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AnnuilJMoriLincRidgesaIldRccentllucluationorY；11a（DakpaLscIl）  
GlこICier、Li川gtilngトti111al  

l－′ugooN（）t  

仇h血中函・lJJJ∴＼丁叱（ノ∫J山〃（，／．＼万一（JJ．（1′JけJ・〟l〝J山Jt．＼■（J．タコ  
●血∫招〟ナビ（オG紺∫亡ね〃rど，乙加fvどr∫巾，lオ乃止〟ム〝，Jβj血相揖  

AkIraet  

＾ドCricsor”ilIl；1しtiLr11tlt、miJ！L・riL†聾し”lnlOトserヽ、L：L！（1n‖1tllilJヽlJ）1ミ】ごCintheproさtilしjilIiin：dOrYaIa  
Glacier．NepalHima】aya．ThetillsuJ・fhee，Often貝uted，Whichdistributesbetweenthepresentg］acial  
margiIlandthebulkyterminalmoraineridgesconsistsofsixdi能renttillsheets．Theycorrespond  
tosixre－advancestagesduringthegeneralretreat aftertheLitt）eIceAgeg）acialadvancewhich  
formedthebulkyterminalmor鱒ineridges．FieldobscrvationsandtillLabricanalysissu脚＄tthatthe  
“annual’’moraineridgcsofYaIaGlacierseemtobcformedannuallybyaadvanceorjcepush．Undcr  
theassumptionthattheifannuaIcharaeterWaSmaintainedforalongtimeandthatthetimespam  
neededforeachreadvancefomingadi能renttil】sheetwasatmost10years，thedatingofLittteI∝  
Agemoraineswasattempted．TheresultsindicatethatLittleIceAgeadvancesoceuTredin1815arldin  
l＄43．therefbrerough］ysimultaneoustolhoseinEurope．  

l．独○血虻蝕触   

”：1Tlnual”．111汀ILi一一L3ridgeゝ辻一臣L、亡riL：川rminor一一一いrこIir．eridざかlさ′illgL”nloJgemc！lt汀‖汎Ir－  
111ee“hichisじヽPいS山l）町Olllllllじp化iCntlllユ丁ぎi－1いt、Itlegl乱心「．■l－IleI・uare111こ川yLilldゝl－！’  
“an肌al”morai耶Sandvari皿SOrigimshav¢b¢¢nprOpOS¢d（EIson，1968）．Itiso鮎nd滅亡ult  
t（〉disti喝ui＄htrは¢annualmoはぬes触moth椚，b雨Wors】野flタ74）ー甲0璃dt熟eannuaまIy  
tl－「王Il山111i■l川－nlし汀こLilleridぎeirr川11；lヽor＼、・埠亡こしnかlヾi軋  
貰乱熊野1Himal野a，Fu血mi弧dOhaiafま98噂ー醐騨i感脚er＆i感加rmOrai羞¢ri卸ぬ  

rrい一11L－rLhelじrmil－uSい1、川IILI］plこIL：ierトillt（htlnlbul・Iimこ11日ILlr・b＼t：r＼・t：LILhこtiこ川L！WmいriLi］lC  
riLlゞ¢≠、とLStl汀I11L！Ll＼Vitllil10］1C）一山r州Je訳rO）’i叩thいiI－1jl；trIllLlr；liIICritlFe＼、・hietlll山1こLlreこl巾・  
もeen払medinayearもe払re．Thisisth¢五rstoもseⅣ離ioninN甲al貴重imalayat壬姐t¢Viden00d  
ul－；川－1uとl】じh肌l亡Ier、－l、Ihe、じ】11itlいr111い丁山11et・頓服  
1）uringll一い…rLo川一己h・）ri－tさTntiL＝eL18ヱinh一一帥ng川tlli11．［f＼一u11dLhい＼・e［lJcヽ・e！叩Cd  

i‘ann℃al”m併ain¢ddgesinthepro惑乱ぬ1are払0ぎYala（D濾p細en）＊＊G王祇ier（Fig．1）融通  
≠●こLSChoゝCnrいrlhhl叫eしiol、ourhorinざIlnlhi叩i叩Cr．］、＼－il！Lleゝeril－ei＝11r札th叩rO函ciこIJ  
fbaturesincluding“annual”moraineridges・Forthispurpose，adetailedgeomorphological  
tll叩＼＼●uSJl●こLl＼IlOntheh；1ゝiゝい［＝1ビinteTPr皿tiL”l一［こIir－phい10きt・こ申Ieヾlllrtt≠爪1ilLcnh）・  
也emembersorexpeぷ扇on，andtぬe点eldobs訂Va扇on・Sモ鞠nd㍍y，Ⅰ頑1idis用＄Sthe詳neSi＄  

●．LaJlgtangVinagersgavenopropernametothisgalcier．Asmallsnowpeakatthesoutheaslendof  
t壬l¢感既ierisは1i8dYぬpぬkbyt托kk耶．避ut，d血ngowbo血gw併克ちもa噛an名東lIa騨rS弧idtbaモ  
≠－eb川■亡11‥lll亡iじ川f－1）こILpこIl、州い・nこILll山→川isいl；1＝…t、kこ11kこ1loぐateltilt【llelowel・etlどじUr‖1e†心－  
teauonwhichtheglacierexists．Therefore，WeCa11thisglacierYalaorDakpatsenGlaeier．Inthefbl－  
）owingdeseription，WeuSCthenamesYalaGlacierandDakpatsenP）ateau．   
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0rlhe→emOraincriJges・ThctiIIEhbTicaml〉・Sisandlheobesr、皿ionl－1adeduringtheboring  
WOrksindicatethatasingleminormoraineridgeisfbrmedbyperiodicali∝－PuSh・Finally，  
thedatingoftheHLittleIceAge”moraineofYalaGlacierwillbcattemptedbycountingthe  
numberof“annual”moraineridge＄underthefbllowingtwoassⅦnptions：  
1）the”annual”noraineri4gesofYalaGlacieraretruelyanmalincharacter．   
2、）ht；ヾeralrc－advime叩hこISeSWhiじhillterruPleduL：OTltinuousrclrellt（一rttleghcierancrthe  

uttleIαÅgeadYanぐen恍血datma裏mⅥmlO渾arS．   
TheresultofcalculationrevealsthattheLittleI00AgemoraineridgeofYalaGlacierwas  
fbrmedaround1815，therefore，fhirlycontemporaneOuStOtheLittleIceAgeglacialadvance  
inEurope．  

