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Abstmct．PresentedarereviewsorhistoryofexplorationsaJldseienti月c researchesinthe Patagonia  
Southern1ce負eld（HPS），a几dalsooftwoglacioIogicaltopicsinHPS．i．e．clinlaticandglacialval・ia－  
tions，andcatastrophicrunoff（probabJy．J6kLL］hkzLq，）inthePaineRiver．   
ReconnaissalleeGeldsurveyswerecarriedoutinthesouthernregi（一nOrHPSinJanuary．1984．Brief  
eommentsontheeondjtionsand托aturesofg］aciersarealsogivenastoGreyandPingoGlaeieTSin  
thePaineregiontotheea艮tOfHPS，乱ndAmaliaandunnamedglaciersinPeelandCalvoFjordsto  
thewestofHPS．  

l．Ⅰ皿什OdⅡ仁山om  

Themo鏡¢OmnO王Ide扇騨ation払rP如主唱0ぬ弧Gl誠i母指，ねC重点k，isHielo p融agd涙co  
（P融喝OnianI亡母），Whichincludesbot島地eice負dd（campo由最eb，鵠edonC鮎Ieanmapめ  
弧di＄0扇1etgla8ie指．T鹿term壬壬ieloP扇喝ぬ呈ぢOWa＄£r＄t11SedもyX虚血（鼠6LLl血合t由り  
It）17l．R川・））llt’r（lt）t5lこLTldST「＝l：h：（l叫7l．こIrltllこ此rltLJLII、tt：d卜さ■l．1柑いし一JR＼一l！り5（・）．7Lis  
o魚enabbr¢扇離edto賓pN弧d貯S，弘一Nor仇（Norte）andSo雨h（S由）．冨ieloContinent扇  
（COntinentalieeoricesheet）isalso11Sedo戊ciallyinArgenJina．However，atthepresentthe  
us¢OrVOrdi¢eSheetm野becon蝕ぬtotbeA雨arcticaandt壬はGreenh王妃桓思AR㍍STRONO  
etaま．，196タ）．Asme血0Ilく戒in監dito血1Notes世0雨pa苦り，W¢Villusethetermpat壬噂Oni注  
S仙Ill亡r11l∝Ii己tJlいitl（1iしこIle．1ti亡iいl｝Mユかni川S11「（HI－SIこlさ≠ヾ‖こl、（こLlnP（一品∴‖kIいSur．   
TheSo11thernIce后eldstretchesfbr350km什om48O201Sto51O30’S．TheaTeaOftheiee一  

点eはis13，500km望；t王1e＄izera‡汰＄t最diユth¢WOrld払はowing払eA雨訂CticandOree出払雨  
IceSheets．7もeHPSぬsamean¢lev如ionb¢tWeen1500乱nd200Oma．s．1．録om血沈many  
Mぬksemerg8tOtb£addition前払eiきかtofl00Oto1500m．promtheacαm血ion8reaOr  
笑pSamberof仇豆1¢tgl弧iersc扇veinto巧0通0乱t壬膵明鏡em＄ideand払t（〉prO威aciai  
lakesonthee鵡te一正Side（Fig．1）．Tb8地ree重㍍詳Stlakes訂eも喝鵜SanM紅毛払¢amed（y  
Hiき揺insiIIChile），ViedmaandArge雨ino．Iti＄knoⅥl血融Clim如iccon揖tions＆托心的柁nt  
betweenHPSandHPN．Di飴rencesofglaciologicalcharacteristicsarealsocon＄ideredto  
existもetweenthe抽Oregions．Ⅴ¢Ⅳ損tleknowledgeha畠，howev¢r，もe蝕Obtain8don如Cioト  
0某y鮎m洩eice魚eldandglacie路arO血it．   
＾llho11きhtheGlこIeioltlgiLtiilReゝ亡；lT－ellPrLTi亡eti－1P；lttlざ011iこi、】蝋3HヰhasL：Ollし川trこIl亡di†ゝ  

Jitrlll≠・Ork tlTltl］L：N川1he‖lJL：t：fklLl（．］PNL jlゝtlいulLlトe nl川－L：illleh：SlinglいeこLrr）－oulrピー  
Se訂CbesinHpSandtocomp訂¢眉ねcio‡ogicぬ払ndmeteorologicぬcbaracteri或icsbet間en脚  
andHPS暮hordertocol壬ectmanykind＄Orin払mationonglaciercon蛍tions，め忘¢Ⅳ融i（〉n  
Sitesandtran甲Ort如io乱丘汀prOSpeCtiYere＄e拡C転托¢On瓜扇s＄anCeS催ⅦySW訂e撒Tiedo雨   
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ぎig．王，ThePatagoniaSou血mlIc戎eld（HieIoPatag∂nicoSl】r：HPS）事  
Co叩iledたom壬napSOぎDi柁CCi血d¢Vialidad，Ministedod80bras靴bl近as，C王Iiie（19紀），and  
HieloPatag6nieoSur（Ll．1BOUTRY．1956）．   
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duri皿gJamla叩5toll，1984，in仏eso11thernreglOnSOrHPS・Th¢preSentpaperaims鮎鈍け  
tosum甜i既bstoryorexplor融ionsandscienti鮎（mainlyglaciolo由cal）托能鋸℃王IeSmadein  
11T｝S（SeしIiotlユl．仙＼、jld】〉●hlぎi＼亡丁山e“－（一ト、川●kゝいIlし7imiLti＝ndgl几山Iutriuti（一minHPS、  
andonthephenome鼠OnOrghcial盟00由（Sections3and4）jェItぬeI〉ainere由on，弧d血rdly  
todescribet王IereSdtsorreconn裏ssance鮎1dtrip＄まnl雲椙4andgive＄0Ⅱ蛤COmmen鴇OnCW－  
r蝕tglacioiogicalproblemsin注PS（Section5）．  

