toglaciers  
Whosesnoutsarcstagnant，Whiletheice－Wedgehypo－  
thesiscanbcstbe appliedto advancingglaciers，aト  
thoughwithfavorableconditions，itcanbeappliedto  
baiancedglaeiers（Hooke，1973）．  

Åsforthesourceofrolユndgravel，Bisbop（1957）  
thought they were old grolユnd morainesin Thule，  
Greenland，Whereas Souchez（1971），On EllemereIs－  
1and，attributedthemtooldoutwashdeposits．  

ユ上古げ仙〟ん川（7／‾／（、＝ll肌、Jノ川棚7／／汀∫い〃∫‘）むJ■（ごん汀／り■  
Fromtileiiteraとurereview，itappearstbattileice－  

coredmorainesfoundonSolerGlacierareratherrare  
for a temperateglacier，and provide aninteresting  
example．   
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Sideofthebeltofice－COredmoraines，itseemsthatice  
hasbecomestagnarltandhasbeenwastirlgSteadily．   

IceTCOredmorainesofsimilarnatureweresubse＿  
quentlyfoundatafewplacesonthesnoutareaofthe  
Cleanice．Figure8showsanoutstandingoutcropofa  
Shearplane．‡tclearlyshows thenatureoftheshear  
plane，embedding round graveland alayer ofice  
heavilyloadedwithsandandsilt．  
Although，aS described above，manyice－COred  

moraines have active thrust planes，Or remnantS Of  
them，SOmedonotseemlnglyshowanytraceofone．  
Oftensuchmoundshaveanearlyhorizontallayerof  
Stratifiedsedimentsontop．Theoriginofdebriscover－  
1ng SuCh moundsis bestinterpreted to be englacial  
pooland／orstreamdeposits，andthesewereprobably  
broughttothesurfacebyup－flow．   

二？．イ∴i．りJせん＝！／－J＝〃ハ／．押Jノー1イ  
Althoughitcannotbeprovedthat round gravel  

arenotoldoutwashorgroundmoraines，itseemsthat  
SOmeOfthemhavebeen produced contemporary by  
glacialstreams，particularlysub－andenglacialones．  
Attherightbankatpointsl．7km，2．1km，4kmand  
5．2kmfromthesnout，WaterStreamSareflowinginto  
thesideoftheglacier．Thesestreamssupplyalarge  
amountofwatertothesubglacialstreamsystems．At  
therightmarginnearthesnout，therearestreamlined  
depositsofroundgravelontheglaciersurface，indi－／  
Cating that these are deposited along the englacial  

Z4．∫．g乃≠和あ椚g乃f〆滋∂γゐ  
Bothshearandregelationseemstoberesponsible  

fortheentrainmentofdebrisasBoulton（1970）pointed  
OutfromthestudyoftheSpitsbergenglaciers；howev－  
er，the shear mechanism appears very dominant at  
Soler Glacier from field observation．On the other  
hand，itis difficult to envisage that the blocks of  
Stratified sediments are also entrainedintoice by  
Shear，WhileretainingtheirlayeredstruCture．Itseems  
best to interpret these materials to be of englacial 
Origin；namelythesearedepositedinenglacialpooIs  
and／orstreams   

2．4．2．5〝フグおc才乃g∽βC血7花森∽  
Theshear planehypothesisappeartobetter ex－  

plaintheexistenceofmanyice－COredmorainesthan  
thefoliationand up－flowhypothesis，On thebasisof  
thefollowingobservations．Atthesideofthesomeof  
thoseice－COred moraines，an OVerthrust with up－  
glacierdippingangleof60－70degreescanbeobserved  
（Fig．7）．At some other mounds，a remnant Of an  
OVerthrustCOuldberecognizedatthebaseoftheup－  
glaciersideofthemound，anOpenCraCkfewtensof  
Centimenters wide，dipping steeply up－glacier，and  
runningparalleltothebeltofmounds（seeFig．5）  
twoyearsbetween1983and1985，thesnoutpositionat  
thecleaniceareahasrecededbyaboutlOm．Fromthe  
appearanceoftheglaciersurfaceofthedown一glacier  