2．Yぬ裁G動眈ier  

YalaGlacierisasmallplateauglacierofcleantyp¢（Moribayashi＆Higu血i，1977）which  
COVerStheupperpartofDakpatsenPlateaudominatingLangtangVauey（Fig．1）．This劇acier  
d¢S捷ndsfiom也eno珪heas短mmargぬoftbplat¢aⅥWhicbends坤precipito偶r00kwdl＄  
domi－1atingSh］bこIChumGlこICierlTIlisuTlpCrmOStCdgcorThcp】alCatlCOnSisIs（－rSeヽ■eriLtl℃aks  
VLrhicharea）TTLOStぐ＝l叩1etclycovcrcdbythegliLCier．ThcculminatiTlgTIOintofYこIhGliICicris  
5，743mbigb（Unn乱medPeak），弧dt触glacier丑owsdowntoso心血．Theglacierぬsast甲山k¢  
longitudinalpro魚IewithgentlyinclinedglacialplateausandsteepICeCli飴．Thereareatleast  
払≠rlevelsofglaci乱1platean：5，600ー5，450皿，5，400－5，350m，5，3∝ト5，250mand5，200ー5，150  
mTCゝPeCtivel），lThctcTlllinus（甘glユeicrjs5．100－5，コOOmiTllhe≠・CゝlCJlnpこITland5、コ（lI5．300  
minLhecastemTlユrt．1llCt（一lこlIsurflLeCしIrY山厄GlこIeicriゝ2．56km：．   
Atthewestemend，YalaGlaci¢rCOntaCtSWitha＄ma11iceto爪印¢Orthe仇nam¢dG】acier  
Whjch且owsdownfromMt．Shalbachtlm．  

Fjg．l．Locationmap ofYa）a G）acier．  
AsquJLrCindi亡utCStheur亡aSho“nin＾ppL！ndix5．   
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3．Proghci且Ifb＆furesofl一＆hGhcier  

pro盛誠ia摘ぬー¢SOrYa払Giaderwerema卿dbymean＄Ofaiトpもotoi離¢呼‡虎ぬio濃Sand  
licldohsL：l－＼；llitrn、いpl、t：11J盲ヽ51l．Thc）－L：OnSiゝtいrthcf吊1州illぎt山一hTldtllrmS：（1）rock）・  
S徳地cewitbst叩＄androcbさSmO扇Onn由s鮎触（りlod騨ment扇11＄鮮血辟W餌血乱托0氏軌  
餌t¢dandaccom脚niedwith“ann血1”morain¢rid詳S；（3）bⅦi桓temin扇morain◎dd邸溶  
こ川dt射いul“－こl、l－11川l、】山tl、∴Ⅰ‾ll斗こIrl！tlistrihu旭1l、r川11tl－epl－elentさⅠこIehlnヽarぎh【い≠・ilrlltIl¢  
1州eゝted雲…rI）こIkpalsじjll）1山eことuil】th¢いー止別一山尻目一札Iilhい、－e．l－1CいnVe－1iencelIrlIl七山rtll併  
d¢Sedption，也¢prOglaciala柁aOn漁eplat穐籠isdividedぬモOt短銃pa貞治＆S払払耶：  
（l）Ⅵ喝Stempa珪：a托a圭一omt鮎Ⅶ‡l野鮎adorLa血0血甘t（）thej11n亡霊onorYalaa汲d伽か  
肋ぬ由aciers．  
（コ）eelllrユ1Ililrt‥；lrCこIrrOTllthcjLnlL；tionilbovcゝlillt：dtolhcctlurSL＝いrOnC（一rthtluPT栂rmOSt  
溌執成＝ガChlぬi血Ⅵぬ呈chぬt血stoasm扇Ipo丑dn¢artheGi餌ierC配np．  
tj）eiLStCml、こIr（：LLnIilCこIStいl、tht；ヾCnlrことIpこLTl．   

3．l．ProgtこICiユII心血1reSい1、thewe山汀＝一江rl   
M●いゝtOflh叩1iLttt：LIJSurhecisいt：ぐ叩心d＼＼届lこIdt：hris－e（一＼・CrCdtcrnl；llこLIpこLrtOfthelIJlnu）nL5d  

（；1こIeicr≠・hielleXtt）111IstLlthclハ、－C、t山IgL）OrLhcplこIIcこIu．eutl→yLhcきull〉・h蝕IorT．ud柑Chu．  
Ol鰐i扇吋SCOu躇dro¢kysu脆操¢ヌpOS8SO職1y＄li沸tiynear馳ejun¢tionb離㈹弧Yalaand  
l：nnnllled（llneiers．IluiL）－Icrt】1iTliLlm（一TこLint：riJぎt：、eOn、tillJIciL＼＼、ellrrc5Cl・l・C（！こIreilL：COm－  
pa盈yi喝aSma11la短最短proximal＄ide．T短c一台StOrt島台hi由estridgeisY母野ぬa叩a虚数舶  
Re乱ど短noY喝離餌ionf打．3）．Th¢W耶temmOStmOraini¢紺¢isdestroy感byero＄ion or  
LiLL17一一ehult－ulliLLeritlnlr－mi，leridざCSilT・いIiJl、VC11I，rC～er、t3dt：～lTL，山11）・Onthc“・cilcmsideいr  
t鮎Yall野（Appendix5；le触坤．   
R）●itsrr小IITl亡ゝS：indmi111yg抑一一lいrPhoIogiLilt re、L）mトhnL；CStl－1hcL．it11t；tt：t！＾ゞClillcml－  

tビ‖11iJlこi＝nいーこ血ei－idgesi－－「じl・叩岨mAlpsこ川（iinkIlu111hu川111ill（IⅥ・こl叫1（）7軋lじOrre！とIte  
ll－Chigheゝl、hilrl－一－iJgeいl、l－uikytcrminこ11Tll刷IillCCOmPIc＼lいIhL：LiLtLeTee＾gいIl；lXinlalild－  
、1．川ぼ．TllCCh…n（）lLlgieillTITいt－lt）mヽ＼、rillbediscusさetlinthcl；LLt：TSCCti州．  
’nl］suT爪しCedi、！TibutcゝWidt＝lyheL、、・け訂n－l－L＝l・illlt＝lee＾ぎCmOriLillL3ridさCS＝lTldthcpreseTlt  

