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patagonianglaciersasillSeCtぬbitats  
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Abstはet．Giac壬erst∫uCtureSaSモbebabぬtぬr感既i野ins鑑tS払uれddⅣhgbio王0感cal托Sea癒on  
t加治由acier＄inlbe王｝at喝OniaNor仏emI00鮎】札SanRa払elGlacier匝estemsid¢），SolerGlaci¢r  
andic¢鮎1dneばMt．Largo（eastemsi血）aredescribed．0】1¢StmCtur¢is仇evariousmdt－Water  
SyStemSOfthesegiaciers，Whichisnecessaryfbrthedistributionofthestone且y．Anotherisastruc－  
tureofthesurfaceice，Whichseemstoberelatedtothedistributionofthesnow鮎a．Bothspeciesare  
diirerentffomthBHimalayanoJkSintheirhabitatsintheglaei¢randintheirlifbstyles．Thiss◎mtO  
r8薫∝ttheglacioiogi毘1cbaracteristicsoft壬好patagOnian由Ciers．Esp∝ially，tbe王好評mdt－W癒訂  
networksinsidetheglacierw緑chcharacterizetheglacier＄inthisregionwerefoundtobethemain  
habitatoftb£StOn戎yyoungs．T最sisanewins∝tbabitatpre扇ou＄iyunsusp∝td．  

1．h什0血cdon  

DⅥringrecentres飽r洩ontheHimal叩an如ciers，preVjo憬1yⅦ1SnSpeCtedinsectsⅥ血icも】  
Spendt鮎ireユtirel脆cyclesi現地e＄nOWandiceoデt壬Ie裏aci¢指kaⅦも㌍n揖scovered弧dbi（〉l－  
Ogicalstudiesoftheglaciershavebeenstarted．BasedontheseresearehestheglacierstruG・  
t㍑reSaSaninsectilabitatvereprelinin拡ilyreported（ⅩoHSⅢMA，l粥4a；1984b）．Hoveveち  
0じrkno南東詳Ofgはcierstr払C血resimportant如mtぬもiologicalvievpointissti‡lⅦ抒pOOr  
andalmostn（血i喝iskn（IWnabo11tthatof也eアat喝Onian如ciers．   
T最stime，Ⅵ℃didaglac書かもiologicalrese訂ぬont汝ee威aciersi‡lthepatagolぬ触おm  

Icefieldandn）undtwotypesofglacierinsects：＄tOne且y（Plecoptera，Fami1yGripopterygidae，  
ぎig・l）andsnoⅥ7鮎a（Collembola，ゐ¢紬椚α甲．，Fig．2）．T王1eyaredi蝕rent丘omHimalayan  
ぐいuTltしLrTlこulHI）小IL：rこL／）i（l／，Lt・、‘いMりil11lleir＝ト申l亡S．‾1lli、rLllltlrliLinlゝt小tlrit：n）－dL：、亡rit－e  
払e盛aderstruct町eSaSt鮎hめitat払rtbesepat喝Oniang払ckrinseetsandtheirdistrib血ion  
paモモem＄W鮎chseemtor宅盟ectsomedi鮎renc¢Sing払cioiogical血aracteristicsamong也．ese  
ghciers・AnalysisorotIlereCOlogicalandglaci伊有iologicald如泡isnoⅥFprOCeedi‡lgtOe叩iain  

Fig．1，Adul【ofthestoneRy（P）eeoptera，GripopteTygidae）．   
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椚g．2．Snow且飽（Collembola，ゐ〝紬椚αSp．）．  

1heLli山ributionlluttenh洋一h亡Seill、eetゝ．Tlltherulure．COmPamtivestudiesoftheseillS亡CtS  
WjTTぎi、でuSS（）meghcilIlogie：LIJ）●in叩Orli111tillfbrmali、）ll．  

2．0Ⅶ鰻imeol血eresear洩  

ThestudywasdoneatthreeglaciersinthePatagoniaNorthemIce鮎1d：SanRafhelGlacier  
（westernside），SolerGlacierandtheicefieldnearMt．Largo（eastemside），丘omlateNovem・  
ber，1983toearlyJanuary，1984．Ateachglacier，SPeClmenSOfglacierinsectsanddustparti－  
ClesintheglaciericWereCOueCtedatvariouspartsoftheglacier，andobservationofthe  
glacierstmcturesaslnSeCthabitatswerecarriedout．  

