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Abstract  

AmeghinoGlacieris21kmlongwithanareaofabout77km2．Thealtitudeofthedrainagearea  
rangesfrom2260mto201m，andtheinferredequilibriumlinealtitude（ELA）islocatedaroundlOOO  
mwithasmallAAR（AccumulationMAreaRatio）ofO．43．Fromthenumberofogivewavesinthe  
upperablationarea，theannualflowvelocityisestimatedatabout200m，Duringthepast23years  
（197OL93）．theglacierre亡ededatarateof15コm！！a，Whilebetween19ヰヰand197O．thesnoutwaざalnlOSt  
Stationarya地olユgbithadbeengradua11ynarrowirlganddisintegrating．  

Thedryvalleypartischaracterizedbytheflat，eXtenSivecoverofthevalleytrainconsistingof  
rotlndgravel．OntheriverterracesalongRioArneghinoandinthestream，therearemanyexhumed，  
large，Standing，butdeadwithbrokentop，treeSWhichhadbeenkilledbydepositionofthevalleytrain．  
Subseqtlentrivererosionexhumedtheseonce－buriedstumps．Alargekameterraceandfoursetsof  
terminalmoraines representing probably Neoglacialadヽ▼anCeS are reCOgnized．The kame tert‾aCe  
WaSprObablyformedduringtheclosingperiodofthePleistoceneGlaciation．ThefirstNeogiaciai  
advance was most extensive，While the second and thethirdwith short durations．The fourth  
Neoglacialadvance was probably more extensivewithlarger shear moraines and an associated  
COnSpicuoustrimlinethantheprecedingsecondandthird；however，duetotheextensivevalleytrain，  
itsadvanceヽVaSbe】dback．  

1．】ntroduction  

The Patagonia Icefield consists of two major 
icefields，Nor払ernPatagoIlねIce貞eld（NPI，4200km2，  
Aniya，1卵割and Southern PatagoniaIcefield（13OOO  
km2，NaruseandAniya）．Althoughthere aremany  
typesofglaciallandformsrelatingtoHoloceneglacia－  
tionsin Patagonia，detailed studies on glacialland－  
formsarestillscarce（e．＆，NichoIsandMiller，1951；  
Mercer，1965；Aniya，1985a王Id1987；Malagninoand  
Streiin，1992）．Itisimportanttoidentifyandinvesti－  
gate gla（：ia11andforms around each glacier，from  
Which glacialchronology may be reconstructed．  
Onlyaftertheaccumulationoftheseindividualglacia・  
tions，it becomes possible to establish a scheme of  
giaciatioTISinPatagonia．  

The AmeghinoValle）TisIocatedonCanaldelos  
TさmpanosofLagoArgentino，justnorthofthewell   

岬known glacier，Glaciar Perito Morenoin the SPI  
（Fig．1）．Thelargepartofthevalleyisstilloccupied  
Withaglacierandonlythelower7kmisnowfreeof  
ice（Fig，2）．Thevalleybottomismostlybarewith  
theextensivecoveroft壬IeVa11ey trainconsistingof  
roundgravel，SpOttedwithafewislandsofvegetatio  
Stands．Thevalleysidesareincontrastcoveredwith  
large，eXtenSive NothQ励（southern beech）．The  
COnSplCt10uSfeaturesofthevalleyincludeprominent  
ter汀IinalInOrainesdam‡ningupaproglacia王王akeand  
とrimlines associated Ⅵ7ith 払ese termina王 moraines．  
ThevalleywasfirstscientificallystudiedbyNichoIs  
andMiller（1951）andbasedonthetreeringanalyses，  
they have estimated the age of the recent glacial  
maximumtobe cα．1870－1880．  

WevereonlytheseこOrldtovi＄ittilisvall野for  
Studiesonglaciallandforms．Wehavecoliectedsanト  
plesfor14Cdatingatthetrimlinesandfromstumps   
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F主g．l－ SouthernPatagoniaIcefield（SPI）andiocationofAmeghinoGlacierr Map   
modi裏ed a食er Llibol戒ry（195軋 Elevations of Co．MⅥraii6n and Co．Pa呈ne   
Gra！lde are taken from topographic maps pljbiished by tile Arger注inean and  
CbileanGovernmer】tS，reSpeCtive】y，   
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Fig．2．LandsatTMimagc（January14，1986）showingAmeghinoGlacierandValley．   
Geometrcallycorrected．Theoriginalimagewasproducedusingbandl（0．45－  
0．525m），4（0．76－0．905m）and5（1，55－1．ア55m）．DraiIlagedivideoftheval王ey   
is言ndicatedw主ぬasoまidiinea11dtbegまaく：ierdrainageiss主10WnWit壬1aCilained   
lineく  

thatwereonceburiedunderthevalleytrainorkilled  
inasubmergingmarshtodeterminethe agesofthe  
majoreventsin払isvaliey．Duringthisinvestigation，  
Webaveide王1tified so王ne glaciailandforms払atⅣi－  
ChoisandMiller（1951）didnotmentionintheirpaper．  
Itis the purpose of this paper to analyze mor－  
phological characteristics of Ameghino Glacier and 
discuss the detailof glaciallandforms．However，  
Sincetberesuitsof14CdatiれgbavenotbeenobtaiIled  
yet，glacialsequenceswitbconcreteぬtescannotbe  
discussedinthispaper．   

