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On the north slope of the  

Abstract  

ÅcこOrdingtotbe（王istribut主onalpatternofg壬ac毒aliandformsandagesestimatedbyl尋Cdating，five  
g王acialadvancestookplaceinthisregion．Theextentsoftheoiderthrceglacialadvanceswerelarger  
t‡1antheotbers，ⅦhicbcorrespondwithtbeNeogiacialarldthe Little‡ce Age，ノrbe oldestglacia王  
advancewasiarges七intbeQuaternary：dt汀ingthatperiod，aIlicecapglacierextendeddoⅥ7ntOtbe  
Yururlkax River Va11ey and formedbroadmorainic platforms and various erosionalforms．The  
extentoft壬1e紬urthglaciaiadvanceⅥraSSmaまIertha‡1theoldest：theorigiれalicecapdisi‡漉e許aもedinto  
neトShapedvallcyglaciers．Theglaciersinthethirdadvanceretreatedintobranchedshapesinvalleys  
andsomegiaciersdevelopedcirques．Laとeralandterminaimorainesvereleftinglacialtro噸hs・Tills  
intbeNeoglacia凰andtbeL旺tまe王ceAgearedistributedonlyinsideoftbemoraまnesofthethirdgiaciaま  
advance．  

1．1ntroduction  

Tbe‡1eadvatersoftheYurunkaxRiverare払tbe  
norぬernpartoftheWestKunlunMountains，35。22′  
一25◇360N，81，014′¶8l¢40℃，Withanelevationofover5000  
mexcepttbe主owerYlユrlユnkaxVa11eyinthenortbvest  
parto首班isre裏on・During汰eQuaternaryperiod，this  
reglOneXPeriencedseveraiglacierizationandvarious  
kindsofgiac主aigeomorpholo紺Werele曳tbere，SuCh  
as感acialtro嘱hs，酎aciaもedround血hills，glacialero－  
Sion王akes，andmoraiれicp王atぎormsaれdridges（Ligg  
al・，1986）・Alltheseareareliablebasesforstudyof  
glacialhistoryimthisreg主onintbeQuaternary｝   
Tbere arema叩eXisぬg蛮aciersinthe叩per  

reachesoftheYurunkaxRiver．Larger感aciersin｝  
CludetheYu王ongGiacier，Ⅹ呈ezbiGiacier，Å1akesayi  
Glacier，BulakebasIliGlacier，Yake Glacier，and  
YakebakeGlacier．Othersmaligiaciersbadbeentbe  
brancbesofthemintbepa＄t，andwereseparatedfmm  
払eirmainbodiesduringthe主rretreatingperiod．  

During the summer of1987，the authors，aS  

members of the Sino叩JapaneseJoint Glaciological  
Expe（まitiontoWestK㍊niun，investigatedglacialland－  
ねrms on tbe north side of thelⅣest Kunlun Moun▼  
tこIi11S．  
According to the鮎1d observations and aerial  

p主10tOⅢinもerpretation，SpaぬIseqtlenCeS，mOrpbol喝i－  
Caicbaracもer主sとics，ar呈8surfacefeaturesofmoraines  
Wereまnvestigated．‡ngeneral，mOra呈neslocatednear  
thegiacierfrorltSrepreSentWellwpreservedたesbfea－  
tures，While these far from the glacier fronts sbow  
錯bdlユedforms．Tbesefeaturesareaisoclearlysbown  
On aerialpi10tO許aphs．Content of fine materialsis  
Smallinyot‡ngtilまs，めiieitincrea艶SaStheageof  
moraまnesb∝OmeSOid、Gra主nsize（Jiao ggαg．，1989）  
andmineralcombinationofglacialdepositsalsoin－  
VeStigated．Measureme11tSOfabsoiuteages（1ヰCdating）  
Of severalglacialdeposits were carried outin the  
labor；itOr）’Ofl．こInZh州Uniヽ・PrS恒・．ThtLn＼＼・tldiヽ・idビd  
血e morairleSinto fivedi鮎rent sも喝eS a11d mapped  
t‡1em aSShowninぎig，1．Fivedi蕉ererltg王acialad－  
VanCeStOOkplaceintbisare乱FromtheyolユngeSttO   