感征ialma相加・翫GOnSisモSOぎ釦edi飽託犯ttiilsh¢etS（ÅtoE）雨也orvi地肌止蝕摘乱丁翫沌許  
m払ぬmomi瑚王imi血書th¢Ou短rma曙inor払e！i11s鮎eもAoY訂ぬ血sp訂t主扇1ythe最ttle‡00  
A詳mOrai漁F蓋Ⅵ血gisもestd餅elop感ona指i離iⅦ1y¢餓ⅦⅩplat跳SWぬ£¢も魚．3）．0王1也穏  
t）tl－CLrhこIlld、11（一月ult＝SこIrCいh、t：．、ヽ■ellいnthcti】lstiriミieCnCarlhcm；LrきinいrtheulnutlldGlileicr  
、、IlerClhcti11surfllCCiscJllLriLetCri／Cdb）raゝeric川rMlこIllぐ1iITゝ、11 
雨1TllこITgin 

． 

1‡町いndli！ヾJi山lゝitlビい川1el－i‖elcモAざenlい丁－ili一札（－111“－i卜h11111plとIillミeヽtビn（＝（）lheゝu卜  
撤00OfDakp醸enp払モea℃，OnW沈払s餅erald喝どぬ感mora払¢rid野Sa柁ねun乱丁鮎s8ri廟  
ilrビrmJellt11tln：ゝ一l＝lllh亡IIL：LIIhこtlltllt3ridgL：い「l．itl］t：1ce＾ぎt；mitヽinlunad＼・ulleCaJlく1c（11・ercd  
Will－VegelこLlion・ll〉tlleirざt＝0”1L・．’l－lltllogiciL］reゝじmb（u－1L：t；、101l－C Ncoghcialmい「血esiTt  
Lu一・いTTCこLntlKllut－1l、ulIjnlill仙、こ11こIII976l・leoI・reliLIClht＝＞e一一lいruirteridgcslいItlCNcl、glこLCial  
さdvanc8SWhosed汀OnO壬0野Vi11娠disc払＄S¢d】at乱   
丁－t－eいul、、・aゝhfこlTIPl山msこIreSしIl－tli、・i血dilltい－Ilr配geOm叩、Ilicゝlll・tllぐeS：Pr¢S珊t、l－ittI亡Ic¢  

Åge，弧dN鈍感ぬ撼（oroは叫．  
（＝Prcstmtいut≠－こlゝllfhllplilhl：1ht！血ISunlぐCOll＼、√JlichlllじIluvingTilCiulproccssc…rCStilli71  
active．   



76   

（ユ）t・it11じ1しじ∧ぎeいIll、、・こlゝい11－1－－王こIin‥－I－etluいし1rtllCいVhich亡いnlh11ぴ、h－り－Cl・■iltl¢Ⅰ00入野  
l】lい丁こ1ille．●I、heト丁こIi心dじhllllldl－こItlc‖l、こIrい＼・州l－「ビヾUl・ヽじdいIl111enlTlゝul・Rlしぐ．  
（刃楠og王∝iaま桓oldeわ0籠欄a洩払n、plaぬ：洩e払汲＄uぬceぐOnnedi喝tOt鮎独0感誠iai  
lⅥl汀とIi11亡、こ川d川Ilel■いIJcr1111川てlゝllゝm■IミICいI111）こILI、こ山川Pkl！e；ll】．■rlleⅧ1・RICeiscい＼・ered  
＼Vilh、・ぐぎet：tti州こiTtLlehこInllCLTliLTLビrnヽこIrenOLヽ・i、嗣c．   

3ユPrいき1こLぐill）ftこIturChOl、1hceL！111nLIpiLrl   
Åsilltt一い、・L｝、1enlpこ1rI．ーいじk）－SurたLeL：L！XTlOSC＝一l］t）lnCitrtllejlmじIionいrYiLlこlこITldUnnumed  

GlitC厄rト・Tl111k）・lcr一一1imlt－1l・汀こIinccoTllI一】eヽiヽ、llCr止」11；1dcIJPt－1’＝、・oridgcs．Prht3higheroncis  
VCr）rドIl：lrPこIndLL：叩ゝこLltJ、i11叩いざ（叩h）・；lSinlllCWtIゝ1CrnI－ilrl（Fr．封．Tht：lowcroTICisIo－  
eこ旦l山川1；ll！i、山ゝ主tl亡OrthL；1t汀nlt；rこL．1tlmいrL：L－r！c、、t－uritRl＝1LlerlhcしIiゝlこ高（叩eOrhiざtlCr  
ridge・1rtIIL＝hiぎhcr一－idきeC…■re叩川l（l、It－thビl・illlじ［L：t：Aざ＝llllヽinll）m；ld、・lLnじe．1h（：】州▼CrLlnC  
Sもoddbecor澤SpO罰dt¢t血合飽rly温かan亡母int始LittleIceAge．   
0Ⅵ血eot鮎ーぬ托dバh8もighermorainerid騨issom離imesove汀iden，initsproximalsidち毎  

an¢Vertill＄ふt（Tillsh8etA）．Tillsuぬ00幅wcen血Littl¢IceAgemoraぬeri廃訪独d血  
pr8＄孤七度1acialma噛nconsistsorsix揖蝕ー孤ttil！s王妃離島（ÅtoF），WitborwitboⅥt伽モモS．   
B¢yOndtlledistalsIppeort‡旭Littl¢Ⅰ00Agemorai‡lちth¢0出WaSh触plainorLitt壬eIce  

Åge血vdopsw；de短．p代S班tO揖WaSも払nplaindowⅥCutStbe払merbyl．5－2mintheupp¢r  
reachortbeC如bi血Ⅶ，Ⅴぬileit＄upe叩OS¢SOnt王城Oldersurf独cesぬs¢Ⅶralst用amS痛く血  
bavenoten叩gbぷschargetodoⅥ1C血沈e鮎or．N紺glaぐialmorai‡18ridg¢Sare餌心血among  
tb合川細孔ぬ払npl払i盈，もじttIleCOr托SpOndingou抽asbねnplainis18SSp代SOrVed払anin功名  
WeStempart，   

3．コ．Eハlい11rlこ汀I   
GlこICii州〉・占い－unXlrl－ぐL）－ヽu・lこiぐ¢dいd叩ヽⅥilkl〉●illllli、llil－■し1、Il亡direじIi川lいI－t－い止ゝl叩ゝis  

eLlnlrいILtL＝一ytllL：ji－iTltヽ）・、l引11irt≠・ilit；hthL：d厄t：†…t：t11いrN＼＼′－Stilndヽ1ミーS≠●こIrCdいnl血Ltt！しl．  
Rel離ively騨nt王8rOCkys】opesbe極印nSt叩Sa柁tranS払medintoti蛤rO洩esmo11tOnn由s  
丘eld．Sometempoはryprperm弧ent＄mal11ak¢S紺e丘汀medintbed叩躇S扇on＄amOngtll窃n・  
The¢aSt¢mぬdortheplateauisbord即¢dbyst胱甲ー（〉Ckwallsofthepi’ungCirqne．   
TtlChutk〉termi11こl＝11いrこLilleridgcし一rthL：Liltli‥JL・eへゞい11こl入illl山こId、；‖Ll亡L＝川Ititlue、lいtllL：  