2．Studyarea  

Tbeice【free area of the Åmeg壬Iino Va王1野  
stretchesnortheast－SOtlthwestforabout3kmbetween  
a proglaciallake（here，tentatively called Laguna  

Ameghin0）andtheshoreofLagoArgentino，Withthe  
averagewidthofaboutl．2－1．5km．Thevalleyfloor  
is completely covered by the extensive valley train  
COnSistingofroundgraveloflO－15cmindiameter，  
and is almost flat except for the area along Rio 
Ameghino where threelevels of tcrraces have been  
formed．The elevation of the va】ley floor ranges  
from about200m at the foot of terminalmoraines  
damming up LagunaÅmegbino to175m（meast汀ed  
W独a geodetic GPS，Tri王Tぬ1e4000SSE，Leiva，per－  
SOnalcommunication，1993）at the＄hore of Lago  
Argentin0．So the average valley gradientis very  
gentle，withonlyO．87％orO．5degrees．Thevalley  
flooris sti11mostly devoid of the vegetation cover  
exceptforseveralspotsoftreeislands．Incontrast，  
thevalleysidesarecoveredwiththickvegetation．  

Oneofthemostspectacularsightsinthisva11eyis   
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3．AmeghinoGlac短r  

Ameghino Glacieris currently terminatingin  
LagunaAmeghinoataround73OlOr30′′Wand50025′40”  
S（Fig．4），about7km from the＄hore of Lago ArY  
gentino，andisabout21kmlongwithatotalareaof  
about77km2．（）f whiぐhllkrn：belong to a sma11  

alargenumberofstumpsofdeadNbthq触standing  
in and around RioÅmegbino（Fig．3）．Tbey are  
generally50－68cmin diameter at breastileigbt  
（DBH）and have trunks broken at a similar height  
Withintheareaofthesamelevel．RioAmeghinohas  
incised the val1ey train up to five meters near the  
terminalmorainesformingLagunaAmeghino．  

Fig，3．ExhumedNoih廊（southernbeech）stumpsstandinginthestreamofRio  
Ameghino．  

Fig．4．ThecurrentsnoutofAmeghinoGlacierandLagunaAmeghinoくNovember   
14，1993）．   
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branch on the north（1eft）．The topmost accumular  
tion area flows east for about2－4km．Then near  
andaticefaiistheflowdirectionturnsnorth，andafter  
flowing7km，arOund the midwayit sharply turnS  
againtotheeastandflows9．5kmtothecurrentsnout  
（Fig．5）．Theelevationrangesfromabout2260mat  
the divide to201m（GPS measurement）at Laguna   

Ameghino．The smallbranch joins at about4km  
upstreamfromthesnoutandbelowtheconfluence，the  
left one－third of the glaeier becomes heavily debris  
MCOVered（seeFig▲2）．Itisborderedtothewest、by  
GlaciardeMayo（hereafter，MayoGlacier）andtothe  
SOuthby Glacier Perito Moreno（hereafter，Moreno  
GJacier）．It hastwo majoraccumulationareasfrom  

Fig，5．Drainagearea ofAmeghinoGlacier．Mapbasedonl：100，000topographic  
map“Glaciar Perito More110”published byInstituto Geogr離ico Militar of  
Argentina．Loぐation of the pquilibriumline wasinferred fronlaerialphoto・  
gTaPhs（takellL）nMarchll．197Ol．Snoutpositionisasoffal11993andthesnout  
Sbapeisdrawnafteranobliqt妃aerialpbotograpbtakenbyPedroSkvarcain   
January1993．   
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Whichnearlyequalamountsoficearesupplied；the  
One Sharing the areawith Moreno Glacier andthe  
OtherontheeastofthedividebetweenMayoGlacier．  
While the divide between Mayo and Ameghino gla－  
Ciersisadistinctiveridgeofabout1500－2000min  
altitude，the divide between Moreno and Ameghino  
glaciersisveryvagueasitislocatedinthemidileof  
alongitudinalvalley．Even on the verticalaerial  
photographswithstereoscoplCmSpeCtion，itisimpos－  
Sibletopreciselylocate払edivide，Consequentlytbe  
divide waslocated along the median（aboutlowest）  
lineoftheva11ey、at thebottol110fwhich theglacier  
flowdivergesintoMorenoandAmeghino．   