Btl王IetinofGiac呈erResearc壬l  ／・／り   

Fiゞ．1．nistr汗昭＝川1いf冥lこ1ぐiこIllこ＝（1fいnll＝－tllhl、n州therllSid＝－f  
theⅥ㌻est KurliullMountains，  

mol・ain主clandformsarealsodifferenteveninthesame  
g王acialstagel   

－∴：ノ，．．・ノー 十．古｛．・∴J．・、ごl∴い  
TbeBⅥlakeba洩iGlacierisま8kmlom由，払ebeig抽  

oftbes‡10Wiineis616（〉m andiもSterminusis52紬m  
in aまtitude．Tbe giaciaまarea bas turned ouもtoもe  
srnaller and smaまIer and mora主neshave beenまefti消  
di君臨rentareasoutsid密OftbeterminⅥS，Accordi喝tO  
thelocations，mOrpboiogicaまcharacteristics，andthe  
unstab王eminera重contentofti王1sasweilaslヰCdati喝，  
weconcまⅥdetbatmora主ne＄0吉Bulakebash主Glacierare  
dividedintoぎourdiぎferenとStageS．Tbe蔓rcharacteris－  
t主csfro汀Itbeまate或to払eoide或areasfo王lowsニ  

花♂如才ぶ姦智g研¢相貌搭：Twoend一群10r扇鹿㌢吏dges  
Werefomedaもaroundモhegiacierterminus．T壬1eyare  
40mdi旅汀entinheightfromeachotherニTheinside  
Oneisabout50maway良一0汀まtbeendof軌eglacier．  
The frontaipart ofthe end moraine has a slope of  
abouも15冷；itdropsdownto5鵬8minait錐㍊de．Tbeen8  
m川－こIillt：StrビtL：hLISlk111up＼＼・こ1rdこlさlこ1ter；ll】11いl■こ1ineさいn  

botbsidesoftbeglacialtongue．Tbesemorainesare   

tbe（）1de紙WeCailthemtbe賓rst，SeCOnd，third，ねurth，  
andfi食bstages．Thef呈rsもandsecorldo‡1eSbeiongto  
t壬IeLittleIceÅgeandNeoglac羞ai，reSp配t主veまyYThey  
arewithin2kmoftbeendsofexistingglacialtermini】  
Moraines of琉e払ird stage areio（：ated otltSide of  
tboseof軌eabovetⅥ70StageS，Therearefewmoraines  
Oそもbeねur払stage主ntbisregion．Someofthemare  
SCatt訂edoれSbouldersofglacialtro噸hs．Attbeouter  
ビnd．nlし汀ainic pl；ltforms＼＼でrぐfor111ed b〉－thtlfifth  
adva‡まCe．Some otber glacial里and払rms also were  
investjgatedar主dmappe（i．  

2・Landformsofgtaciat deposition  

hlい「こ1i－1i叩1こ1tfⅣlllSこIl1d＼・nri肌ISt〉，l）eSいfIllいrこIi11ir  
rid酢Sareもわemai王1typeSOfgiac三aidepositionaまiand皿  
わrmsi‡1th圭s reglOn，鮎sedく）n tbe de許eeS Of琉e  
g壬ac吉alactivities主ndi魚更re涙ages，tbedistr主but主0壬10ぎ  
mora主niciandねrmsis quite di班汀e雨．Because汰e  
iocationsandd壬recも壬onsofaccumⅥ呈ationa‡・eaOfeacb  
glacier are di旅汀ent，the distrまbution and extent of  
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mainlycomposed of11れSOrtedgravelsofbiack siate  
arld schist filledwith alittlecoarse sand．The ferric  
oxidecontentofthesematerialsisbelowl％．  

771e SeCOnd s卸momines：The distribution of  
tillsextendsl．5kmawayfromtheglacialtongue．It  
叩readshkeafanwitbmeanil籠Iinationof6や一18の・The  
slopecbangesclearlyattilepiacewheremorai‡1eSOf  
thefirstandsecondstagesmeet．Theouterpartofit  
coverstheinsidepartoftillsofthethirdglacialstage．  
Thebasalandablationtillswercobservedinsidethe  
end moraiIle Where the glacier had retreated．The  
morairleSl汀ねceisuneve‡lbecalユSeOfmeltingofdead  
ice beiow．Åfew moraineiakes appear on tbe mo－  
raine，andiceisexposedinsomeplaces．  