ヱ．Hi＄ぬ抒戚exが¢一弘蝕n珊dseiモ細胞ere馳鮮血重職HアS   

－1’ll亡IirslnいIl－Ilこ山＼し、ビヽllいhLIinnitllll亡＝）SこLreこ＝＼こlヽdoIlじilliさ5Tbさ■tlle11－－ilert－l、ぐ！1ite、s  
SpanishGovernorG，H．deMendoza，WhosenttwovesselsinchargeofCaptains（Cpt．）J．F．  
LadrilleroandC．deqeda，tOeXPlorethewestementrancetotheStraitsofMagell弧．They  
madeseparぬ¢r¢COmaissanc¢SOral訂geparもOrt壬Ie（魚amel＄and巧Ordsort壬遁We鈍ばn＄i血  
OrHpS．ぎorthenex電twoandaぬ汀cent籠rie＄nO汲aYigatorexp払redtheareatotI蛤＄ame  
e幻8nt．Th¢長持tfbreignre¢Onnai∬anCe鉦om馳e¢aざtemSi血or即Stookp払cein17Sヱ，  
Ⅴ血蝕Spaniぬqt．A．deVied‡naeXplored血eoriginort血合】那0（River）S昆ntaCrじち心針  
ぐ0Veringthelakew壬裏盆be町＄hisnane，andseeing紬ご吐e釦＄ttimetheFitzRoyM鍋S汀to  
thevest．hl＄31Lt．J・Ⅹirker組Ciledtbeendof岩野e巧0頭aspartofaぬyむ0許ap最c8Ⅹ－  
p8ditionaⅣ鮮Oupkdby蝕itisbCpt．p．鮎喝．   
Duringt】おmidlウt壬1Ce雨u将bord訂壷plエモ宅Sinp離喝Onia詠rOSebe紬e孤C壬IileandAr－  

Pentitl；L「I・いnL）H7トlい伸lニtlt爪点r、ur、でさlヽ、、－ereIl一こI山iTl！herL：！！iont（、Ih亡刷Ilhいrtltcヰ1s†  
Parallel．ArgentineandChileanexplorersvisited宮PSfrombothsides，themo＄taCtiveÅr－  
gentinepartybeingledbyF．P．Moreno，1eaderoftheComisi6nArgentinadeLimites（CAL），  
Vhoma血manytrip＄andd醸minedtosomee裏孤tthetoponymyortbearea．Onb洩alぎof  
ChilちWOrkwa＄improYedandco叩1ぬdもy馳eGerma双書eo詳ap鮎rH．Ste馳nwhomade  
nineexplor如ionstoⅦ号SternPatagoniabe摘e¢n189ヱ弧d1902，S汰ofthemappoi‡血dt〉yt王1e  
C鮎IeanGovement．HealsoぞⅩploredtbe乱Ort壬1ernarea鉦om蝕ertoMontttoJorgeMontt  
GlacierorHpS．Important＄CientはcknowledgeⅥ7aSObtainedもyR．．Hautbal，aGermangeoト  
いぎi、t、、Ilい川rk山川、r〔■∧1■．1lヽl▼川ÅI（lト小り“－こ1ヽltlelirヾt叫－lい「亡Ⅰ・t（－ll川e＝－iいじ川－S山Id  
make感acio払gical融通diesi王l血e貯組OfLakeÅr膵ntino．T壬1¢borderproblemcame紬an  
Crld≠●illl！1lt：t．こuItlLl：＼ThitriLいIltl叩L：ntlt：nlこLrhhrこ山川1l一〉●Hiゝヽ1こL、山里・ELl、＼・こITII＼－1＝Il190コ，  
Wll毒血むtげIllinet11Ile引l！ilでl－i山ざⅢliこInn－い‖liel・．lIlドIrti川hLr、il＝hi汀eこ川！、IIPSIIlしtlいrd亡T  
Waide血edbythesummitsofMt．FitzRoyillthenorth，Mt．Mural16ninthecenterandMt．  
Stokesintheso11th．Today＞tWOtentativeborderlinescut，inslightlydi蝕rentway，＄eVeral  
eastemo血i¢t癖aciersofHpSandapartort王lモice鮎1dtoconneet也eaboYemO籠nt8ins；  
lll（－S【P：lrlい「ttlゞiげlミeldliヾヽi－1（、Ililヾ．   
T壬1emd（〉ft鮎con急転tg折合risetoaperiodorscienモ遁cac蜘ityinHPS，jnch揖喝柁ぢOn一  

乳扇ssanceoftもeglacialperip壬Ie曙．Two払cts＄timdatedt王1i＄i雨e持戒：eVide汲洗OrYO‡cani¢  
activity，and抽e＄earCh丘汀apO＄ざiも1ewatercbannelbetweenLakeArgenti盈0孔ndPeel巧ord．  
あe極℃eni8タ5andl＄97，0．NbRD≡NS尉6LD（1907），1eaderofaSⅥ℃di血expeぷti8n，腎piored  
tIleeおtSi血compkti王唱hydro餅ap鮎c如ow王edgeorth¢甜ea．H告がannedthe鮎sticeぐrOSS重昭  
如mDickso乱Glaci訂tOpeel巧0鴎blユtぬi混dnetothed漉m王tiesinvolved．Froml弗7to  
l別N．S、、山iヽllざ山いざi、tl－、qll＼＼l．し（1州りtiiトごいじ汀Jtlleハi、【川しヾOrilnこ山iヽでヽいlぐilnl）川1  
theice丘eldtot鮎w搭tOfpeel巧Ord．photograpb．icworkwasalsodone血ringtu＄eX｝  
野心tion．   
Scien櫨cclimbingexpeditionsbeganin1914whenGermanna紬ralistF．R£‡CH即（1917）  