Fig．7．Anice－COredmoraine，ShowingathruStplanetotheleft．  
Theup－glaciersideistotheleft．Reliefisabout6m．PhototakenonNov．30，1985（seeFig．2forlocation）．   
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Fig．8．Athrustplane，embeddingroundgravelandsan（＝aden  
icelayers．N48¢1貯，650S．Sca王eislrr】．PhototakenonDec・  
7，1985（seeF短．2毎rlocation〉．  

StreamS and brought to the surface by melting．A  
SimilarobservationwasmadeataHimalayanglacier  
（Koshima、perSOnalcommunication）．  

Debrissupply，particlユiarlygravel，byovert‡1ruSト  
ing is most abundant near the contact between the 
Cleananddebris－COVeredice．Thereasonwhythereis  
noprominentice・COredmoraineinthisareaisprobaq  
blythattheoverthrustinglSSOaCtivethatitcompen－  
SateSfortheleveldecreasebyat）iationarldma主ntains  
theglaciersurfacelevel．Inotherareas，debrisconsists  
mostly of coarse sandwith scattered gravel．Field  

observation indicates that along the present glacier 
frontroundgravelisdistributedonlyinfrontofthe  
Cleanice，Thisimpliesthatalargepartoftheprogla－  
Ciaiareawaslaidbycleaniceintbepast．Altbougb  
the presently－formed mounds at the cleanice snout  
area containsconsiderableamount ofsandaswelias  
gravel，theoldonescontainarelativelysmallamount  
Ofsand，prObablyduetowinderosion．Onawindyday，  
StrOngSandblastwasobserved，Itappearsthatsand  
dtlneSinたontoftbedebris－COVeredareavereorigi－  
nated by overthrusting and stlbsequently withstood  
agairlStwinderosion．   
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Fig．9．SchematicsequenceofmoraineformationatSolerGlacier，alonglineA¶DinFig・2・Heightsand  
distancesnotnecessarilyscaled，  

Furtherretreatcausedthefrontalicetobestagnant，  
andabeltofnewice－COredmorainesdeveioped（Fig．  
9叫軋Uptostage4，theareaaio喝tranSeCtiineA－D  
もadbeelュCOVeredbycleanice；henceitisnowcovered  
withgravel．However，atStage5，theglaciersurface  
betweenpointsCandDbecamedebris－COVered，andat  
stage60niysandcomeupa主0Ⅰ－g洩ethrust†Therefore  
it seemslikely that most ofthese mounds wiiibe  
destroyedbydownflowoftillandaeolianerosionin  
the future．  

Theflooroft‡1edepressionwhereⅥ㌢e駅t11pbase  
campiswavyⅥ㌢itbampl血desofuptoseveraltensof  
centimetersandwavelengthsofa coupleofmeters，  
rlユnningaboutN550E・Thesefeaturesseemstohave  
beenproducedwbenicewassta脚色ntandsub感acial  
㌍dimeTltS Were SqueeZed tlpinto crevasses，aS de－  
scribedby Hoppe（1952）inSweden・Thisappearsto  
supportthatthedepressionzonewasadeadicearea・  
ぎormationoftbereversegradingfoundatsome   

3．Mode10f morainelormation  

FromtiledisclユSSionabove，mOrainefomationat  
SolerGlaciercanbesⅥmmarizedass‡10WninFig．9．  
The development model was constructed along the 
transectline ADin Fig．2．The glacier had been  
retreatingandaroundareaA，Shearpまanesdeveioped  
（Fig．9ml），Tbesurfaceleve王decreasedarldtheretreat  
continued，reSultinginenlargingthestagnantpartof  
the glacier．Subsequcntly，about150m up－glacier  
another shear zone emerged（Fig．9劇2）．This shear  
zonewasprobablyveryactive，prO血cingconsidera・  
ble amount of gravelly debris and forming a large 
morainebelt（Fig．9山3）．Thedeadicebetweenthetwo  
shear zones steadilyⅥ7aSted aⅥray and t〉eCame a  
depressionabout150mwide（Fig．9岬4）・Retreatconti－  
nuedandactivity oftheshearzonewaned，forming  
the pTOXimalslopewith round gravelmixedwith  
someanguiargrave重ofsupragiacialorig吏n（Figt9－5）・  
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ぎig．18．FormatioriOfrevぎSegradirlg・   

hillocksisdepictedinFig．10．Gravelparticlesbrought  
upto the surfacerolldowninto a depression．Since  
largeronesroudowntothebottom，graVelparticles  
atthebottomareamongthelargestandthedeposi－  
tionist‡lickertowardthebottom＿う好itIlthis marltle，  
icemeltsslowlysothatthedepositionalstructureof  
gravelreceives a minimum disturbance when the  
Whole surfacelowers．Subsequently，inversion oftoq  
pography erlSueS after a11ice melts，with reverse  
gradi‡lg．   
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Resumen  