InterpretingaerialphotographstakenonMarch  
ll，1970，andcomparingwithatopographicmapatl  
：100，000scale（Quadrangle G）aciar Perito Moreno），  
theequilibriumlinealtitude（ELA）isIocatedaround  
1000monthemainbodyandaroundllOOmonthe  
northern branch．At the neighboring Moreno Gla－  
Cier，the ELA was judged to belocated atl150m  
（Ani〉TaandSkvarca1992）．SincemuchoftheAmegh－  
ino Glacier area abovel（100misIocated on thelee  
Side of the very steep，high divide between Mayo  
Glacier，SnOW aCCumulation by drift and avalanche  
maysignificantlycontributetothenourishmentofthe  
glacier．Thenthetotalareaof77km2canbedivided  
intotheaccumulationareaof33km2andtheablation  
areaof44km2，withanAAR（Accumulation－Area  
Ratio）ofO．43．However，theAARofthemainbody  

is（）nly O．36，a Very Smallfigure，While that of the  
branchis仇82．RockycliffsabovetheELA（1．7km2）  
areincludedinthestatisticsoftheaccumulationarea  
becausetheycontributetotheaccumulationthrough  
SnOW／ice avalanches，Whereasthosebelow the ELA  
are notincludedin the area statistics．An AAR of  
O，43is considerably smal1compared to many other  
Patagonianglaciers（Aniya，1988；AniyaandSkvarca，  
1992）．  

Fi訂1r’e6indieates a hypsometric curve of the  
Ameghino Glacier drainage area．The ELAlies at  
the bo†tom of the steep portion of the profile from  
Whichtheprofilebecomesreiativelyflat，SuggeSting  
thataslightincreaseintheELAwouldnotresultina  
large changein the accumulation／ablation areas，  
Thus，atpreSentAmeghinoGlacierseemstoberela－  
tivelyinsen＄itivetoclimaticchanges．  
DirectlybelowthevaguedividebetweenAmegh－  

inoandMorenoglaciersthereisanicefall，about500  
mhighbetweenelevationsoflOOOmand1500m，and  
Startingfromthebottomofthisicefall．wa＼′eOgives  
Canbe reeognizedlViththecrest appearingdark and  
thedepressionappearinglight（probablyduetofresh  
SnOW fi11iIlg）．Twenty ogives canbe counted on the  
1970aerialphotograph between theicefalland the  
pointwheretheglaciersharplyturnstotheeastbelow  
Whichogivesbecomeobscureduetoheavycrevassing．  
A distance coveringthis stretchis about3．8 km．  
Sincethewidthofapairofogivewaves／bandsrepre・  

Fig．6．HypsometriccurveofAmeghinoGlacier．ThescaleoftheXaxisistakenas   
SquarerOOtOftheareasothatthecurveindicatesahypotheticalprofileresulting  
fromconcentric circles ofcontours．   
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SentSadistancetheglacierflowedinoneyear（King  
andLewis，1961），theaveragea‡1nlほ王velocityintbis  
StretCbis calcl11ated to be about19（）m，Åno払er  
iceねii，at）Out750mbigIlbetⅥ7eenelevationsoflOOOm  
and1750m，isiocatedontheicebodycomingfromthe  
dividebetweenMayoGlacierandbelowthisicefall，18  
WaVeOgivescanberecognizedinadistanceofabout  
3．7km．Theaverageannualvelocityofthisicebody  
is therefore about200m．These two sets of wave  
Ogivesflowsidebysidebelowtheicefalls．Itcanbe  
COnCludedthatthevelocityoftheiceflowattheupper  
ablationareais around200m／a．Thisflow rateis  
COmparabletotheratesattheablationareaofSoler  
GlacieroftbeNPI（308－180m7a，ÅniyaandNarⅥ父，  
1987）；but mじCb smailer co王Ⅵpared to some otiler  
glaciersoftheSP‡，forexample，UpsalaGlacierat700  
m／a（ÅniyaandSkvarca，1992），andMorenoGlacier  
at950m／a（Raffo et al．，1953）or730m／a（Naruse et  
alリ1992）．A distinctive medialmoraine emerges  
Whereogivesbecomeobscure，Whichoriginatesatthe  
bedrockcliffseparatingthetwoicefalls．  

A comparison of an oblique aerialphotograph  
takenin1944（Skvarca，per．COmm．）andverticalaerial  
photographs takenin1970indicates that Ameghino   