Wecouldobservethatanablationtil13mthick  
coversthedeadiceinanexposureJtcanbedivided  
intothreelayersasfo1lows：Theupperlayerisasand  
layerwithgravels98cmtわick；themidd主eisaiayer（〉f  
lightgraysilty¶nClay30cmthick，Whichissimilarto  
thevoIcanicashatthelakesideofAshikuleLake；the  
lowerisabrownboulder－Claylayer．  

Atongue－Shapedmoraineofthesecondstageis  
located o11tSide of也ele氏bank of the茄rst stage  
lateraimoraineユ）．In most piaces，艶COnd stage mo－  
r・aineswerecoveredwithfirststa膚elateralmoraines、  
Theformerwere40－80mlowerthanthelatter．   

Itisclearthat the second stage tills have finer  
graln Size than those of the first stage．The ferric  
oxidec（）戒entintbetillsismoretbanl％．  

乃飢鮎痛感節用研扇眩丁柚沌2kmaⅥrayfrom  
theend oftheglaciertongueatmost．Thenorthern  
part has been reformed and destroyed by the melt  
waterfromtheglacier，butthemorainewithmanyarc  
Shapedridgesremainsonlyinthesouth．Itisabout  

二川1111＼＼▼i（1e．  
AitI10ugh■the end moraiIleS Of the seco王1d a】1d  

third stages arc connectedwith each other，We Can  
easilydistingtlishonefromtheotherbymorphoIoglCal  
features．Thesecond－StagemOraineisyellowincolor  
onthewhole，thegrainsizeofsurfacestonesislarger，  
andmanyholiowsexistwi払orlly afevstonesand  
sandsinside．Deadice under the tilllayer could be  
observed．Thesurfaceofthemorainesisuneven，and  
quite a few morainiclakes are there▲Onthe other  
hand，the third stage moraineis grey．Big boulders  
settledin the ti11can be found here and there．Poor  
訂aSSVegetatiorlgrOWSOntbesurfacecoveredwitha  
thinlayeroffinematerials．  

Attheoutsideofthethirdstageendmoraine，We  
dugprofile（Fig．2）．It wasmainlymade ofgravcIs，   

Fig．2．Theprofi王eofthethird鵬StagemOraineoftheBulakebashi  
Glacier 

coarsesands，Silt，andsilty－WClay．Thereareasfollows  
fromtoptobottom：   
A．Alternativeiayersofcoarsesands，graVels，and  

Silt，15cmthick．   
B、Alternatinglayers ofsilt andsilty－Clay，35cm  

thick．   
C．Finesa11dlayerwitilCrumplephenomenon，5－10  

e111．   

D，Siltyciaywithgrave11ayer，1520cm．   
E．Layerofmixture ofsilt，COarSeSands，andgra－  
vels，20cmthick   
F．Siltyclayinhorizontalveins，10cmthick．   
G．Yellowsiityclayvitbgraveisandrootsofgrass，  
20cm thick．   
H．Greysilt－Clay，aSpermafrostlayer．  
Samples which were taken from the F and G 

layers wcre datedby14C analysis ofcalcium carbo－  
nate；theiragesare12，025士195Yr＿B．Pand18，250±  
625Yr，B．P．Tbeseresultsofdati王ュgSuggeSttbatthis  
morainebeio11gStO the‡JaSt Giacialperiod，buモモhe  
dateddepositscontainnoclearconcentrationofcal－  
Ciumcarbonate andorganic materials，andthey are  
nottillsbutmarginalー1akcdepositssothatdatinglS  
unlikelytoindicatetheageofglacialadvance，Iwata  
SuggeStedtbattbismorainedoes王10とbeiongsomucb  
tothethirdstageastothesecondstageaccordingto  
the rathcr fresh morphologicalfeatures．The ferric  
OXidecontentofthistillis3％．  
A］ateralmorainein the third stage remains  

vhollyinthenor払sideoftbeglaciertoTigue．Gravels  
On theiateraimoraine became purplein colく〉r by  
StrOng（）Ⅹidation．Allof thehollows on the surface  
Werefilledandcoveredbyfinematerials，andscatter－  
edgrassesgrowonit．   
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troughatheightof52005300m．Theyareremainsof  
lateralmoraines．Fourthstagemorainesaredistribut・  
edsou払of払e長氏hstage汀10raillepla醸）rmS，SOu払of  
the NaileGlaciated Hillsmentionedbelow．  