3．Gl魚eier如sモ曲論tk細雨y鮮¢乱   

丁鮎＄bne丑yげ1ecoptera，Oripopterygida8）isakindorstreaminsect．‡tvas払nndt（〉  
Spenditsyoungsね騨intもemelt珊at¢rSyStemSOrtheseglac通路andt壬1ea血壬tsⅥFere払Ⅵnd  
towalkonthesurfaceoftheglacierice．ThesnowAea（Collembola，lsotomasp．）wasfbund  
toliveontheglaciersur払ceandinsmallcavitiesintheicenearthesurface．Botharecold－  
tolerantinsectsactiveinthecoldenvironmentaslowasthef陀eZlngPOint．  

4．Disなi心血ionamdhabit如○－tbestone蝕yspeeies   

Tbest（〉ne丑yvas鎚Ⅶndi‡ltIleabhti（〉nareaVit王lVe追一develop¢dme払watersystem＄On也e  
glaciers籠ぬce．Sucbareasar¢locat感intbenpperpa頭成th¢ablatiく）nareaOfSanRaねel  
（il乱心I－（b（IO－11桐】11i■lilItilしItle）．付いnllllしl亡T111ill11、lいIll亡uPPerI・Jざiい11いrtll＝bhli川lこ汀山  
OrSolerGl肛ier（35㍍00m），andi温tおice五eld（10∝ト1200m）ne盈rMt．LargoくFigs．3and勾  
Allthesearea＄arerelatively鮎t，bare－ice点eIdswithre騨1larlyarrangederevasses（Fig．5）L  
Therearemallymelt－WaterStreamS，Water－fi1ledpits（moulin？，Fig．6）andwater－fi11edcre・  
VaSSeSOnthese surfaces．Thesestreamsteminateby且owingintomoulins，CreVaSSeSOr  
tunnel－1ikewaterchannelsbeneaththeice．AlmostallstonAyyoungswereR）undiIlthese  
melt・WaterS，eSPeCiallyintheopenlngSOfs11Chtunnel－1ikechannelsandinthewater－fi11edpit＄  
OrCreVaSSeS．VeryfbwyoungSWerefbundillthesurfacestreams．Manyadultsweredbserved  
tocreepuptotheglaciersuぬGe鉦omtheseplaces．Theseobservatjonsshowthatthemain  
ぬもitatsof也eyoⅦ噂Sare地emelトWaterSyStemSもelleath也eic¢．Consider血書t血ele喝血or   
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F短．3．DistributionpatternOftheglacierinscctsinSanRafaelGlacier．  
P：Collectionsiteofthestone鎖y．  
C：Collectionsiteorth¢SnOⅥr負号a．  
x：Noinse仁一s＼VereC（11lected．  
？： Uncertain．  
DotpaItem：A代aWithheavilybrokenice．  
Slantedlinepattern：Infbrredaccum山ati｛）narea．  

始yoⅥngSt各節eStim如ed餌mtbel詭histo曙¢rSimi壬ar野eCies（more仏antwoyear⇒and  
tもestability（）r馳esesma11wat訂Sintも£mOVまng威acierice，t鮎existenceofiaTgenelモーWater  
networksinsidetheglacierconnectinBthesestructuresseemstobeaeritjcalconditionfbr  
theirsurvivalanddispersion．Inthelowerpartoftheab］ationareaofSanRafaelGlacier  
（0－600m），theglaciericeisheavi1ybrokenintonumerousblocksbyfastglaciermovement  
andnostablestrじCt11reSWit壬Imelt－WaterWere払und．Insomestagnantpartsorthe威ac如  
na瑠1n，atW最血t壬ほglaciermoYenentisrel戒iYelyslowbecaⅥSeOflarge免・icぬnもetweentbe  
icealld＄idewalls，Snallscalemelttwatersy鈍em＄COuldbe払Ⅶnd．Hovever，nOinsectswere  
fbundevenintheseplaces（Fig．3）．Thisisprobablybecausetherearenowater－netWOrks  
beneaththeicedevelopedenoughfbrthesurvivalanddispersionoftheyoungs．Intheaccu－  
mulationareaoftheicefieldnearMt．Largo（鮎gherthan1200minaltitude），thesur払cewas  
COV訂edwi血nevsnowandneitbermelt－W離ersystemsnorinsectsⅥrere払und．  
Co叩訂ed南仏Hinalayan由cierin＄eCtS（かぬ椚Spp・）vbichliveontbe如CiersⅦ血c¢  
andintheicenearthesurface，theyoungofthisspecleSu＄eSthedeeperpartoftheglacierice．  
Thisisanewtypeoftheinsecthabitatpreviouslyunsuspected．Themelt－WaterSyStemSinside  
theglacierice，Whichisthemainhabitatofthestone且yyoun卵，Characterizewarmglaciers  
SuChasthePatagonianglaciers（SuGUDENandJoHN，1976），Thestlldiesonthisinsectwill   
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Fig．4．DistributionpatternoftheglacierinsectsintheglaciersattheeastempartofthePatagonia  
NorthernIcefield．  