Glacier had slowly decayedin the proglaciallake  
betveen1944a‡ld1970，W主払noappare鵬SnOutretreat  
buとSubsta王1tialnarrowing and disintegration at tbe  
Sidesofthes王10tltarea．Fromthegrolユndobservation  
inNovember1993，itwasrevealedthatithasretreat嶋  
ed very rapidly by3500min23years（152m／a），  
leavingalargeproglaciallake，LagunaAmeghino，3．7  
kmlong andl．5km wide．A comparison of the  
photographtakenin1949（NichoIsandMiller，1951）  
andthattakenin1993indicatesthatthesurfaceloweト  
ingnearthecurrentsnoutisaroundlOOm（2．3m／a）．  
Currentlythenorthernsideoftheglacier（1eftbank）  
terminates on theland，While the centraland right  
partsarestillcalving．Tbisbehavioroftbeglacieris  
quite a co‡1traSt tO tbe neigbborirlg Moreno Giacier  
thathasbeenfairiy stableduringthelast5O year＄  
with only minor oscillations（NichoIs and Miller，  
1952；AniyaandSkvarca，1992；NaruSeetal．1995）．   

4．Landforms  

Featuresas＄OCiatedwithglacialadvancesinclude  
akameterrace，mOrainesandtrimiines（Fig．7）．  

Fig．7．GeomorphologicalMapoftheAm曙hinoValley，prOducedfromfieldsurveyandaerialphotographicinter－  
pretation．Basemap：1：100，000topographiemap“GlaciarPerito Moreno”publishedbyInstitutoGeogr負fico   
MilitarofArgentina．LocationsofFigs．3，8，10andllindicated．王nordertoavoidcrowdedappearanceofthe   
map，Onlymarginsofthekameterraceandthevalleytra主n，andtheloweredgeoftrimline／vegetationlimtare  
patter王1ed．Åぬ0喝bnotindicatedby汰epattern，tもekameterraceis】ⅥOStly wooded，Wbile洩e MIatthe  
SOutber王ISide主stataiiycoveredw油vegetation．Tltelargetree－COVeredisla11dattheie食si（】e，OnVbichMII  
andMIIIareiocated，isaisoakame；buモbereshoⅧaSaVegetationsta11d．   



符  BulIetin of Glacier Research 

whieht＼ⅢStreamShademptied．Angularclastswere  
ice」bビrg rafted，along with finer materia］s（NichoIs  
andMiller，1951）．Thereisasma11terminaimoraine  
onthisterrace，Withareliefof3－5m（seeFig．8）．   

4．2．肋用わ2β5  
Foursetsofterminalmorainescanberecognized  

inthevalley．Forthesake ofdescription，they are  
designatedasMI，MII，MIIIandMlVfromthedown  
valley（older）．Becauseofthevisibility andsizeof  
thesemoraines，thedescriptionisglVenintheorderof  
MlV，MI，M王IandMIII，  
Promillent terminalmoraiIleS（MIV）damming  

llP La糾1na Ameghinoare abolltl．2k111longaeross  
theva11eyandarecutthroughnearthemiddlebyRio  
Ameghino．Thisistheyoungestmorainerecognized  
inthisvalley，Themorainefieldontheleftsideof  
theriverisveryhummockywithonlyonedistinctive  
moraineridge，Whereasthemorainefieldontheright  
sideconsistsoftwodistinctiverowsofmoraines，eaCh  
with two arcuate patterns，Which are separated by  
broad depressions．This contrast of the moraine  
fieldsisdueprobabl）▼tOthefactthattheleftsidewas  
laidoutbythedebris－eOVeredpart．whereastheright  
sidewasformedbythedebris－freepartoftbeglacier．  
Theinnerones（closertotheglacier）arecomprised  
mostly of sand coated with graveloflM2cmin  
diameter，Whiletheouteronescontainmoreboulders．  
The relief of the outer moraines from the adjacent  

イ．J．J〔′川7と、ん－けt汀（1  

Theterracedarea（Fig．8），thatislocatedonthe  
northern（1eft）side ofthe valley and3－5mhigher  
thantheadjacentvalleyfloor，isjudgedtobeakame  
terrace on the basis of the following observations．  
The terraceis genera11y covered with thick vegeta－  
tion，mOStlyNoth卸．Therearetwomarshyareas  
separatedbyastreamandawoodneartheedge，that  
are studded with manylarge，Seemingly dead trees  
（DBH about30cm）with greens only at the top of  
trees．They appear to have been almost killed by  
flooding．C王iff ot王tCrOpS Of tbese areas along Rio  
Ameghinotell払atthesemarsbyareasarel王nderlain  
byanimpermeablestratumoffinesandiclaythathas  
been stained red fromiron oxidation and wateris  
oozingoutfromthetopoftheimpermeablestratum・  
Thesouthwesternpartoftheterraceistoppedwith  
eoliansanddeposits，Whereasonthenortheasternpart  
soilhaswelldeveloped（thickness about30－50cm）  
and thick woods，mOStly Noihq吻us with DB11  
exceedingl．5m，have developed．Below this soil  
horizonis alayerconsistirlgmainly ofsand wi払a  
matrixofsparsea喝ularciasts，bei卵7Wbicliisaiayer  
of rolユnd gravel．These facts suggest that tbe teト  
racedareawasonceimpoundedwithwater．There  
aretwostreamscomingfromthemountainsideonto  
thisterrace，Whichhaveincisedl．5－2montheter－  
race，Therefore，it can beinterpreted that the ter・  
raced area used to be a glacier marglnallakeinto  