0瑠弧izedanexpeditiontoMor¢nOGlacier．It硝tぬむsttimea盈yOne錯CCeeded紘一e批独唱   
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theicedivide．This1914reconnaissancemadepossiblethestrong1916GermanScientific  
SocietyofBuenosAiresexpedition：A．K6LLIKERetal．（1917）madethe点rstreconnaissance  
Ofgねci併StOtb．ewestofLak¢Vie血a，r8a血i‡噂aCOIw出dlt王1eynamedPaso血losCn裏ro  
Glaciares．Theyobモ扇nedveryi王Ite托Sti三唱meteOrOlogic扇城dglaciologiαか托飢曲息丁壬1母野riod  
be紬eenlタニ狙and1940wasdlaraCterizedもytl蛤eXpedition各Ofthegreat¢Ⅹplore指アーRei－  
ChertaIldFaぬerdeAgostini．DeAGOST猶Ⅰ（1945），an‡talianSale＄ian，mades郡eralexpedi－  
tionsⅥptOlタ44，抒omもotもsidesofHpS．UsⅥa11yaccompaI扇edもymountain卯id8S，鮎climもー  
ed、こ汀iいu、IICILkく、tこIkhlぎ…tnT11etcs亡Ih）「l－tMtO呈一叩hso川一L＝ur”Ll－1一亡geOlいきiゝLt三．Feruglil）  
0∝aSionぬIyaccompa由宇く＝1im，doi喝S餌d始sin料紙iぬ夢Olo野．h1933Reiく血¢戒1edaSoぢi－  
edadArgentinadeE＄tudiosGeogr盃点cosexpeditionto＄earChfbrthevoIcanodiseowredby  
P．Quensel．馳reachedthebaseofthevoIcano（aswe11astheicedivide）thou癖1hedidnot  
n乱meitorlocateitonamap．ReichertanddeAgostinivirtuallyclosedthecircleofBreateX・  
Plorerstothisreg10I10fPatagomia．Theirworkcompletedageneralknowledgeofgeographic  
氏融UeSOrHPS．In1944and1945，attbereqⅦeStOr地合ChileanGovernm蝕t，也eVnited  
StatesÅirF併Cemad¢aCOmpIeteaerialsⅦⅣeyOfHPS．  
In1947誉．GianoliniandJ．Mercera栂mptedto 
1916．T触yr¢肛hedapぬ1tnear也ePasodelosC11atrOGlaciares．Thisexpedito漁Sti乱Ia鹿d  
t】1eSCie鵬i魚cin短℃StOrMercerinthe訂ea．Hemadeimportants餌血∋SOnglacial騨0王0野On  
rlPSintllいi＼ti亡ヽユl山ゝL：＼で】ltiL：S．S亡＼・亡ralrlltL：nlllt、IudこIIhtlbL：mlllilde（1uriTlぎtllispL；riodLo  
elimbヽtt．t：it／Ro）．．tlutiI≠ilSnOtlLTltillL）5コLIlilLaヾtTOnき「TヾnL：lllenmrビこtCllt：dlhesummi【・  
T鮎ぎrenchglaciologist工んLlibo山野aCCOmpaniedtheexpeditionaIldmadeimporta鵬SCieか  
tificobservationswhichwerepublishedinamonograph（LLIBOIJTRY，1956），OneOfthebest  
writingstothatdateonPatagonianglacioIogy．   
Atthesametime，tranSVerSeCrOSSingsofHPSwerebei喝attemPted．In195之anArgentine  

＄Cienti鮎・Cli血涙喝既pe血tionw最cbinclⅡdedE．恥ertaandM，Bedonecompletedt血合色相t  
traⅦrS8tOjoぬ也e知OSidesof鑑PS（賞ⅧÅ，195年）．Theypenet掲ted魚oml血keVie血na  
acrosspasoM乱托Oni，OmtO也eaccmbtio濃紺eaOfPioXIGlacier，reaChi‡噂tbeic合一録ee  
soili皿也ewestempartort最s由acieT，be紬r8ret血喝，ina11120km．Tbs拡ped豆ion職S  
or訂eatimporta虹eandledtothecreatio汲OrtbeIn如h蛇ONacional（A瑠entinわdelHielo  
（lontinc）1tillPこ山ぎL＼Ili川．Sinし亡tll川．111ehl、IiultO叩OnゝいrCLlゝ亡、で「こLle叩亡dhitlJl←tL）HPSil11d  
p籠blisぬdtwoも00ksoIlg蝕eねlかCiolo由calf転出u柁S渾ERTONE，19細；1那2）・In1953tもe  
Instit雨OGeogr誠coMi】itardeC血ilep豆blisb¢dl：250，00Omaps（Ca血馳elimねaりcoYeriI噂  
HPN，HPSandTierradelFuego．Thesemapsarebasedontrimetrogonaerialphotographs  
takenbytheUSAFin1944／45，andarestillthebestmapsavailableonHPS．In1956H・W．  
TilmanledanexpeditiontoPeelFjord，SailingftomEnglandinhisboatMischie£Together  
扇tbCbileanJ．q涙雨efOSbecomp！etedtb8蝕＄ttranSVerSeモraverseofHpS，録om Calvo  
巧ofdtol′ak¢Å瑠entino，a60km和弘ndtrip（T乱雑Åが，i卵勺倉Tbe如e五撤essavMySdeむ  
ti五cclimbingexpeditioIIS，匹1虹ipal吋魚omAr酢ntina，もutothers丘omItalyandJ8pa乱  
In1960，J．Mercer丘omtIleIn或itⅥteOfPolarS紬dies，OkioSt離eUniv．，U．S．A．，1edascienti・  
£c銭peditiontotheeastemsideorHPS，Ont払e5仇hparaはel．Thiswas也e蝕stぬas8ri¢SOr  
expedi血n、t一さヽ1亡rしerl0日I〕S．“lliぐhし爪で「しt】Ⅰ一＝n）loutlt：tどheicr、nO、、inぎtいhいLh＼idビil   
Speciぬm¢雨io王Im或も8madeorE．SbptonⅥも0，ね1タ58きも喝anaSerie≦OrClimもi喝－SCi蝕－  
ti鮎ex匹ditionstoHPS．In1960，融thJ．Ewer短loc水edtbeelllSiveYOIc狐Ore批鮎dby  
Reichertin1933，1atercalledVokanLautaro．In196l，Shipton，Garcia，EwerandMaran－  
guniCcompl¢tedthefirstsuceessfu1longit11dinaltraverse，鉦omJorgeMonttGlaciersouth・  
WardtoUpsdaGlacier，260km（SⅢPTON，1963）．Thisfbat，amOngOtherexpedition＄tOthe   
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area，makesShiptononeofthegreatexplorersof且PS・Alsoin1961the五rstwinterex匹di－  
tiontookplacei壬ItheFitzRoyarea．Sineethistimenanytraver＄eS，Cli血bsand＄Cie鵬i鮎  
そⅩpeditionsbaw＄uCCeededたombothC鮎1eanandAr辞ntin8Sides．   
Oneofthe氏wscienti£creport＄COYeri喝tぬeacc℃Ⅱ山王atio乱㍍母乳isもぎC．蜘c  