ユ」．．＼‾ムーこん／（ご／仇、んり一  
Moraines correspond to the first and second  

StageSak椚gtbevbo王emarginoftbegiacier．Tbeplan  
ShapeislikearleWmOOn．Theformerissituatedinan  
areaof300m，thelatterinanareaofO．ト1kmoutside．  
Theyareseparatedbymeltwaterfanandlakes．Tills  
Ofthethirdstages，nOtinobviousmorainicshape，are  
distributedinan areal－2kmin front of the second  
Stageeildm〔汀aines，becatlSealargeamotlntOfmelt・  
WaterrtlSbeddownonsteepslopes，  

ユ・ノ．h山一ん止‘－ぐごん打ム1J・  
The Yakebake Glacierislocated on the north  

wfacingslopeoftheridgewhichrunsalorlgtheright  
bankof払eYlilo†lgGlacier．Thisisformedbyseveral  
glaciersconnectedsidebyside，Thereareonlyseveral  
endmorainesaroundtheglacier．Endmorainesofthe  
firstandsecondstagesareintheformofridges，being  
Withlkm oftheendoftheglaciertongues．Onthe  
frorltSlopethirdstagetillsaredistribtlted．Theyirト  
C王udeIlugegraVelsoverl王nindia王neter．Fourtbstage  
tillsaredistributedseparatelyontheplatforms，Which  
are O．5－1kmwideand400m abovetheriverfloorof  
the Yurunkax River，  

之5，‡モ疲g C毎cおγ  
TbeYakeGlacierislocatedattbesotlrCeOfthe  

YurunkaxRiver，Morainesofthefirststagearefound  
attheendoftheglaciertongue．Lateralmorainesof  
thc third stage occur along the rivcr，and a fluvial  
terracelandform，30－50 m above the river floor，  
Spreads5kmdownward．   

エバ．Jやナんざんぜl・…州Jん汀／〉ん申iり7JJJ  
Moraineplatformsalongtheso11thernsideofthe  

YurunkaxRiver，about200mabovetheriverbed，are  
theoldesttiusirltheregion．Theyarefifthstagetills．  
T‡le eaStern part吏s vider，about4k汀1Vide．T壬Ie  
Surねceiseven，Withathick王ayerofsoilandscattered  
grass．Boulders were seldom found．These moraines  
indicatethatinthetimeofthefifthstageanicecap  
WaSformedonthenorthernsideofthemainrangeof  
theⅥrestKtlIllunMouTltains．   

7Ⅵejbu71hsitqe moYaines：Therearemucholder  
morainesoutsidetheend morainesmentiorled above．  
TheyねIIsin the fouれb stage．T壬Ie S11rface of払e  
moraineis5－10mlowerthanthatofthethirdstage，  
The moraine surface becomes higher and higher  
WeStWarduntilthemoraineconnectswiththeglaciat－  
edhillmentionedbelow．Thefourthstageendmoraine  
ismadeofcoarsesandsandsmaIlgravels，Bouiders  
canseldombeseenonit．Thesurfaceiscoveredwith  
grass，anditisagrazingplaceforwi1dsheepandwild  
yaks．   

2．Z肋和才卵塔qr娩gA彪ゑ鱒ygGぬcゐγ  
T‡ieAiakesayiGlacierisoneoftheiargestgla－  

ciers on the northern side of West Kunlun．Two  
glacialtroughs exist；the main body of Alakesayi  
Glacierspreadsto theglacialtroughonthe eastern  
Side（EastAlakesayiVa11ey）．Theglaciertongueis2  
kmwideandtheendis5300mabovesealevel．Theice  
bodyillthel好estÅlakesayiGlacier，tOgether with  
SeVeralotherglaciers，enterStheglacialtrol鳩honthe  
WeStern Side（West AlakesayiValley）．Ice pinnacles  
（seracs）areformedbymeltingoftheglaciersurface  
withinanarea500mlongfromtheendoftheglacier  
teminus．  

Fourhundredmetres aⅥ㌻ay虫●om払eendoftbe  
presentglacialtongue，anendmoraineridgeremains，  
Itsrelativeheightis30一・50mabovethesurrounding  
ground．Asamplefromtheouterslopeofthemoraine  
WaSdatedby14Cto22，904士950Yr．B．P．andthatfrom  
thei11nerSlopetolO，553±123Yr．B．P．，COrreSpOllding  
totbethird－StagemOrairleinfro王1tOftbe王主ulakebashi  
Glacier．Insideofthisendmoraine，therearetwoend  
moraines which correspond to the first and second  
StageS，reSpeCtively．Thesethreemorainesarelocated  
Side by side；therefore they seem to be almost one  
body．   
Inthemiddlesectior）OftheEastAiakesayiVai－  