Fig．8．Rameterraceandasmallterminalmoraine（MI，aSmallhumponthefar  
right）．   
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Va11ey封00risup to20m，and their elevations are  
generauylO－15mhigherthantheinnerones．Both  
are consisting of round graveland sand，and were  
formed by the shear mechanism（Bishop，1956）and  
OnCeice－COred．A comparison of the photographs  
takenin1949（NichoIsandMiller，1951）andinNovem－  
ber1993（Fig．9）indicatesthatthemostinnermoraines  
WereStillice－COredasof1949，aStheshapesandsizes  
OfthemorainemoundshaveconsplCuOuSlychangedin  
44years．ÅsfortbeolユtermOrairleS，itisdifficuitto  
recognlZeSignificantehangesintheshapes，however，  
SuggeStingthattheywereprobablymostlyice－freeby   

1949．  
Thereisalargemorainehill（MI）onthesouthern  

（right）side of the valley，aboutmidway between  
Lagur］aAmeghinoandtheshoreofLagoArgentino．  
Thisistheoldestrecognizableterminalmoraincinthe  
Valleyanditsapparentsizeisbyfarlargest．Itsmain  
ridgestretchestransversetothevalleydirectiorl，for  
about500mlong，anditselevationgoesupgradually  
from190matthevailey封00rtOabout290mnear払e  
hillslope，VithamaximumreliefofabotltlOOm．Å  
Valleyformedbetweentbebi11slopeandtbismorai‡le  
isonlyseveralmeterdeep，SuggeSting，tOgetherⅥritb  

Fig．9．Tbeclユ汀entappearanCeOf洩eterm主nalmoraine（Top，takeno王1November   
ll，1993）ascomparedtothephoto（Bottom，takenin19i9，COpiedfromJournalby  
permission of the American GeographicalSociety）appearedin NichoIs and  
Mi11er（】951）．Note：Changesin the shape of theinner morainsin44years，  
SuggeStingthatthesemoraineswerestillice”COredin1949．   
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ing a complex formation of the topographic lump 
protrudingi油）tbevailey，Fromt壬Ie王ocationandtbe  
directionofthismoraineridge，itiscertainthatthe  
smallmoraineonthekameterracewasoncecontinuv  
OuS tO thislarge moraine．Between these two  
moraineslocated aeross the valley，thereis a tree  
岬COVeredislandonthebarrenfloorofthevalleytrain  
（Fig．18），According to NicboIs and Miller，（1951），  
younglivingtreeshavegrownontheeoliansandand  
siltcoveringtheweatheredprofilebeneath，Whereas  
the deadlarge trees are rootedin the weathered  

theoccasionaloutcropofthebedrockinthemoraine，  
tbatthismorainewasprobablyformedont‡1eSlopi喝  
spur of the hillslope．The slope of th主s moraineis  
coveredoccasionallywithpumice，andhumuslayers  
ofabout12cmthickhave developed．AIso we can  
See muCh sand as the toplayer，Whichis probably  
eolianin origin．On汰is moraine，Aわ班藤witb  
DB‡iexceedinglmare abunda11t．Totbewest of  
this moraine ridge，SeVerallateralmoraineswith a  
relief of a few meters are scattered on the hillslope  
andthevalleyflooratthefootofthehillslope，indicat・  

FigJO．Tree－COVeredislandinthemiddleofthevalleytrain（ToptakenonNovem鵬  
ber10，1993；bottomin1949byMill訂，COpiedfromJoumalbyperm主ssio王10ftbe  
AmericanGe（）grap王1icalSociety），In44years，1argedeadtreesfe11downan8are   
layingonthegroundin1993．LivingNothofagusareabout120yearsoldnowas  
theywereestimatedtobeabout76yearsoldin1949．   
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profile．Since they found round stones beneath the  
Weatheredprofile，theytentativelysuggestedthatthis  
trepLCOVeredislatld was a buried terminこIlmor；line．  
Atthattimetheydidnotidentifytheiargemoraine  
locatedonthesouthandthesmallmorainelocatedon  
thenorth ofthistree－COVeredisland．Nowitiscer－  
taintbattbistree－COVeredisiandisamoraine，apart  
ofMI．  
Therearetwosmallterminalmoraines（MII，M  