（19弼whomadeseveralexpeditionsintothe訂eaintheearIy＄ixties．Scienti£cexpeditions  
h乱Vebeenreducedmainlytooもservationofo11tletglaciersontbeeastem＄idちandsometoa  
lesserextentinthewest．MorenoGlacierhasbeenst11diedextensivelyasitcalvesintol」ake  
Argentino．Ofnotearethedammingandsubsequent且00dingdemonstratedinthelatesix－  
ties（e．g．LLIBOUTRY，1953；LISS，1970）．AnotheriIltereStingphenomenonistheveryactive  
advancesa11dretreat＄WhichPioXI（orBr屯ggen）Glacierhasshownsince1925（LLIBOUTRY，  
1956；MERCER，1964；IwATA，1983），aSdescribedinthefbllowingSection．   
Fromthelate1960’stotheearly1970’s，SeVeralJapanesepartiescarriedoutgeological，  
botanicalandglaciologicalresearchesinPatagonia．SAKAGAM‡etal．（197q）accomplishedan  
OYerSnOⅥrtraVer＄eたomPioX‡GiaciertoVpsalaGl批ieTin1969，a以loもtainedsomepぽi－  
ぎⅠこ山こLlilndmetNrL－logicILtilln一川】；ttjonillHPS．［ヽ一｝しt（19ド3hnこl山；tTlrelil一一言nilr）’heatbill－  
ancemeasurementonHPS－10GJacierin1969．Reconnaissaneestudiesweremadeofmeteo－  
rologyandがacioIogyinJorgeMonttGlacierinl粥ト198之（ENOMOTOandAちE，1タ83）・  

3．C址m独銭eamdglacialY乳ri払鰯朋1ShHpS   

Glacialgeologyhasbeenthemosthigh1ydevelopedfieldofresearchinPatagonia，Partly  
becauseinvestigatorsneed onlytoreachtheareaoftheglacierterminus，nOttheaccu－  
rmhtionarea．ThefirstintensivestudywasmadebyCALDENIUS（1932）between1925and  
lタ28．In班elatモ1930’s，S血i，鉦omas壬Iandpollen弧alyses，i雨erpretedtb£StTatigraphy・  
Å籠er，int短mid1950’＄，e幻孤ded触swork，偶i喝radiocarも0乱d離i漁g．h払e193約Fem威io  
、tudi”lglこlしi亡rdqlO、itslinlhe…urゝ亡Ol、gJn皿11gcoIog：Lnl、、いrL・Jl－1UJt）l＼iヾl－OlさこinJゝ1iト  
Ierin職Stigatedtkglacialgeolo野OrAme室hinoVa辻野0‡l払eea＄tem＄ideorHPS．   
Todate，nOt乱Ch血tailedkno融ed夢hasもeenobtainedonquaternary威aciationintIle  
Patago11ianregion．CALDENIUS（1932）proposedseveralstagesofglaciation．MERCモR（1967）  
de＄CribedtheglaciationofChileandArgentinabetweenLat．46OSandtheStraitofMagel－  
lan．MINATOandNISHIMURA（1982）haveanopinionthatnearlyallofPatagoniawa＄OnCe  
COVeredbyacontinentalicesheetandtheearlieststageofglaciationbelongstotheLate  
Pliocene－EarlyPleistocene，WhichmaybenearlyequivalenttoNebraskanGlaciationin  
U．S．A．   
MerceTCadedo血extensiv合一adiocarbonda血goforganicmatterobtaiIled如〉mmO－  