nearMt．Largo．Thestoneflisandsnow  altitude）orthe   粥g．5．Tb¢ablationa柁a（1100m  
且easwerefoundinthisarca．  

glVeuSSOmeinterestingin払rmationontheseinvisiblewatersystemsbeneaththeice，Which  
areprobablyrelatedtodaciological1yimportantphenomenasuchassurges．  

5．DistribⅦ偵on独仏db乱bit乳t¢rtbesnow8ea  

ThesrLOWfleawasfbundintheupperpartoftheablationarea（600－1100minaltitude）of  
SanRa払elGlaciefaIldi孔theaもIationarea（10胱ト1200m）ortbeice丘eldnearMt．La柑p  
（Fi野．3and4）．Tbes籠ぬceiceor也eseareasvas∞mpOS¢doflargeicegrains（ト5cm払  
ぷaneter）andhoⅥSedmany＄nO常温easintheirsma11caYities．‡n払eaccはmd裏ionareaor仏e  
ic合点eldヱIe訂Mt．Largo，也esuぬcevascoYeredvithnevsnowandtheinsectswer¢nOt  
紬Ⅶ1d．OnSolerGlaci¢randtbest喝nantpartSOrthelowerab】如ion訂eaOrSanRa鮎l   
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Fig．6．Awater一斑1edpit（moulin？）ontheup匹rPartOftheablationareainSanRafaelGlacier  
（700minaltitude）．Manyyoungsandadultsofthestoneflywercco11ectedhere．   

Glacier（OJOOm），inspiteofthesimilarstructureofthesurfaceice，WeCOuklnot血dthis  
insect（Fig．4）．This餌g騨＄t＄tb叙法モーe8托Ot鮎ー皿knownliniting免にtOrS払rt短irdi＄磁－  
b扇ioユ，知rex鋸nplちmモモeoro壬0由払1conditま0王l＄Or紬od．Sinceitisnotproもめl章地雨Soi訂  
Glacierdi飴ー＄SOnuChintbemeteoTOlogicdcollditionf吏omt鮎批おbyホkrGl00ieTi王IW損亡b  
tbeinsectswe代ゎⅥnd，Ot鮎r払ctoTSm闇tbeconsideTed瓜0吼F8reXamplちWe往r¢analyぬ噂  
andcomp紺ユ‡噂the血統p訂ticleconte出anditsvohme主nt施与nr董おeice．D籠或pa頭ides  
PrOVi山thef＼一L）droTlhisillSCLtt．Toe叩hliTtりIiゝdi＜Trjhuti（lnTlilTteTn．itislleCeSSこ＝TtOヽllul）P  
ぬ1i食餌或0叩int王1e感肛i¢ー．   
Becauselivingmicro－plantshavenotyetbeen払undinthedustparticlesonwhichthesnow  
Aeasfbed，theecosystemonthePatagonianglaciersseemstobeadi飴renttypen・Omthatofa  
HimalayanglacierreportedbyKoHSHIMA（1984a，1984b）whichseemstobebasedonabl  
訂eenalga¢（朗¢珊最知椚Sp．）andbacteria餅OWhgonthe眉ねci訂ice．Tbisr¢Snltisal紺  
地ol樗htto和裁eぐtSOm¢戯漁灯孤αin尋acidogicalorm8紐Or（〉iogic扇conditionsも虎Weenpatか  
goniaandt】おHimal野a．  