‡Ⅰ‡），between MIand MIV．MIIo‡1the solj払ern  
（rightlsideisasmallmoundonl）：こIboutゴーL3mhigher  
than the surrounding valley 蔦00r，Between this  
moraine mound and the hillslope，a Smal王marshis  
iocatedwi払manylarge，dead漁法藤sti！1stand－  
1ng．王tseemscertai王1tbat琉ismarshwasねrmeddue  
tbthedepositionofMII．Asamplewascollectedfor  
14Cdating（NU－661）fromoneofthesedeadtrees．M  
III，anOthertirlytree－COVeredisland，islocatedabol止  
iOO m furtherinland fTOm M H．Ot＝he h汀klope  
SOuthoftheMIIIislocatedlinesoflateralmoraines，  
WhichappeartocorrelatewithM‡‡．Onthenorthern  
（1eft）sideoft壬IeValley，thereisalargetree－COVered  
island separated from tbe bill＄iope by an ablation  
Valleyandchannei，WeSt Ofthelarge kame terrace．  
Thistree胸COVeredislandisalsoakameterrace紬dged  
fromthcunderl再ngsediments、andprobabl）rWaSOnじe   

COntinuoustothelargeone．Onthisi＄1and，thereare  
twosmallelongatedmoundsthatarelocatedlesstban  
lOO nlaparし Theset＼＼’OmOtlndscoT－reLSPOndton■1ⅠI  
and M‡ⅠIon thesouthernside．  
OneofthenotablecharacteristicsoftheAmegh－  

inoValleyisroundnessofgravelandbouldersfound  
a1lover tわe vai王ey．Including 洩ose of term主nal  
moraines tbat have formed Laguna Amegbino and  
lateralmoraines on the right bank，We rarely see  
arlgu王argravelandbou壬dersi王1tbisvaliey．Aむ払0喝h  
the valley walls are sbear cliff of mudstone，from  
Wbichnumerousrocksね1王onとOtheglacier，WeSeldom  
findangularrocksinthelateralmoraines．Theyare  
111いS申・SubLlngulこ1r．・・jsLlbl－ound．withsubt－Oundboulders  
tlptOl．5mindiameter（Fig．11）．Bedrocksexposed  
On the right bank have striations oblique upward，  
indicatingthat forwardglaciermovementswere acv  
COmpaniedbyl王pWardmovements，Fro】1tbeglacier  
movemen晦ro11ndnessof也emaもerials and汰eslぁー  
dued appearance of the moraine mounds，it seems  
Certainthat theselateralmoraineswere mo＄tly for－  
med by what Shaw（1980〉termed“secorldary恥w  
（upⅥrard andlaもeralmovements）”．He cailed tbe  
feature“haif－fluting．”Theywereonceiee叩COred≠  

Fig．11．Agiganticro11nd～edgedboulderatthelateralmoraine．Note：rOundnessof  
Other sma11er boulders，Trimlines at the right bank of Laguna Ameghino，  
まocated140－ま50mabove血elakes11rぬcea‡・eVisib】e．Note：numerOⅥSborizolト  
ta11i11eationsparal主eltotbetri王℃line，SuggeStingtbe妄ntermitterltretreatSSince  
也erecentglacialmaximum 
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Above Laguna Ameghino，distinctive trimlines  

arelocatedonbothsidesofthevalley，atabout140仙  
150mhigherthanthelakesurfacelevel（seeFig．11）．  
AsseeninFig．11，theheightofthetrimlineisnotthe  
Same eVeryWhere；however，We CarlreCOgnize orle  
prominenthorizonta11ine．Belowthisprominentline  
therearenumeroushorizontal，linearfeaturesrougly  
paralleltotheprominent trimline，Whicharecaused  
bythe differenceinvegetation andlines oflateral  
moraines．These feattlreSindicate that the glacier  
hadre汀eatedi‡症ermittently after t壬Ie reCent g王aciai  
maximum．From dendrochronologicalanalyses of  
Noth卸s at the trimline，Which appeared to have  
beenshovedawaybytheadvancingglacier，NichoIs  
andMiller（1951）inferredtheageofthistrimlinetobe  
躇．1870－1880．Ifthisdateiscorrect，itbaspassed  
OniyaboutlOOyearssincetberecentmaximumgiacia－  
tion．Thebedrock（mudstone）belowthetrimlinehas  
plasticformswithstriationsalloveronit；however，  
its surfaceis rather rough，nOt retaining polished  
appearance at au，This fact suggests that the bed－  
rock hasbeenweatberedconsiderabiぎandgives an  
impression that time may have passed much more  
thanlOO years since their exposure．Two samples  

VereCOiiectedfor14Cdating（NU－659and660）from  
treesatthetrimlinethatwereapparentlykilledbythe  
advancingAmeghinoGlacier（Fig．12）．  