raぬes，andalsotreeィhganalyse＄．MerαTandHeⅦ＄Seralsomadedetemin叙ionsof感aci扇  
C奴onolo野ねtお1akeregioi10fCbile（Lat．40」1030’）．Fromtぬ＄ed融aandthoseofso℃紘一  
er乳p裏agonia，M汲C汲（1976）co温血ctedglobalcomparisonsof汰81astglaciationbetveen  
thenorthernhemisphereandsouthernSouthAmerica（SSA：SO11thofLat．40OS），reaChing  
tbe払uowi皿gCOn血sionsastoth¢reglOnSSSA：  
1）Interhemisphericcomparisonsofeventsbefbreabo11t25，00014Cyearsago（B．P．）cannot  
bemade，aSinsu臨cientdataareavaihbleinSSA．Chronologyafter25，000B．P．isinmany  
re＄PeCtSSimilartothatinNorthAmericaandEurope，butimportantdi騰rencesareevident  
dllringdegbciation．   
Z）Noeq11ivalentofthewidespreadNorthAmericanadvanceabout14，500B．P．hasyet  

beenidenti汽ed．   
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3）The触alfu111ateglacialadvancewasprobablyabo11t13，000B・P・atthetimeasthe  
PortHuronadvanぐeineasteTnNorthAmerica．   
弔A鈷甜13，000迅．Pっaw紺mingtrendもeg弧，COn蝕i‡噂glaci8指tOpre＄e血m揖嘗i鮎by  

ll，000鼠p．   
5）Tbe托isnoevidenceoぎglacieradv弧CeSequi￥扇eぬtothe王知rope弧Yo籠ngerD巧揖  

Stade（11，000－10，000B．P．）ortheNorthAmericanCochrane－Cockburnadvance（8，200嶋  
＄，㈱3P．）．   
6）Tlle払1io融喝t汝eeNeoglaciation＄tOOkplace：（わ4，500叫，200鼠p・（】a巧e＄tadYanC¢S），  

（b）2，500鼠P．（Sma11eradvan¢eS），（C）血ri喝reC舘tCenturies・Be紬eentheseNeoglaci扇ad－  
VanCeS，glaci¢rSreCededtowi也intおirpre鋸n電W鮮nS・   
Asfbrtherecentclimaticchangeinthe20thcentury，NAKAJIMAandSATO（1970）didtree－  

rl喝弧aけSeSn¢arHPS－10G王acier，弧dsIlO耶dt血etenden¢ie＄Oft血elowertemperat11reill  
theperiodsaroはnd1925and1945，andtbeぬigh¢rtemperat－1re紆0Ⅶndi920，1940and1955・   
Glacial魚w抽出ionsh孔Ⅴモbee且reCO画zedin＄Omegl批ie指inPat喝Onia¢．g．LLⅡ肌Y，  
1956；M汲CER，19朗）．ちycomparingaIJand＄atim喝etakeni‡lFebrじary1976wi仇t壬1eCarta  
緻eli血ar‡恥blis短din1945，IwA（1983）examinedtbe餌ct11離ionsortheた0王1tぬposi－  
tionsorglaciersinⅡPS，血icharesummarizedas飽1lo椚：   
Dwi喝t鮎1a＄tt短eedec濾es，PioXIGlacieradvanc8daも0籠t10km；ma王Iyglacierson  

tぬePaci丘csideor告PS＄Ⅶ洩asOr出血0，Bern甜do，T∈mpanoandHa‡nmicGlaciersareaト  
mostineq11ilibrium．Whereas，GreveGlacierr8tre如edne訂王y5kmandO’Higgi－1SGlacier  
retreatedaboutlOkm．   
AmaliaGlacieronthewestemsideofHPShasshownaretreatasreportedinSection5．  

Ho㈹Ⅶr，t鮎た0王1talpositionofa．c扇vinggl批iertendstov㍍y一合m訂kab】y，byI10tinstanu  
taneousbⅦtin血ectrespons¢Ofclimaticcb．a工場ちaSdisc11SSedもyN揖u＄e（ReportlO）．   
Withre叩eCttOthe卸ierinv蝕tOry，丑竃mNE（19甜）h舶1istedsomech訂aCteristicsof  

356g払ciersont壬ほea或ern＄ideorHPSbe摘℃en47030’Sa‡ld5lOS．Howeveちthei‡lVe雨Oryln  
扇lofpatagonia血asnotyetbeen¢Ompleted．  