やaS捷mpart，も叫壬ほrらitisa00Ompaniedwith掬0lowerridgesatitsd最alsl（〉pや．Thdrddges  
arel¢SSSha叩than洩e最澄鮎strid詳andmor¢0∫l¢SSOV餅ri由nby地合la栂r・Åsint毎c¢ntral  
part，t桓Sho籠1dぐOr托SpO王1dto血合¢arlyadYan∝Sぬ詳SOr払eLittl¢Ⅰ辞A騨．   
‾Ⅰ‾川トⅧrtllしじiヽ－■ehli、（恒Ilこげ「りVトt－し11じ11e＝几1、l一山＼Vぐeillllerいし、k）、川rItLし＝ll－111llじl・妄Ilielしご  

Ågemor挽iれeS．Å電IeastモVOtiil血既tS（AandB）c乱nbe托CO騨転ed・B町OndtheLitt‡e‡ceÅge  
†ll川・こ】ille、、thepl‾ぐ、州Il－111≠－．1ヽllRllll－lこ！illハlいl山、＼●iしl申しl＝、●－1“－ilr止  

4．Timさ血¢ds   

4．1．Di鮎rentiationoftillshects   
T短lodg樹ne融ti払sはrね00¢Ⅹ旭l戯汲富もe掬8e職t鮎Litt王¢‡球A詳mOr乳ine弧d蝕¢p代Se出  

癖班ialmo瑠1nぢOnSi＄tSOfatmost＄ixdi蝕㌻蝕tti11sh飴tSaS＄tatedearli餅・Ⅵ始ya摺仏l王威Till  
血eぬA，も，C，D，£，a濃dFin仏ispaper，たomtheoldertoyoun夢ど．Thぬぷ蝕reぬiaぬnw舶  
I11：l11じh）・；liトPllいlいilllじrPr¢1aliい】l．…l血じh；lゝi＝－1、Ll－eハiゝleHぐ＝－l、nl（－rili】－じritlぎ亡、、t－…、■i】lきIIl¢  
re－こl（l＼・こ川じじ、t！lU11itTしrelleel－川11情l）1＝い川いn tlle一日Ⅵ＝‾ltlしe旧1し11lletⅢl王l■Ⅲ！、Ilr暮ミIC¢1el一  
統汀eS．Th¢もollndafyOrea洩til重s血沈tVaS籠Sua重1ylお蝕氾deasilyandcouidbetrac感ぬralong  
dist弧00aS＄もowninÅppmdix5．   
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Themoraineridge早1imitlI唱theouteredgeofthetillsheetareverysimilar，infbrm，tOthe  
“a鳳ml扇”morainedd辞SⅥぬichwillb¢desGdbedin血合n既tS∝tion．おⅦt也甲ar¢uS也11y  
hi如rtぬ濃tぬordina巧“amual”moraineridges．InApp孤dix5，也野a托dぉ＄i旭as  
［ligh江nnu且1moTaincTidges．ThL：）・LlrtenShowastllaltlL－b；LleIhttlrC、、・hiぐhcutsapara”elor  
Subpuralleldislribulio】llヽiutCrnいrCOmn10n‘－a11nuilrln（一miTICridぎL：S．Thus．1llCyr叩reSerl1  
1llCre－ad、・ilTtCeSLagcswhiehirllcrnLPIsthcc（lnlinuousrctrcillいrLllt：glacierTePreSentedby  
ti由tbspac¢dordinary“annuぬ”moraherid詳S．   
Thethicknessoftillsheetisdi飴rent．Theirthicknessestimatedfromthehightofterminal  

morainesisasfbllows：TillsheetB：5Jm；C：3－lm；D：1．5T2m；E：1－1．5m；F：2－2．3m．   
ThethicknessoftillsheetAisdi鮎ulttobedetermined・Th¢呵minalmoraineoftillsheet  
Aissometimeshigherand＄OmetimeslowerthanthatoftillsheetB．Especial1y，Whentheti11  
SheetoverridestheLittleIceAgemoraine，tillsheetAseemstobewhthickened．kispro・  
bablybythedammingef艶ct（Karlin，1973）ofthelargeLittleIceAgemorainewhichhad  
も恍nal托adぎ銭istedin如ntoraglacierwhi血re－advan∝d．血t最sp琴栂ー，t王近江蛤antもicknes＄  
ofthetillsheetAisestimatedas7－8m．  

5．‘‘A肌蹴Ⅰ，，m肝扇疇erid騨S   

5．1．Cbaracteristics   
“Annllal”morairLeridgesdistributingontheproglacialareaofYalaGlacieraresmallac－  
Cumulationoftill，COmPOSedofthematerialssimi1artothetillR）rmngthetillsheetonwhich  
developtheridges・Exceptth¢ridgeslimltlllgtheolltermarglnOfeachtillsheetandthe  
n¢WeStridge，“am血1”moraineridgesaresmalland11Suallydimculttobedistingui血edon  
tb¢詳Ound．馳t也野a托ea＄ily代将0騨iz由ontb£aiトpbotograp壬1¢＄ands餅eralridg郡Callbe  
tracedぬrmoretぬn250m．Th野a代ゎmedona丑裏Or托1atiYelyconvextills敬ぬ窪and  
lack払gont王妃Yali野Sl明拇SOrVai】野bottom．Tb野a托also払Ⅵndonrod蛤SnO扇OnngeS  
lit；］d．OntllCtillsur蔦l亡e、thc）rtJ拙L）1ymiIkciLgrid－irL）nPallenliLゝtl－t：）・erい＞11hc仙Ie、＼、・hieh  
rLln r（－uglllyl－叩叩山心血rlt－1l一郎l・   
Themaximumnumberor“allIlual”morainerid辞SWa＄CO11Ⅰ血dintb8Centralpartortも¢  
Plateauwheretheydevelopmo＄ttightly．Thecoumtingwasmadeonenlargedair－Photogra－  
Phes（Frs・3and4）・ThelengthofeachtillsheetwmeaSuredintwosectionsinthecentral  
Part，fromthepresentglacialmargintoth8direct10nOfSSW，nearlyperpendiculartothe  
directionof”annual”moraineridges．Themeanspaceintervalsbetweeneachannualmoraine  
ridg¢Werethuscalculatedbydividingthetil11engthbytl旭maXimumnumberofridges（Table  
l）．   
The濃ぎⅣeSt“a皿ual”morain¢ridgeloぢ奴i三唱戒也ee那tOfasmallpondneartbeGlacier  