The most part of the dry Ameghino Valley is 
COVeredwi払theextensivevalleytrainwhosedeposi－  
とion，aCCOrdingtoNicboIsandMiller（1951），OCCurred  
aftertherecent glacialmaximum．In order to esti・  
matethc age ofthe deposition，tWO Samples for14C  
dating（NU－657and658）were collected from trees  
thatwereapparentlykilledbythedeposition．Oneis  
anexbumedst11‡nplocatedatthebankofRioAmegh－  
ino，andanotherisadead，btitStillstanding，treenear  
MIon thesouthernside．  

5．Di与Cu＄Sion andconcludingremarks  

Å1thougbwecailnOもdiscusstheglacialcbronol－  
OgyWithconcretedatesbecausewehavenotyethad  
the results of14C dating，We Caninfer the glacial  
eventsinthe relative manner．  

Thekameterracewasprobablyformednearthe  
end of the Pleistocene Glaciation，When the glacier  
WaSSlowlydecaylng．Twostreamscomingfromthe  
leftsidehillslopemeltediceandformed amarginai  
lake．Sincetheleftone…thirdoftheglacierisdebris  

Fig．12．Nothq勧s（southernbeech）pushedawayandtiltedbyalateralmoraine   
formedbytheadvancingglacieratthetrimline．Asamplefor14Cdatingwas  
collected nearthis moraine．   
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－COVered today，the simi1ar condition was probably  
trueinthepastandthesedimentationofthemarginal  
iakewゝaSfast．  

Fol汀Neogiaciationscanbeirはerredi‡1tbisvaliey  
from the four sets of tcrminalmoraines，From the  
Sizeofthemoraine，thefirstNeog‡aciationwasprob－  
ablymostextensive，reaCbinguptolOOmabove払e  
presentva壬ieyfloor．Tbesecondandtbirdく）neSWere  
muchsmaller，1eavingtinymorainemouIldsonlyafew  
metersabovethepresentvaileyfloor．Themoraines  
Of the fourth Neoglaciation are muchlarger than  
those of the second and third Neoglaciations．The  
altitudeofthemorainetopislO－15mhigherthanthe  
altitudesofthemorainesofthesecondandthethird，  
SuggeStingtogetherwiththeassociatedtrimlinethat  
thefourthglacieradvancewasprobablymoreexten－  
SivetIlanthe＄eCOndandthet‡1ird．However，dueto  
the extensive valiey train on血e vailey fioor，its  
advanL：e WaS held baek．Then the dビPOSitjon of the  
Valieytrainantedatest王1eformationofMIV，Vhicbis  
COntrary tO the conclusion of NichoIs and Miller  
（1951）．  
Recently，AniyaandSato（1995a，b）identifiedfour  

Neoglaciations at TyndallGlacierlocated at the  
SOuthernendoftheSPIandUpsaiaGiacierlocatedat  
mid勒eaSt Of the SPIwitb TleⅥ7 radiocarbon data鯵  
Theirdatesareca．3600yrB．PりCa．2300yrB．P．，Ca．  
1400yrB．P．andtheLitt†elceAge（17－18thCentury）．  
At TyndallGlacier，themagnitudes ofthe firsttwo  
Ne喝王aciations were very similar，Whiie at Upsa王a  
Giacier，tbesecondonewasmoreextensivetharlぬe  
firstone．ÅtAme宮hinoGlacier，thefirstonewasby  
farextensive thanthe other threes．  
Whenwereceivetheresultsof14Cdatingofthe  

Sampleswecollected，WeCanaSSlgnCertaindatesto  
the glaciaI events such as the occurrence of the 
NeoglaciationIIandIV and tbe deposition of払e  
Valieytrain，andseewhethertheages ofthesefotlr  
Neoglaciationsrough王ycorrespondtotllOSefotlrreC－  
Ogrlizedatot‡1erPatagonianglaciers．   

Acknowtedgments  

ThisstudywassupportedbyaGrantforInternか  
tionalScientificResearchProgrambyJapaneseMin－  
istry of Education，Science and Culture（1993：  
05041049），Dr．JuanLeivaofInstitutoArgentino de  
NivolqgiayGjacilog壬a，王AN‡GLACON王CET∴Menふ  
OZa，Argentina，and bis associates，Messrs．Rola王1d  
SendraandLuisLenzano，prOVidedtheGPSmeasure－   

ments of Lago Argentina，Laguna Ameghino and  
Otberpointsirltbevaiiey．Dr．Re頑Naruse，王nstitute  
OfLowTemperatureSciences，HokkaidoUniversity，  
providedcriticalcomments・TI｝eradiocarbondating  
iscurrent王yundertakenbyDr．KunioOmotoofNiilOfl  
University（SampiecodeNtト657，〟658，【659，－660and  
－661）．  