孔Gl批i如倣○（戚主ntheP血¢ーモ癖¢m  

In即erySummer血cel粥2，til¢PaineRiveTbasぬow取乱Suddeninαea＄ehdiscbar騨，  
W揖d11asted如abo雨20day＄．It重1aSOCCじ汀edonceor抽iceaye肝：Janwyl粥2，Decem00  
ber1982，March1983，December1983andDeeember1984．TtleWこIteTWaSfbundtobeT－e－  
leasedftomDicksonGlacier．ThepeakrunOffwasabout350m3／Sandthetotalvolumeof  
W融er洋1e舶edinoneoⅦtb11r＄tVaSeStimatedasab皿t250×108m8（pE煎AandE＄COさÅR，1983）．  
Thesec雨aぬ0‡血ico雨丑0VSCa籠Sed丑00dsinlb8PainereglOnandmnchdama騨Ⅴ舶払魚ict嶋  
ed onfacilitiesin Paine Park．   
ThePaineRiverorigin如esたomLakeDicksonattheteminⅦSOfDic恕onGlaciervhiぬ  
1iesinthesoutheasternpartofHPS．DicksonGlacierisanoutletglacierfromHPS瓜owin＄  
east閑∬d紙dealYinghtothelake．TぬPaぬeRiv苧r魚ows魚omLakeDickson，tkoⅦghLak¢  
painちtOLakesNordens垣61d，Pぬ虚andToro（se¢Fig．2）．Duetotbeincr8aSedo雨免ow，  
hkePehoishowedanincreaseinwaterlevelofl．9m．A丑uviometricstationimmediately  
独伊iverたom‡．主産eNor血鮎垣61dぬseY扇u離edtheo籠嘘ow，a鮎reliminatingtheregほIating  
e鮎ctofLakePaine，LakeI）icksonandruno飽丘omothersollrCeS．Accordingtopreviou＄  
dataandbi離Orictestimony，theanomdousollt漁owin19＄2wast壬1e丘rsttiⅡ1ethatthispbeno欄  
menorLhasbeenrecorded．   
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Fig．2．ThePainercgioninthesoutheasternpilrtOf．HPS．  
RedrawnrromParqueNaeionalTorresdelPaine（CONAF，1980）．   
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P頭AandEscoBAR（1983），fromtheDirecci6nGeneraldeAguas，Chile，analyz¢dthehy－  
むologic扇andmeteorologicalぬta，anda‡sodid鮎IdTeSearC鮎s．丁数en也野prOpOS¢da短pか  
tぬsistぬt鴎e詳8離0鵬丑owisc飢ISedもy沈ed短chargeoねs叩モーglacial払ke如m¢dovertお  
COn血合nceofasやCOnda叩tO堺eOrDi夜sonG払cierwithato喝ⅥeOr触＄GlaGier，W出血i＄  
王ocatedtot壬Ieea＄毛OrDicksonG‡acieranddrain＄tOlノakesFr呈asandArgentino．Fieはtrips  
andp‡10tO許ap壬ISShowedthatt壬1ere㈹reWatermaSSeSandiceblocks‡le㍍洩．ebo籠nd鋸YOf  
two感批ierton卯eS．Here，partOr汰erⅦnOぼ紬もakeFriasvasもlocked，仏0Ⅶめ也¢p托¢i＄¢  
mecbanismlS野t11nknow乱pOSSiも1eexp払n離呈0IISinc王Ⅵdehndslide，gl批i扇s缶deandglaciぬ  
advanα．PeぬandEscobarもe王ievetぬモモbis＄籠perghcial払k¢きpOSSiも1yt喝¢也erwithsぬ  
g一肌iこtl“－こLtLLrmこl、、e＄．Jrll；ll亡L！throllghゝllトきtこt止L111i了l－1JIsL川Ll亡TtheeiL、IernmnrginorDi止－  
SOnGlacierdowntoLakeDickson．ThehydrograpllWaSStudiedaccordin＄tONye’seq11か  
tion（1976），andasimplified＄Olutionbymeansofiterativecomputationswaspropo＄ed．Ithas  
もeen血mon或ra短dintbereportt壬1atthismodelcanrepro血ceq扇teaccⅦr蛮elytkei呼血か  
ぎ「こIPll（、I、Illel】こIiIleRi、・er（－utIlい≠●．   

SLJCl－iLe：Ltil、Ir叩tli＝一I11∩く1＼、こLゝこIho、じh心t）eCrLT叩OrtL：、＝ll、・；LriLltliさl；L止LlrLtぎi11nくOrlllC  
WOdd，andi＄knoⅥFnaS減捏銑ぬ呼（tぬtemorigi】1ateSf吏omIceland）．T鮎pbenoInenOn  
resdts魚omt鮎s㍑ddenandrapiddraini喝Orag払cier－dammed払ke，Orfiomsuddenre王ea＄e  
Ofw裏er＄tOredねcaYities融t最n乱雲ねcierorina蝕も－g壬acia11ake（㌢釦托R鮒N，1981）．   
Ⅵ℃苅0V既ami‡leOt血erpos曲Iec肌駅射肋‖玩1訂geO11t温owintbeI〉ain£River．  

1）Clim孜ticcぬa喝eS（orab乱Or私感wea血erconditions）  
‡n∝eaSeSino雨£owぬveROtもeenoも＄er柁di乱neighborin富むain喝eS野tem＄．T嵐eG澤y  

鮎Ⅶr，払ー既ample，drainswater董10man乱reaiれCl籠ding血eiぐe鮎1dimmediateiyto仏eⅥ喝＄tOr  
DicksonGlacier，yetthereisnocorrespondinBOut且owincrease，makingitllnlikelythatth¢  
phenomenon柁鎚1tsたomぐまimaticcba関野．  
コ）Ge（1tIlernl；11tlぐ山   

丁鮎reisno¢扇由nceoでanincreaseorme址w離er血etoinc躇aSeOf騨0也emぬ鮎鴫＄血  
as，払rexample，抒omvoIc独icactivity，也0喝hvokanoese裏stinthearea¢．g．VoIc姦nA騨1i－  
leralies60kmtotbenor仏west）．  
3）SⅥdde且惑乱cialadvanぢeOYerL乱立e‡）ickson   
Al也0喝basuddenglaeialadv＆nCeOVerLak¢Dicksonwo混dre馳1tini‡1CreaSedo血盟ow，  

也e鮎1dreconnai＄S弧CeSぬ0耶nOin壷ationorswhevent．Additional娩ぬereisno餅i鱒  
del－しClく）i■l｛li亡ミ此tll山山一‖・掌、ll皿1b亡州ill－一山Ilぎtlle爪1り1い“什川11t．止el）i亡Lゝ川l．  
句Disch訂geOre喝hcial乱nd血b一頭aci孔Iwater   
Thisisthemostprobabkcause，inadditiontodrainingof蝕Perglacialwaterasstatedby  

Pe再ミlこLntIFILtl－t－ilr．Furlhi：rmOn：．＼＼・山Ltr111こL）・hこLVし・nハ＼でLL†＝t川］1l・rLl川11Ih亡こLtllこIliollaTeiL  
hlll血いI、「州It†－…eCu－1、し直ti珊ミ1Teこ川t、l）iぐk、川1Ulことしミげ・l－－－－－itlぺ11－11－¶亡－・・－－1し山Inleit主－1ぎ両、  
餓0VO00Ⅶr＄eⅦnOnt鮎i8e鮎蝿tben血8me摘teris匹0ぬblysto柁d融t最nand70rもe据a払  
theice盲eld．   
Todaモenodetaiiedreco皿扇＄SanCeOVerth¢upperp鉦托OrDicksonGIacierha＄もeenmadち  