Campisl，5mhi由離itsdistalsidちWおreit払（浩StOaぬpressionげ1・1）・Dis払1sl鱒isve巧  
ヽl既l－（一三」S‾）dnし川1el■亡tl）「い●eIl●u－1ゝtこthI亡．PrいhこIN〉・lh亡＝・11elleiざlltい＝heridぎeい－1叩ロSetl   

T洩blel．Maximumntlmberof”annual”moraineridgesandmeanintervalsbetweeneachridgeon  
di鮎renttillsbeets．  

LittleIceAge  
Till sheet Max．advarlCe A  B   c  D  E  F  Total  
1戚ngthortill血∝t  
（m）  58－55  65  45－85 78－90 115－15020…60 1MO 425－475  
Maximum numtxr  
Orridges  6  裏   17   12  30   15  6  94  
Meanintervats（m1 8．3v9．1  8．1  2．6rl15．0 5．8－7．5 3．8－5．01．3－4．Ol．6－3．2 4．02－5．05   
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I，I8tel．ヽlargillal涙ぐIiげaIltltlle‖e≠′亡St＝；＝llu山’－nl（汀ai－1eri（lぎ亡Orヽ－illaGlaciげ．al＝l亡eaStl汀Glil－  
CicrCamp（L（光．2and4inFig．2）．  

いrt血ckさ・い＝i、teトヽlllnIllIlじ叫門－こIl・enlIleiぎllい－∝illlヾじ貢＝－11こ11el－iこIl、See】111いCOヽ－eI■こt王－1I止）－Si山一  
W扇lortbed叩托S＄ioIl．Tb¢heigbtofproxim扇sideisoniy軋3m，Wb母指＄lop¢1Sg孤tlyindiIled  
towardtb¢preSentmar月面orYalaGl孔Ci肌Tbean如Ofproximalslopeort血合ridgeis  
止outlb、．■1、hedistaれCebelWeentheridgecr¢ゝlnlldtll亡きlこ山ill－11こIrきinisこ山川11コ・5汀＝lIld11－1：  
Wi出血も離W据ntもerid辞C糟Standthedistal払otisaboはt之澤L   
＾lal】Llthcrpoinl、、・hi亡hisnc；lrertOlll叩O［1d．tht：ridge！1Ciざhliヾ（ll声・・115m州IllCb（11hsideゝ  

Whoses‡0押紙劇es紺¢aも0雨脚0．Tbedista放伐b離W恍n也¢ddgeGreStand也eg払cialmar如  
iヾ3・5rnlTl－eridgcrrinきeStl－e5！llLeiこIlm；lrginreざilrt仙、→thcrelit：rLll、theざrいunLt・Thcinetinこト  
扇ono一也edd酢αeSt，inthモdir¢虎ionof既tmSion，血a喝eSⅥptO3（）Owもe托tlleddgegoe＄叩  
Onthenankor11］eトビdroekI－llいtru、ionilttl－eeこ1くLo！、Ihcp（一一一d・   

5．2．G餓鶴i＄   
Observ；lIilmn川1“1e≠，eゝt、㌧川Il11こIl－’nlt－l・i血cridgesilbいVUnle－1ti澗edil－1止＝－じnlaI・ginこl】ic¢  
CliffofYaiaGlaciernearbyweremadeatthemiddleandendofOctober1982，namelyatth¢  
b喝innlngOrthepost・mOnSOOn＄組SO乱触t最sp訂iod，也¢meIt払gor払e劇a¢ierocmmdin  
血中血Ie什onlthcsurfhce．l、IICm；lrきillalict）CtitrorYilh（；1；lぐierisiLhoILl二03（）一一一higlいuld  
app辻Ⅶltlさり1ilSnいCre、・ilSSeilltlleSl10ul．●l－heiしeぐ1肝iさと山IlいSlじいml－1）SedいrぐIeこ1－1川ueiceじゝ・  
CeptthcdehTislildetlhasnll－aTIwhiぐhis：lhouI小0・－ROcn11hiL：k．’111i、basiLlllこLrLiゝ‖lilinl）・COnト  
TWSCdl－rt汀＝lll・01virtgabl川血nlJi［lemuleriこIIs；Lnd㈹、－Cra＝iLrざしrhlocksl＊掌＊   
Ast】ぬd母乳nも玉髄i¢¢eXpOS偽書離t王妃ぢIi抒¢0及tainsfbvもlo仁恵s，tbemostoftill溺洩ぢOn－  

Sti血触tb¢“amⅦalMmorain¢rid騨SShouldも¢Ori如融感蝕omtb¢debrishdenbas扇pa珪¢r  
thcぎkLCicr．Ilu！thcreisappilr郎中一IIOShcaTf－！imeSeヽtCndillgrr川111llCbL［dlOSu止ICt！h11llC  
debrisklden！iLyer、iLl］di†i”iゝl－qUileunLikely！！u＝hcgl；LCilllnl’Lr函Iis→1ilg一一こL－1tllt、thc”こl一ト  
ーIual－－1nいr；liJlじridぎeヾこIrCゝilllI－1yr〃【11elllhrい哩Illhじl－こIS；l＝－－dしi噂辻mdll－eゝlil℃rPいゝit圭一－nlI「  

englacialdebrisontheground，thefabricofti）1invoIYedinglaciershouldbepreservedin  
ddges．To既amhetbispossiもility，tぬ払bricsorbasalti11andth¢tiilcomposing也¢neW¢＄t  
“annllal”mor扇nerid如W稔托anぬysモd．T壬1e躇＄℃血＄Ofmea飢汀¢me油Oデモheod朝地奴iol10fか  
aヽis（－Fき「；l、・e】トl押トb】eこIntlt－1）i古Ierii7じ：lごiぎ．コ）hこl、・e】で、－e血i川－こl＝1川－¢い－・i州lユt盲州し－riト  
弧isor騨aYdsint加ゎas裏書illis和もpara‡は（bc・ヰ）oroもIiq眠笹OC・勾tot鮎di弼t主onoダ  