1ey，SeVeralglaciersdevelopontheeastvalleyslope．  
Morainesindicatethattheyspreadtothemid¶1ineof  
thevalleyinthesecondandthirdstages，The14Cdate  
Of7，078±340yr，B．P．wasobtainedfromsecondstage  
tillseast ofthemid－1i11e．  

Severalsmallglacier tongues arelocated be－  
tweenasmallbranchoftheAlakesayiGlacierandthe  
easternpartoftheXiezhiGlacierattheheadofthe  
West AlakesayiValley．Moraines corresponding to  
the first，SeCOnd，and third stages are within a few  
kiiolⅥeterSaWayたomexistingglaciers，blユteVentIle  
thirdTStage tills are distributed onboth sides ofthe  
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ユ7．11†／叫ギ（ご／‘甘んJ’  
TheYulongGlacier，about30kmlong，isoneof  

thelongest valley glaciersinthis region．Lateral  
morainesofthefirstandsecondstagesoccurabout13  
kmalongtheglaciertongue．Theyareconnectedwith  
theendmoraines．There arefewthirdstageiateral  
morainesontbeshoulderofthetroughattbelower  
reaches．Folユr giaciersin tbe sol血have end and  
lateraimoraines wbich co汀eSpOnd to tbe重rst and  
SeCOndstages．  

Theformerisdistributedinemptycirques．Thelatter  
OCCurSOnthetroughfloor，SuChasNaileLake．Basins  
indifferentscaleformedbyglacier－diggingprocesses  
Werefilledwithwater，aftertheglacierreceded．Naile  
Lake，1．2kmlongand O．5km wide，isa permanent  
lakedeeperinthesoutheastandsha1lowinthenorth－  
VeSt．   

InthewesternpartoftbeBulakeGlaciatedHilis  
Group，thereisasmalllake，about200mindiameter．  
Thisis a seasonallake：part Of the Bulakebashi  
Glacier】Ⅵe主t water erlterS theiake．Thisis not a  
glacialerosiorほ1重ake but a moraine－dammediake，  
0nlyabout200mindiameter．   

．‘J．．▲J．（；／（汀んJ／J／▲叩頭   
TroughsdownstreamイromtheYake，Alakesayi，  

andYulongGlaciersaretypicalglacialtro噸h§inthis  
reg10n．Tbeir geomorpho王ogicalcbaracteristics are  
videandsha王lov：T壬IeprOpOrtionofdeptbtovidt‡lis  
l：5」：9．TriaT噂1e truncated spt汀S by g王acialerosion  
existonbothtroughwallsandtillsdistributedalmost  
everywherei‡1thetrolユgbs．   

．■i．イ．〃〃イ中一（イ八川l－  
There are many empty clrqueSin this reg10n  

BottomsofemptycirquesoneithersideoftheWest  
AlakesayiGlacialTroughare5100－5200mabovesea  
level，andsurroundinghornsareabout5500mhigh．As  
the snow山1ine rose and theÅlakesayiGlacier re－  
treated，洩eses王nailbrancb仙giaciersdisappearedand  
emptycirqtleSappeared．Accordingtothetiilsinthe  
emptycirque，nOneOfthesecirqueglaciershavebeen  
払eresincethethirdstage．  

3．Landformsofgtacia暮er由両川  

Accordingtothetilldistributioninvariousperi－  
Ods，theglacialextentstendtobesmallerandsmaller  
fromt‡lefifthtothirdsとages．Glaciersretreatedonly  
ト2kmdⅥringthesecondandthirdstages．Tberefore  
glacialerosionaiiandformsⅥ7ereprOducedt〉eforet†le  
thirdstages，Typicalgiacialerosio‡－ailandわrmsare  
giaciatedhilis，glacialerosiona11akes，glacia＝ro11ghs，  
andemptyc汀queS．   