SOth叩「山、亡L：こLuゝCCil－1nいt）elh＝l→eeTllLi－1ビd・’rllere一■川Iaillヽil－10LIlぐrPTOblL：m、ilヽlい、、h）■the  
p壬1enOm¢nOnもasstartedtooぢ00∫in1982．  

5．R珊痴猶独ee紺YモySi独抽腔S00ぬ飢p鮮t戚HPSi独19糾   

Reconnaissance飢lⅣeySWereCarriedo11tfromJanuary5thtollth，1984，inthesouth－  
ea或ern弧dtぬso籠t加ester乱partSOfHPS，温ame短1）tbepaま群regionand2）thepeel弧d   
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（－こIl川上i川一tlslでぎ主（、Il．－l－llぐIi洞汀叩いl爪！ll山e hざ＼ilru、亡．止C…l叩こlTLi山by、桓ui・nユIiゝlK．  
MatsuioftheAsahiShimbun．   

5．1∴l■lll・l，ainピー叩it川   
Th¢托g紬nassi騨edfbrpafq恨Nacio取払lTo汀eSdel‡，乱i眠（N離io且alP鋸kTo騰rSOrぬi根）  

ぬsala柑enuぬberor威鋸iallakes孔ndfも11yglaciatedrock紬げ椚0㌢w血icIltbeug鮎銀皿（）Ⅶ乱－  
1こIiIlis（■u．I－ilill亡UT；lllし1u、コ（15（）lmil・S・l・．ユS、山“llinドj苫IlrヾユIlⅥりtI－√lで呈i州．h）11rOu11亡lぎIil－  
d郡d施政恕騨たomHpS：T画裏i，駅喝0，Gr呼andDick＄OnG払ci母指．加払野扇＄ito指COm¢，  
¢S騨¢i最短i瓜Summr，tOt払ep甜k払rsights既i王鳩，t柁太地鳩併Ciimも主喝．Ro糾お紬rⅦ鮎ci¢S紺¢  
e紙ablisb，ed汁om餌ertoNat扇e＄tOI．ak8SGrey，Pebo鼻孔ndAml．T鮎rearealsolodgim騨  
il－1J叫触血再he］tcrhuIヽ）．1L［ldこLnこtLIMilli、Irilti（一I10fliee、rこL71gCr、ssliltions；Ln（litnlCtC（一rOlいきi－  
Cぬ或離io乱ぢ0雨ro王kdもy（二ONÅぎくCo呼OradぬNa∈ioRaiFore或扇，C最1毎．   
ぎrom偽ea血感丑iぬ離iono銀淫雨洩e間或Sideorも癒¢Toro，OneCanapprぬく泡モjおter－  

mi肌SOrG托yGh¢蔽imabo甘【摘Odayson紬ot．Werodeho謂ebackal皿g也¢eaSt＄ideo∫  
1・こLke（；re）・こI11tlr山しll亡l＝Ilヾt亡rt－IlこいIdbこIllLo川1亡t亡川1ill岨いrGl－じ〉・（損じier．ざl】itleJbさ■rこl－1皇エビ1・  
J．AlaⅣぬ．0柁yGla¢i8r（51¢00’S，73¢ぼ1りison80rt鮎Ia瑠80Ⅶtlet料紙i8m，W出血鮎ws  
SO雨鮎舶抽ardtocalv聡iI血LakeGTey．Alar野ice一丘e¢rOCkisexposedinthecentrdpartor  
川e富Ⅰ乱心rt亡rtlli1111ゝSePimいillぎItleぎlこIei晋illtt－t≠－oiぐ‖lo＼＼ヽ．TltぐTビこIr亡nl；ltlさ－しl・亡VaSSeSこIIlll  
辞m岱0王Ithegi肛ier＄Wぬぐene訂tぬeモ章rm呈m＄．‡モ＄∈モmSd底魚itto柁aCb払eg‡批重erd毒撒沈1y  
t、r（11111llL：lern－irll】く・≠－し‥：Lrri、でdlItthcnliJLI［叩iLrtいhhitiLhiこItioJliLrL，il山、thL：きIilL・i亡r．；lh州（5  
km魚・Omtbe紐TmiImS，bytr摘r血gtbel¢魚－kandbank．庚山嵐oughmero鵬CreⅦSSモ＄ru瓜i‡l  
t短甜挽，itsholま1dbepo＄Sibleto餌droⅦteSfbr澤Sea代数workanda鮎tp払ceadeq11ate紬r  
融鶴i喝℃p孤Ob＄耶aモio温al鈍aモio汲0乳宅地威批主軋Ålsoitm野bepossiもkも0勾軍王℃奴払洩e  
ilぐeunl山i両0－1こIr亡ユいnlll－SIIlrい哩Il（；re〉・（itこ山er．   
恥主唱血tr払Ⅶ1edtheAvじtar血sRiⅥ汀餌mt鮎so温血＄i蝕orもakeGr¢y，andreac王lぬ漁e  