＊＊書Tbe血他室1descdptionofthedebd＄1adenbasalp乱れOfYalaGiaciそr融雪1も¢ma血han（yぬぼpか  
per・   
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Fig．2．CoJltOuredstereographicdiagramsshowirLgtillfhbricsof“annual’’moraineaJldbasaltillof  
YalaGlacier．  

Loc．1：L’annual”moraine（COntOurLines：2．5－5－7．5－10㌔concentration；40stones）  
Loc．2：basaltill（COntOurlines：10T20％concentration；10stones）  
Loc．3：“annual”moraine（contowlines：3．5－7－10．5－14－17．5－21％collCentration；30ston辟）  
Loc．4：basaltill（controurlines：3－6．5－10－13％concentration；32stone＄）  
AⅣOWSindicatea丑owdirectionofglacier．  

ghchHto“－and（ニ）tha10f－1htI＝‖“・hi止c（、TlhLilutcslhenいl・e、t‘－iLnnuarlmoraineridgcis  
ncarlyperpeTldieuhrtothcflowdir∝liいnOrぎ1ileier（Loes．1＆3）．   
Fjt）］dobscrvalionshaヽ，crC、ⅥLIcLLいnlheいtheThand．thattllCぎrこl＼t：lsin＼・OIvedinglこICicr  

i00間托餌pOSedlittleby揖tl¢On洩esⅥぬ辞and蝕a11yね1iendoⅥ徽Ontぬe鈷otofic¢Cii馬as  
thBmeltingofglacialstlrfacecontinuesatthesnout・Onfalling，BraVelsuslla11yro11eddown  
atRrstonagentlyincljnedshorticeslopeatthefbotofthecliirandthenro11eddownOnthe  
groundfbrashortdistance．Theorientationofa－aXisofthcgravelswaschangeddnthese  
movemmts．Duringthem¢】tingofglacialsnout，thefa11engrav¢lswereleftonthegroundin  
什ontoftheglacialmargin．But，aStheglacialsnoutretreatedcontinucrLISly，nOParticularac－  
Cum山ationoffallenmaterialswasfbrmed・Ashortadvanceoricepushisnecessarytoresult  
h弧ya∝und裏ion払rms＄uCbas“amual”moraineridges．Onlybyasbor【adv弧CeOr  
由cial如払theぎaⅧ1sand蝕8Sle粍ontもepro由acialgrounda柁gat鮎澤dtofbrmarid辞．  
T）uringsILehnbuId（1ZCraCLi州い（；lSh川1disLiLnee、thcgrlL＼・els；lrいIOtinぐOPOrユIedintotl】e  
gl；lCicricebuLonl〉IrIuShedrいr≠’こIrdt一）■th”d、IiLTICinggliieial［｛いnt．TllCrCrOTe．1hcorielltatitln  
Ora－a裏sofgr㍍dsⅦ玩hb恥b辞nal托a㊥sⅦもpara11dtot短軸血Imargね，isnotdistoれed  
lar騨1ydⅦ血gthebじ1dozinglmovement．   
hNepalHimalaya，ablationandaccllmulationofglacieroccursimultaJleOllSlyinthe  
SummermOnSOOnSeaSOn・A＄etaetal・（1980）clarifiedthatthesummerteInperaturetakesa  
decisiverolefbramassbalanceofsma11glaciersofcleantype，becauseitdetermineswheth－  
erthemonsoonprecipitationbecomesrainorsnow．Thesma11glacierssuchastheYalais，  
therefbre，inaquitedelicatesteadystateinwhichtheannualch鋸Igbofmassbalanceisco血・  
trolledbyaslightdi飴renceofairtemperatureduringthe＄ummermOnSOOnSeaSOn．Ageta  
（1983）L；OnCtudL：dthatこImaXjnlut－1TmSSbalanceusuallyappcilrSinhteMayinsuchsmall   
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き1ユeicrs、Wh；IcilこLTsいIiM－t）ilr、iTIS叩IcIllherLoOLlh－hcr、、・lle！11l．tm，享＝11uCh仙ハ、・ftLILこilLhcL！rld  
orlhesumernl（lnSOOnSeaSOn．  
（）：l沌cいIh仁一・llこIlllI．tIl亡「山¢（、rgl；し血】円い、一言ゝこIeぐe一山t机＝－1しllじhe由几ninさいI、111eSLlnlnler  

m川ISいOTISCilS…1≠・hi］L）lhe：IhlこLtit－nr．11t：トcK：州Ie、Inrきじrtl－11－11hetl－rmCri）llllenlitJd］curlht：  
皿I¶Ill¢r11】い¶S、－い‖ゞ出…ll．e叩じCii州〉一三ilJl車・しKいdillmい妃ヽ1山∴tリ7い・Asゝtユ†eLleユrlier、ドtl－  
Stlillli＆（）hiLl；Lい鼎（））いbゞヾr、ediTIJLJtyJt）76．1hこLti＝lい、－’iL■川uil「l－1Omi∫一じrid呈Chil（＝1CLm  
仁一rlll山unde、trい）・hざll．ir申・llleゝi111ihrritlぎe“・lliぐllllこIl】最Ⅰ、じこI11さ●C＼i←lじ（linN（l＼■仁一11beI・1975．  
■r－11isI加h哩即＝lI＝lこ1SIlt汀lこId、′iLtlCe両、ざhじicI・川－icり－1卜IlいじeUr＝11いゝl＝L叫j－11l－et－じ画n一  
皿lngOrtb．¢mOnSOOnS飽SOn，紬ー也edryandcolddima短血ri喝th¢雨血ermonsoons悦S¢n  
isnot払voral）kたげぬ¢g主aGialadvan漁   

‘．Re亡enttlⅥ⊂m8tiomorY81a Gl魚der  

町tIte呈亡OmいrT）hl－lLlぎiclt［ellurこIet亡11isticiSut：hこ1、ゝtnrP11eゝ、0［ridぎい、L｝rmこtnし！thcLlt：g（・eeS  
Ofpre＄併Ⅴ如ion，Veatberi喝andvegぬtioncoY¢ち抽OgrO叩SOrlargermorainesorYala  
G王aderw母指電enta如如¢0汀el如edt8也8N80惑乱cialandもiモ鮎Ⅰ辞Ageglacialadvan∝S  
resp既tiYeiy．‡nthe餌low量ngSeCtions．Idis00SS也e血ronologyortもe＄etWOm喝Or威詠じiぼ  
advances．   