ReIerences  

l．Aniya，M．，（1985）：LandformsintheproglacialareaofSoler  
Glacier．In C．Nakajima（ed．），GlaciologicalStudiesin  
PatagoniaNorthernIcefield，1983～1984．80M87．DataCen・  
terforGlacierResearch，JapaneseSocietyofSnowandIce．  

2，AniyaタM．（ユ987）：Moraine formation at Soier G王acier，  
Patagon主a．Bui王．GiacierRes．，4，107皿117．  

3．Aniya，M．（1988）：Giacierinventory for 払e Northern   
Patagonia王cef王e軋Cわ触and；ariatioms1944／45to1985／漁  
A汀∴鋸pineRes．，20，179嶋187，  

4．An童ya，M．and Naruse，R、（1987）：Struc紬raland mor－  
phologicalcbaracteristicsofSolerGlacier，Patagoni乱8Ⅵil．  
GiacierRes．，ヰ，69岬77．  

5．Arliya，M．and Skvarca，P．（1992）：Characteristics and  
Variations of Upsala and Moreno glaciers，SOuthern  
Patagonia．Bull．GlacierRes．，10，39仙53．  

6．Aniya，M，andSato，l】Ⅰ．（1995a）二Holoceneglaciaichronoト  
Ogy Of Upsala Glacier at Peninslユ1a Herminita，Southcrn  
Pat昭OniaIcefie姐Bu重1．G王acierResり1き：S3－96．  

7．Aniya，M．anく箋Sato，H．（1995b）：Hoiocerleg王ac妄ervariations  
atTyndallG】acier，SOt】thernPatagoni急．Bu靂1，G】acierResり  
13：pT 川や．  

8．Bisbop，B．（1956）：SbearmorainesintbeThulearea，nOrth  
¶WeStGreeniarld．Researc壬1Report17，Sr10W，王ceandPerma－  
frostResearcbEstablishmerlt．46pp．  

9．King，C．Å．M，andLewis，’野，Ⅴ．（1961き：Åtentativetbeory 
Ofogiveformation．J．Glacio王．，3（29），913叩939．  

10．Leiva，J．C、（1993）：PersonalcommunicationonNovember   
13，1993，atAmeghinoValley．  

1l．Lliboutry，L．（1956）：Nieves y Glacぬres de Chile：鞄n－  
damentos de GhlCio10gia．Santiago，EdicionesdelaUniver＊  
SidaddeChiIe，471pp．  

12，Mai喝n圭no，E．andStreiin，J．i1992）ニVar言atior‡SOflJpsa‡a  
G】acieri！lSOlユtbernpatagorぬsirlCeぬelateHoloceneto貞1e  
preserit，In NarlユSe，R．and Aniya，M．（eds，）G！ac壬0王ogicai  
Researc‡1eSirlPatagorlia，1990．6ト85．  

13．Mercer，J．H．（1965）：G】acier variat呈onsin sotltherll  
Patagonia，Geograpb．Rev，，55，390…4ユ3．  

14．Naruse，R．an8 Arl主ya，M，（1992）：Outまi王1e Of Glac董er  
Researc‡lProjecモ主nPatagonia，1990．Bulま、G王acierResり10：  
31【3乳  

15．Naruse，R．，Skvarca，P．，Kodota，TリandKoizumi，K，（1992）：  
FlowofUpsala andMorenoglaciers，SOuthernPatagoni乱  
Bull．GlacierRes．，10，55－62．  

16．Naruse，Rり Skvarca，Pリ Satow．K，Takeuchi，Y．，and  
Nishida，K（1995）：Thicknesschangeandshort－termflow   
variatior主OfMorenoGiacier，Patagorlia．Bul王．GlacierRes．ブ   
13，21【28、  

17．Nic壬101s，R．L．andMi！ier，M．M▲（i951）：G】aciaigeologyof   



＆2  Bulletin ofGlacier Research  

Ameghino Va11ey，Lago Argentino，Patagonia．Geogra．  
Revリ41，274－294．  

18．NichoIs，R．L．and Mi11er，M．M．（1952）：The Moreno  
Glacier，Lago Argentino，Patagonia：advancing glaciers   
andnearbysimultaneouslyretreatingglaciers．）．Glaciol．，2   
（11）：41－46．  

19．Raffo，J．M，，Colqui，B．S．，and Madejski，M．E．（1953）：  
Glaciar Moreno．Direcci6n Generalde Servicio Meteor－  
0logicoNacional，BuenosAires，SerieHidrometeorologica  
Publicaci6n No．9，293－341．  

20．Shaw，J．（1980）：DrumlinsandlargeSCaleflutingsrelatedto   
glacierfolds．Arc．AlpineRes．，12，287298．  

21．Skvarca，P．（1993）：Personalcommurlication，November3，   
1993，in BuenosAires．   