払Ⅴ訂St柁am＄id80fa払k¢C扇1edpi喝0．Å＄m扇1butもe甜t血1calvi喝癖aci豊ー血Gha曙eS緻om  
lけS101llet⊥lke．1－l－e（；l；lしie！－（5t（ⅣS．了ユニげ＼＼＝＝l（）いm川l山eiltlじrOn†山m叫川lてON′＼l、  
OrOntb．atorLuおOtJTRY（1956），も雨isc乱11edpi喝OGla¢ierbyt主18local凱避ec皿Seもotb．tll¢  
IerLaTldriぎhlt－ullLs・〕「lhL！liLkeh；lVCVLHl）、tL：eF一ゝl叩e、．il、ビ川lくilllL一いゝSiNL：lolヾこIehthcぎ．；l－  
ぐiel■いnn－いt・丸くl－1ユ1！hl拙い、illt、亡ne亡亡ゝくilt●ylいniilL亡ゞllI・、e）－ヽjllり1り、：・哩Iil止Ililr鳥．t）llじ10雨  
nllこLl］si／ビ、IhL：tこIk＝11：l）一t一己叫一11t・叩riこLterOr盲lさ・dTOlいぎ毒しt：Ih・eヽヾこtrJl．   
Fromぬ¢r緑er＄ide（〉rÅvutarda＄nearI．akePingo，tb．emiddlep乱rt（）f仙eab払tionar挽Or  

TyndauGlacぬwasse㈹ataVe叩Cio＄edista瀧Ce．Thegl免じieri＄OneOrtbe払樗eSt測点ets抒om  
XpS；it鮎w＄＄0扇おa＄t職rd，駄ぬoddもeeasiertor¢批払モ臨画ier緻¢mtぬAⅥ1tad鵡  
Iti、でl・lll；m汁い＝ltile－l‾）●nt】こl‖lミi、廿．   

5．ヱ．■rhePe亡l洩ndC8ht‖ドjt－rd、r岬i（Im   
T短onlyme弧StOapprO批hglaぬso弘漁¢㈹StermS主d豊OrHpS主sabo離・Wemぬ¢a  

roⅦndtripwit王1aCbart即edもoa‡緻omp眠TtONatalesパ汝ot噂htbeStraitSmi宅配Oandpeel  
巧Ord，tOCalvo巧oTd．Ittookab皿t24hourstotravel魚omp．N奴akstoÅmaliaGlacier  
（51）、55、s、73ヰげ≠′I；lltllee；lS一打n川t！ol、Ⅰ｝山り川＼l、Theさ1こLし妄eTi＼；lt→ぐ1こinいと11teiさ；山高汀“ll…しh  
恥、＼－く≠－ビゝl“こIrllrrいnl‖）Sこl†山し・托卜亡くi－11いtlけi二幸いTd‥ヽ！－iぐe」、rcご丁いしい止l！ltlいふ高汀＝tlelごヾn・  
tr扇partin地軸鴫nムtisぬ紐d鉦om伽磨ねcierterm紬柑＄．恥ei如ndisnotlocated皿伽  
L缶boⅦtry’smapw出血wascompil8dontbebasisort】1¢trimetrogonin1947．Bycomp乱nng  
洩epre醍nt敵ontdpo＄itionort】鹿g重批i¢rVi洩tぬtぬownonモⅠ蛤map，itv鵡紬取乱dもぬ電  
AnaiiaGl妊恕柁な℃離edぬp離3たm血ば主将モぬま恕モ37浮紺S．翫曲＄モrV¢dY餌ぎたeぬand  
Cle訂盛肛ialぬiaeonぬeroく恵感王s8f也eisla涙l．   
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Althollghmanycreva＄＄eSandseracsexistontheglaciersurfaceneartheterminus，We  
eいuldT皿・Ilthe！！1こICi亡Tヽ圭＝tlCislilTldwhll亡aSe．1tse川1ヾPLlゝゝiblc†oinsliL］liLmCtt：OTOlogical  
statioIl¢i也erontheきねcieroronth¢isl鋸適．HoweⅦr，itm野もetood漉00lttoapproac血塊¢  
a∝u乱l離ionareain注pS董モomt最s感aぬー．   
Ne裏，WetraVdedもyも0融tot鮎vicinityoぎAsiaGlacierandto也einietofCぬvo巧0ぬ．  
Sincethepackicewasveryco11C¢ntratedinthe勺ord，WeCOddnotapproachany＄1aciers・  
ThepackiceⅥ唱怠mOStlycomposedorglaci¢r－iceblockssma鮎rtbanlmin血me短L  

T壬IeⅣqdredors℃itめIeconぬtio王l＄Ora威acier紬r鮎ねreTeSe訂C鮎songladolo野弧8  
nl亡t亡PT（山一ざySh（－111dbe：   

a）AnoⅦtletglacieT丘omHpS；nOtaCirq℃eOrah狐gingglacieronanisola短dmo皿t血・   
b）Easyapproachandconvenienttran＄POrtationtotheglacier・   
c）駄i＄短nceorpla∝SapprOpri扇e払rcampi喝ands8tti喝ⅦpOb紀Ⅳ奴io熟成如ions皿弧d  

訂Oundtb食料ier．   
萌SⅥぬぐeCOnd鉦ioI10rt血合daci8r野prOpriatetore鋸訂ぬ甜rⅦ声．   
TilkhlgLLCeOul－11－ftl一…卜小・川一nJilio）lいtlem（一、1sILilat－lしg7ileier川Iil）・l－亡Gre）・GlacieroTL  
theeasternsideofHPSandAmaliaG）acieronthewesternside．Inaddition，DidksonGla－  
cier，Pre＄entinganinterestingproblemoftheperiodico－1tburst，Satisfiesalmostth8above  
conditions．  

ふ．Co皿ぐIudingr川18rks   

AlargenumberofchallenglngprOblemshavenotbeentackledinPatagonianglaciersand  
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ice丘elds．   
3）Annua］amountofablation，thatisthetotalamountofmeltingoficeandtheamountof  

C扇vi喝into勺ord＄and王akes．   
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SpbereResモm．  
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