Formaci6n de morrenas en e］Gtaciar Soler，Pata・  
gonia  

Se compi16un mapa geomorfo‡さgico del云rea  
proglacialdelGlaciarSoler，HieloPatag6nicoNor略  
por medio del analisis estereosc6pico de fotografras 
Verticalesaescalal：5．300ydeltrabajodeterrenode  
dostemporadas（Fig．1）．Las principales formas del  
terrenoincluyen：1）morrenasterminalesylaterales；  
2）escarpeglacial；3）planiciefluvioglacial；y4）畠rea  
dede昏OSitodefiu30dedetritos．EnlaFig．2semuestra   
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suscaracteristicas．Lamayor壬adeestasmorrenasse  
formaronporsobreempuje．EnlaFig．7semuestraun  
planodeelnplユjelぬicadoaguasarribadeunarecie‡漉e  
morrenaco王1n魚Cleodebielo，EnlaFig．8semlユeStra  
unafloramientosobresalientedeunplanOdeempuje  
ubicado en elextremo surdelfrente delglaciar．La  
masadehieloccrcadelfrenteest盈ahoraestancada，y  
elhielo por detr畠sla empuja，aCarreando consigo  
arenas y gravas redondeadas de origen subglacial  
hacialas11perficie（Fig．9）．Estosdetritosprotegenel  
hielodelaablaci6n，formandomorrenasconn色Cleode  
hielo．Unavez enlasuperficie，lasgravasybloques  
redondeadosdegrantama貪otiendenarodarhacialas  
depresionescercanas，enCOntr畠ndoseenconsecuencia  
gravasmayorescercadelfondo－Despu卓sdederretirse  
elhielo，OCurri6unainversi6ntopogr畠ficacongranu－  
lometr壬ainversa（Fig．10）．Losbloquesdesedimentos  
estratificadossedepositanprobablementeencuerpos  
deaguay／ocaucesdentrodelglaciaryson11evados  
lasuperficieporderretimieTltOdebieloyfllljoemer－  
ge‡ltedelglaciar．Å1gunasmo汀enaS COn nむ1eo de  
hielo se han formado de esta manera por elefecto  
aislantedelacubierta dedetritosdentrodelglaciar，  
Sln empuJe．   

endetallelazonaalrededordelfrentedclglaciar．  
Unadelascaracterfsticasprincipalesdelcampo  

terminaldemorre17aSeSquelamayor富adelasgravas  
y bloques se enctlentran bien redondeadas・Cantos  
angulares s610 pueden ser encontrados en la parte 
nortedeestecampodemorrenas．Ense糾1ndolugar，  
enalgunosmontfculoslasgravasmuestranunagranu－  
lometriainversa．En tercerlugar，enla cima de  
morrerほSCOnn童cieodebieloubicadasenelたentede  
lazonadehielolimpioexistenbloquesdesedimentos  
estratificados（Fig．3）．  

Enelverano australde1985r86scencontr6una  
formaci6ndemorrenasconndcleodehieloenlazona  
cubiertapordetritoscercadeト丘enとeglac豆ar，1actlai  
no exi鏡‡a en1983鵬84pueselterreno erltOnCeS era  
plano（Fig．4）．Posteriormentealgunaspocasmorrenas  
conn魚cleodehielofueronencontradastambienenla  
zonadehielolimpiodelfrenteglaciar．Estasmorrenas  
estanengeneralcubiertasporarenasygravasredon・  
deadasde un espesor suficiente para aislar eihielo  
subyacente（Fig．5）．EnlaFig．6seco‡nparalamisma  
zonalibredemorrenasen1983ycubiertapormorre－  
nasen1985．Apartirdelaformaci6ndeestasmorre－  
nasysuposteriorestudioseaclar6enciertamedida  