6．1．N¢（噛Iacial乱dyan00＄  
1■l－¢diゝtrihしIli（－！1いrNeいぎ1こICiiし＝11（一丁こIiner埴情Ⅲ11）こIk】－：llゝellI）一山こIllゝee111S！n suggest  

thattもer¢are離ie舶ttWO di飴ー餓tStag¢Sin也¢N紺料acialadv皿Ce（App¢ndix5）．h  
Khmllhu川mi11．rieLlglileiこ高d＼・；tnee．L：al！cdTllLiklhこtゝtこl！IetI＼、－こItこt．1りTtlトh（）≠・、州l）・unL：ild－  
ヽ一こL－1CC・t3LltinTit℃tこ川軋Il亡iLu．Zhell＆Li（］9Sヱ）r叩OTtCdl＼、●Llr（eいきIilej；llゝtこlざeゝ≠・hoトC（：＝  
ilぎeSこIr¢コ、9Sll●15（））－．R．I）．こ111tll．1）ユtト‖（）ト軋P．l・し：叩ee山一小∴Ille（由krsl里ドⅥ・こISCi川仇l  
ぬeX℃dang温dv皿C¢＆ndtbeyoⅦn酢rtも¢Ruog弧Two恥0度1aci扇sta騨SOfYaねGlaぐi¢r  
nliきhIc（1rreSP州d＝111eゝeこItl＼－ユIlぐeゝ、n汀1tlelユIlerSⅥ・Urel・∝いさ11i′eJilitllell（、rlllぐ‖lt＼…l（け  
Mt・Ⅹix壬ぬ狐gmarGosa如anめ，Whicぬisnot蔦ば如mI．弧gね丸吉Himal，   

6．2．LittleI8eÅg8adY紙礫豊  
1IIK．hunlh1111inlこIl，I≠・こtIこL（lり7nrct：0ぎ11i犯11r11一郎I110rこIincゝLiLgCSL：tlrr叫一OnLli11gLいIhc  

T・‡117eTce＾ぎC：l（I＼・こrnC亡、，ThじnC“・Cヽ＝11L）TこIiner…dgc．亡ultcdl－Ot－uellCl血ざC．≠；lゝ…rrehtcd10  
aがacialadv弧据血血g19C．and¢arly20C．Tbeo】d¢rmOraineridges，C扇1edLob混もe  
］rこLTILIHLwerer準IrdL：JこL、tいCいrrC叩い！lLltlleeこl巾・こLdm）1CtI＝一Il＿．i！1tcleい＼gい＼・hicIIOeL：urred  
も離W℃en15C・弧d！7C・i‡lEurop合鍵・g・bRoy王J温血riち1粥7；Ⅹ及rl痘n，1973）・  
（）lll！1e11一山erIlil‡l（l．l、Il、11妄111iりl）77＝1i、・i血dlIleさ、肌IllぎUr－－1川－こIiTl¢ritlさじゝillい1iヽゝuh沈l呈eゝ  

iIIKilunlb11‖hllこIl」‖¢n－ulldJ、い－1）llゝi川1Ple；＝lllebいItいHlい1’ltl¢rnい「こIi11じいrltはいl血ヽlゝuh－  
St喝em班tio濃edaboⅧand洩iswoodg餅eaC14z噂eOr4柑土110y息p．（Fu血imi，1那S）．  
・へccoTく1i叩h－1Ilisaざe．1lle山パieslゝlilぎUいrl．itllclしじご＼ぎeild＼－こIllぐ亡いCⅢrredillt6しillKtlunト  
bu江imal．  
l）lYutこIGlこIeicr，l“・い）owcrmLlrこL…wridgeゝ1o…t机上1＝］1＝1iヽl山、illcいrlht3hiぎheslゝharll  

mor扇n¢ridgesも0扇dぐOr托SpOndtotb¢eariyadv弧CeSOfLittlやⅠ捷A野，AsぬownぬÅpp餓一  
diヽ5，lIIC nl；lgnil11dいげttleieこIdⅥ111C亡S＼＼でreゝliぎll呵IllいrC亡＼tじn、iv亡IllこIn tIlこIt＝rlhじ  
1a勧maximum‡．ittl¢Ⅰ00A騨adv弧C¢叩揮S孤捷dbyt毎払ighestmoraぬerid辟ht‡1e据ntral  
andeastempaぬ＊＊＊＊迅℃tintぬw℃S短rnpa玖也emomin¢ddgeso君臨和地噂eS群eOOm－  
●●●●lntheseparts，therefbre，theuseofexpressionof“maximum’’advancetothehighestmoraine  
dd酢isnotappropriate．   
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pletelyもuriedunderthe緑gbermorainerid詳．These払GtSS喝geSttb・attbem喝nitu虚of  
glacialadvanceswasnotdi飴rentgreatlybetweentheearlystagesandthelatermaximum  
St喝edⅥringLitt王eI00Age■   
一「I－＝－－こl＼血lしl！－－こit行こ川Cい－l、l一山lしIce・ヽきeinkl－しlI－－bしl川＝－こItl－こ卜he川卜亡Ii小皿llいh；l、・じいい  
CurredsimultaneouslytothatinEuropeanAIps，11amelyaround1850（Heuberger，1956；  
Mullor，1959）．But，infact，therehasbeennodatingconc¢mingtheageofthismaximumad－  
VanCe．bt】1e掴lowingdis00SSion，thedatingor也eLittleIceAg¢ma裏mmadv弧Ceisat－  
L皿IPLL：Llb）●い一uTlthlざIllL：”こ111nltiLrltllL－rilineTiしl主！eゝ．   

6．3．DathgorLit血Ic¢Agema裏mumadvan辞   
Asstatedinpr即iouss餌tions，“弧n℃al”morain¢rid痴SOfYa】、aGlacierseemtobe払rm¢d  

もyaglacialpu血wllieb∝mrSannⅦallya∝Or血噂tOdelica捷血a漁詳SOrmaSSbalacちかcial  
戯owrateandablationrate．Althoughthereisnoevidencethatsuchicepushesoccurredannu－  
allyoⅦra王ongtime野a町th餅eare＄OmereaSOnStOCOnSid¢rtbatt如tig如1y甲aC8d“a‡lnⅦal”  
morainerid騨Sar¢tru81yannじaiinchamcter：  
（1）Iftheseridgeshaveatrueannualcharacter，thetimespanofcontinuousretreatis  
measuredbycountingthenumberofridges．Themeanintervalsofeachannualmoraine  
WhichwereshowninTablel，thusindicateth£meanretreatingspeedoftheglacier．Theval－  
1肌r山1きerrい‖ll、ユーり．llll）、eこIr、、tliJ－ユrej山ti－11l－U、ヱい－－い－rdu－こlトIIlいICt＝111さ－nl山川一山「じ－  
treatings押dofseⅦr扇smallglaG通rsinX血はmbllHimal（FtlS壬1imi＆0五山a，1粥q・  
（勾InGy毎oGlaeier，KhumbuHimal，Fushimi＆Ohata（198叫recognizeddistinctivegla一  