‘．Conclusion  

B）－thiゝrCヽrLlrChいnthL；しhこLrこt己t亡ri～tiビ川fざ】こlしiL）rins八・l、いnlhcPこtlこiきOnjこInglこIe言t5rヽ．Pri！、i－  
0はSlぎーⅥ取払oⅥ1払＄e¢tb払bitatsin也eglaciersandanint¢津或i喝distributi（〉npattemW椚  
revealed．Thedi蝕rencesintheinsectfaunaanddistributionpattemamongtheseglaciers  
StrOnglysuggegtthattheglacierscanbeeate＄0rized丘omabiologicalviewpoint．Theseinq  
SeCtSandtheirhabitat＄SeemtOreAecttheglaciologicalcharacteristicsofthePatagoni  
glaciers・InthBfuture，We＞Willbeabletoobtainsomeglaciologicallyimportantinfbrlnati  
fromthestudiesofthedistributionandthehabitatsoflheseinsects．  

Refirem亡eS   

KoHSH以A，S．（Ⅰ粥ぬ）：Anovdcoは紬王訂antins∝モ知じnd払aHim扇a野山由Cier．NatⅦ℃，31や，225肌  
ヱ27．   
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RestLmen・GlaciaresPatag6nicoscomohabitatdeinsectos  

Seencontr6dosespeciesdeinsectosd11rantelainvestigaci6nbio16gicaentresglaciareSdel  
HieloPatag6micoNorte：GlaciarSanRafael（vertienteoeste），GlaciarSoleryelCampode  
Hielo cercano alCerro Largo（vertiente este），Unadelas especies pertenecealorden  
Plecoptera（Fig．1）ylaotraaCollenibola（Fig．2）（KoHSIMA，nOPublicado）．Ambosson  
insectostolerantesal丘iohastaelpuntOdecongelamiento（KoHSHIMA，nOPublicado）．   
LaespeciedePlecopteraseencontr6enzonasquepresentabanSistemasbiendesarrOlla－  

dos de agua de derretimiento sobre elhielo．Estas areas se distribuyen enlaporci6n  
SuPeriordelazonadeablaci6n（600－1100mdealtura）enelGlaciarSanRafaely，desdela  
regi611S11Periorhastaelt6rminodelazonadeablaci6n（350－700m）enelGlaciarSoleryen  
elCampodeHielo（1000－1200m）cercanoalCerroLargo（Figs．3，4）．Todas estas areas  
COnSistianenzonasdehielorelativamenteplanascongrietasdispuestasregularmente（Fig．5）．  
Enlasuperficiehabiannumerososcaucesdefbsi6n，grietasy hoyos rellenos de agua  
（moulins）（Fig．6）．Algunosdeestoscaucesterminabanenhoyos，enlasgrietasoencanales  
de agua tipo t血elbqiola superficie de hielo．Practicamente todoslosJuVeniles de  
Plecopterafueron encontrados enlas entradas de estos canales tipo t血ely enlos  
hoyosygietascubiertosdeagua，alavezqueseobserv6anumerososadultosemergiendode  
estoslugares．Estosuglerelaexistenciadeampliasredesdeaguadentrodelglaciar，COneC－  
tando estas estruCturaS．Enlaparteinfbrior delazona de ablaci6n en elGlaciar San  
Rafael，elhieloestabamuy鮎ccipradoennumerososbloquesdebidoalrapidomovimiento  
delglaciary，nOSeenCOntr6niinsectosniunsistemaestabledeaguaderretidaenlasuper－  
ficie（Fig．3）．Estosresultadossugierenquelossistemasestablesdeaguadederretimientoen  
elhieloglacialsonnecesariosparaladistibuci6nylasobrevivenciadelosinsectos．   
LaespeciedeCollembolafueencontradaenlapartesuperiordelazonadeablaci6n（600－  
800mdecota）enelGlaciarSanRafael（Fig．3）y，enlazonadeablaci6nbqioloslOOO－1200  
menelcamPOdehielocercanoaCerroLargo（Figs．4，5）．Elhielosuperficialdeestaarea  
COnSistiaengranosgrandes（ト5cmdediametro）yalbergabaen＄uSPequeaaSCaVidadesa  
numerososindividuosdeCollembola．ApeSardeqlleenelGlaciarSolerelhielosuperficial  
PreSentaunaeStruCtllraSimi1ar，nOSePudoencontraresteinsecto．Existelaposibilidadde  
que entreestosglaciares haya alguna difbrenciaenlacondici6nalimentariadelhielode  
Sllper丘cie．   
Enelfuturoesperamosobtenerinfbrmaci6nglacio16gicaimportantedelest11diodeladis－  

tribuci6ndeestosinsectos．   