．？．J．（；／仙l山ん・（ブわ‘、√わ川－Å・ん／砧（Jわ∫＝川（ノ／汀／（ゆ（営ハ小／小  
Atthe confluence of thelower reaches of the  

troughoftheAlakesayiandYurunkaxRivers，there  
aretwogroupsofglaciatedbedrockhills．Theyshow  
typicalsmoothedabradedstossslopes．Thegrolユpln  
払ewestislocatedaroundNaileLake；therefore，iとis  
namedtheNaileGiaciated壬iillsGroup．Tbeoneirlthe  
east，namedthe BlユIakeGiaciated‡iillsGrol呼，isin  
tbeiowerreachesofBulakebasbiGlacier．Tbelatter  
iscomposedofthreeroundhillsofdi拝erentsize．The  
longaxisdir∝tionisN420W．Eacbbiilisabotltlkm  
iongand400mⅥrideナriseslOOmabovetberiver恥or，  
and the distance between hiilsis about300m．The  
bedrockisexposed，withnotillsonit．Slopesfacing  
upstreamareabout200andthoseleewardabout120・  
Strikesofthebcdrockareverticaltothelongaxisof  
thehilis．FourrockhiusconstitutetheNaileGlaciated  
HillsGroup，havelongaxesofN400W，areabout150  
mhigh，andt壬Iebiggestorle主sabol止4kmlongandl・5  
kmwide．Tbeslopeねcing11PStrearnis13－15〇irlar感e  
a‡1d the of王eeward one4－60．The hi11to the east of  
NaiieLakeissmallerthantbeothers，Shaped、iikean  
eiiipse，andiessthanlOOmbigh．   

ユニ（；／．J‘・んJ／一日品りJ山ん．1  
Lakesmadebyglacialerosionareclassifiedinto  

twotypes：CirquelakesandglacieトeXCaVatedlakes．  

礼E）eve霊opmentoftheQuaternaryglaciations  

Results of the14C dating suggest that the third  
StageCOrreSpOndstothelate subglacialofthe Last  
Glacial（Q蔓in Chinese Quaternary sequence）．Subse－  
qtlently，itis stlre tbat the second and真rst stages  
correspondtotheNeogiac主aland洩eL主ttie‡ceÅge，  
Noabsoluteageofoldersとages，thefourthandfi食h  
StageS，hasobtainedyet，thereforechronologicalposi－  
tionsofthemarestiilanopen toql把Stion．Lig才αg＿  
（1986），Z壬1eng（1987）andZbeng g才αg．（1989）reported  
that the West Kunlun Molユntains experienced three  
rathergreatglaciation＄inthePleistocene．According  
totheirchronologicalhypothesis，thefourthandfifth  
stagescorrespond tothe carly Late Pleistocene（Q…）   
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and the Middle Pleistocene（Q2），reSpeCtively．The  
aboveNmentioned chror10logicalsequence ofthe gla－  
cia王Iandforms seems to coincide vitb tbe glacial  
sequencesinQuaternaryChinawhichhavebeenstud－  
iedbyChineseScientists（e．g．Liet al．，1986）．Inthis  
chronology，however，the Alpine sequence has been  
acceptedwithout concrete correlation．Accordingly  
thereare紬rodi鮪rentinterpretationsontわeageof  
也efotlrtbstageintbestudyarea．M二a，Zbeng，andJiao  
insistthatthefourth stagecorrespondsto theearly  
phaseoftheMiddlePleistocene，Whichisconsidered  
tocoincidetotheRissGlacialintheAlps．Orltheother  
hand，lwataandFushimiinsistthatthefourthstage  
co汀eSpOrldsto a yolingerStage；prObably tbe early  
stageinthelノaStGlacial．Detailedchronologicaldis－  
CuSSionwi11appearelsewhere．  

Theirmainfeaturesoftheglacialevolutioninthe  
study area arefollowing＄：lnthe fifth stage，theice  
capontheWestKunlunMainRangespreaddownto  
the Yurtinkax River va王1野．Glaciersin tbe regi（）n  
almostmergedatYakebaketakewhereawidemora－  
inicplatformwasformed、Atthattimeglaciersonthe  
northernsideoftheWest KunlunMainl‡angewere  
almostunitedasone，andhornsstoodabovesnowand  
ice．Glaciersobviouslyshra‡1kinthefolユ托bstage；the  
ice－Capbastt汀nedinto valley glaciers and bedrock  
areasbetweenglacierswereexposed．Someglaciersin  
the third stage retreated up tol－2km outside of  
existing glaciers．The obvious end andlateralmo・  
rainesattheendoftheexistingglacierwereformed．  
Branch giaciers on both sides of the trolユgh bave  
disappeared，andleftemptycirquest壬Iere．  
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