正ItこId＼・こ川しeヽi11日7（IiしIlll毒n川7b．l、llヾ、どい、－い山l、こIllしじヽこl■一山、l、－1山巾、こII¶e】11こlき＝iludeこ＝吊Il－e  
川ann払al”moはillefidgeofI那6’sadv弧Ced¢＄trOySt壬は1970’sridg¢i丑SOmepart＄．Ⅳth¢till  
SheetFwhichcorfeSPOnd＄tOthenewestre－advaneesta＄¢inYalaGlacieriscorreiatedtothe  
裏紙ialadv甜CeOr1976血GyajoGlacier，tb・eCOntinuo㍑Sgはcialr由飽ta鮎r1960’sⅥ叡i洩  
IliL、bt：CnCViJ州L：Cdin t（ll＝nlhしL川nlこLlis、、－C11rn一、でd h）－1iざht）・叩ileCd鮒et：n‥；mnLiこLド  
moraineddgesonthetillぬeetEorYalaGlacier．   
Undertheassumptionsthatthe“amual”moraineridg¢SOfYalaGlacieraretruelyannual  
incharacterandthenewestre－advancestagecorrespondsto1976’sre－advance，thedatingof  
lIlt：LillleIじC八ぎCmこL＼imu‡1＝山、－こLllビe、、、こlり11ilLleh）－111elll＝t一“－ingTlrいeeしIurcl：  
（l）TimespanofcontilluOuSgねda‡托treat如）mtileO血合rtot壬1einnered由sof飽血tillsh餌t  
WaSCalcdatモdもyco11IltingtllemaXimumnwnberor“annual”morai11¢ridgeslモ魚ont】1¢till  
sheet．  
（ユITilnいl－こ111い［L：tlnLi”uLlu，rLllr山l“－lliJlトIlいull＝一こl、＝一tLt：LHlrett uT，gtueier、Untitlhel一＝、山  
Ofnextre－advance，beyondthepositionwhichisnowoccupiedbytheterminalmoraineof  
沈臆neWerre－advance，WaSSllppOSedtobeeq11扇totbetimespann¢eded払ra・托－advance  
（brokenlinei払Fig．3．）  
（3）Timespan 

． 

VOlumeortil＝ぬ魚onaprogkcialar飽d11ri】1gtlleretr飽t．Wben也¢如Cieradvancesねrthe  
l州gCrdj、Lil－1しt！．ithu［dいXeStheIl一川一円一一iLIcriul←、Illu、I＼汀nl、tllehigtlL｝rridぎt：・Tht：heigI－tいrthe  
morainerid野＄1imitねgea血tillshe離Shouldb¢，t壬1ere払柁，prOpOtionaltothe亜stanc¢Orgla－  
CiaiadvancewbicbisagalnprOpOrtio‡は1to払etimespanoradvan操，汀tbeadYanCl喝Speed  
isconstant．   
－し－11d亡Ⅰ－theこl、川一叩Ii川トIhこLlltlete＝－－i－－；l＝11いnlhlい－t、Iill、l－亡亡l「．ユJ－－＝－痩Ⅰい、こl、付rl－1eし1ト）・  
are－advanceof3years（1973－76），thetimespanneededfbrbtlildingofterminalmoraineof  
eachtitlsheetwascalculated．   
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F短．ユR亡ヾ亡11111uじ＝JilIil）nいt’1’●こIta（ⅥilCierr∝0爪ゝtrllel亡（tト〉・いilntlしtilt－、I11日血Il亡ridg亡S．  
Solidli皿e：timespanofcontinuousrctreatrcprescntedby“annual’’moraineridges．  
Brokentine：timespanorcontinuousretreatnotrepresentedby“aLnnual”moraineridgesandtime  
SPanOfre－advanCeeStimatedbythehe蝮htofteminalmoraineofeachtillsheet．  

「iきUTe35how、＝1tlrC＄uTlいrtlleゝCeillcula！ions．やぶ＊JL■ll10tlgllllleyこIrCbasedontniln）・aS－  
＞t‖1叩tiollSStaLediIbo、・L，．1llisligurビindicとIteSlllall＿ill！c［L：CÅぎ＝11uヽinlumadvanL：e（、CCurred  
in柑i5，也atisto組y，rO喝もIysimdねneoustooncoft始ma裏mumadvancesinLitti穏ⅠαÅge  
inEur叩e（e・g、L亡Rい〉・L：lJuriL：、l賄7）lドurttlernlいre．th亡fhlr…d、imeCOrtl－eglneicrこl†＼cr  
‖り5－sこId、・aneCiヽくhlcdこlゝ川・13．、＼lt血hこIIsoroughlyeL汀rCSr，On山tL）lhcadヽ・aneCinlt；50i11  
L：ur叩e．ln＾ppcTldiヽM叩ユ、nl（肌血心1imithglhcti＝hlleCt＾isぐ11tSSilicdilltOtherct；CS、it）nul  
nlOmiTICS．tltllinreこLlity．thclillゝhtk：t＾shouIdbei一一L：1udcdintotllel．iLt】c（ceAgenJvこLneCSil1  
1heruropビanehronoIogy．ThL：）lし1u－1？じ一Ire－ad＼とulCいtこLぎL）ゝarCilllいTICiLrl〉・eOrrelこItこIbLctolhe  
孔dv孔n¢e5tageSknowninEurope．Tb¢SeねぷtSS喝騨Stthattll¢ー鰐entかcid舟眠血融ぬnね  
NepalHilmlayawouldberoughlyparalleltothoseofotherhighmountainsinNorthern  
馳狐如加ーちirtheassⅦnptionsmade払rtbepresentcalcⅥlationwe柁apprOpriatちandiか  
VerSCI）、iftherecL：ntgtlLeiillj7uctunti…一OCeurt■亡drいugh！）・eOntempOrこulC（1u叫－bothinllimiト  
l里揖u11（linEしII一叩肌川∧1l、㍉tll叩tヾSC＝tこISSunlpti川1“●いulJ！－eこIM－l・Opl・iとIt亡．  
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