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Abs鵬Ct  

Dustpartic］esinthedirtlayeroftheieecoreortheaccumulationareaandthesurfacedustofthe  
ablationareaorYalaGlacierwereanalyzed．Bo山eon（ainednoton1yairborneorganicandinorganic  
materialsbtlt裏soi緑i喝micro－plants＄u洩asa耶離icblⅥか辞℃enalg誠andl）紺蛤ria．Tぬeplants  
weremostabundantinthemeltwaterdrainageoftheablationareaandformedasimpl¢eCOSyStemOn  
the｝glaciericewhichconsistsofthesepIantsandanewlyfbundins¢Ctfbedingonthem．Theexistence  
Oftheseaquaticmicro－plantsinthedir（layerortheaceumulationareashowsthatdustconlentsof  
dirt）ayersaTeforn1edonthesurfhceoftheaeeumulationareaduTinBtheablationperiod，Whenlhere  
isenoughmeltwaterfbra）galgrowthonthesuThee．So，dirtlayersintheieeeorerepresentthepast  
ablationsurfhcesstableenoughforalgalgrowth，ThisstudyshowsfortheLirsttimethephotosynthetic  
formationof－dirtlayerdustonaglaeierwhiehhasbeenbelievedtoconsistonlyofairbornematerials．  

1．馳な血銭08  

hm叩痴蛤ier＄，itbasもeenfepOrted払atvis払王e血tl呼野S GOぬining血stpar血王es  
existi‡1tbeg払cials触ぬ．SeYemlgla¢iol喝i¢als紬dies＄peC敬1at¢dontheir併i由n（Gr㈹，1タ右0；  
Orheim，1975）．However，thecontentofthedustparticlesinthedirtlayerhasneverbeenana－  
tyzedfromabiologicalviewpoint，andhasllnanimouslybeenbehevedtobeairborneaccunu－  
1離ions，ち叫仏istime，bystimuhtionoftheぷsぢOYe巧Ofani】1SeCt血道堅根離射鵬ぬ蛾  
Cyぢ王e（〉nYalaGladerandfもedonsⅦr払ce血sto王l也eda¢ieri00（鼠ohsbima，Ⅶ叩籠blisbe¢，  
abiol∈喀i払Iana短Sisof血stぢOntentSWaS払rried¢はt．  

ヱ．椚eldde＄erip伽n   

Therese郷地w及SdolleOnYalaGlacier（5，100鵬5，600minaltit11de）htもel通nがangre由011  
0rNepal董iomSe担emもer14toOGtOber24，1982（触mthe弘也of也enonsoo孜SeaSOntO  
t血合be由nningof南扇er）．Itisave豆cleanmoⅦnta血雲ねcierwit王10混debrisc研er以通ぬs  
SeVeralterrassedplateausdividedbyicecliffsandcrevasses（Fig．1）．Theresearchwa＄mainly  
doneontIlreeplat組uSnamedPl（tbelowestone，5，130mina】t加de），P2（5，200m）andP3  
（5，㈱血）．Tぬeeq扇Iibd籠mli汲eisaも0℃t5，300mi盈alt如de，玩紬ee乱P2andp3．  

3．Materhls肌dmetbod  

Observationsofthesllrfhcestructureoftheablationareaandsamplingofsurfacedust  
Wen：eこtrri亡do11tO71P］こLnJPl（．10］te皿ddu～t、こIml－lハ、、・er叩丁亡ドer、edjl13”、、for111辻Ii一川r7OL’い  
alcohoIsollltion．   
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Fig．1．OutlineorlralaGlacier  

：   

ⅠじeC川●ハニIml－1i叩“●こl、山Ⅲe山l）3l－ymⅨ11肌iしil！tlr潮岬、、I】iuh！・点じll亡tltい1Ilぐbo＝川1111I－  
ttlじきJiLL、ierこIt－Ou＝M＝一1i∫lLILlltll（：r．1k川こIkこlしtこLL＝ト1、I．75dirt）こI）er、＼＼・en：idごnl浦ulinlhe  
iじeC川■eゝ誹IPl亡ゝ‥＼－－しl・llu、tC州t川l、いl、571町ヾ丁・＝－11！いl、Ille、e＼；111甲山＼＼・et・ヾilⅢllY仙l．－11】e  
llこ1rl川t、IIIL：iL；eL；LntL・Lmlこ高Ii叩dir11こl〉Cr、、、en：IllL：］I八＝llLLteこ17＝－いlドIh）・lL：T）L：hilぎゝこi了IdT）rC－  
ヽer＼山Iilll－し巾じIhさ●】州√l－1）l11しゝnliヽ亡d≠・illl…111ヾ心r111山血tいt＼lI・111さ－∴付rnl山i】l、tlll山川しSuli－  
！】1川tい、川1ハし、tlj「†1il〉一打ゝこl叩－ie、こ1■ld111ハIlrIllぐ＝iuゝlゝi川11山、＼、し・rい111こ巾・7山一－）Illicl・…肌叩ie  
observation．  

4．Res血Its   

4．1．Surl8亡eStTu仁山reo【tbeab18ポon乳re且   

∧＝llehビぎillllillg11＝Il亡Ⅵしl車●l－し・ri…l怖叩し＝＝llerハ＼・こl、こい‖い＼＼・川＼el・（川ユ、いnlillJ叩Il1l  
Ontぬ8glacierjceorplandp2・‡tdecreasedindeptbwitbtbeadv肌C重ng＄母乳SOn乱ndpart】y  
disappear¢donplatt壬Ieendorthes蝕dyperid（Oct．24）．Intbestlldyperiod，t鮎rewa＄  
mlユCbme‡twater餌wonplandp之血ringthedaytime．Itc代ated‡nany蝕nnel故emelt  
、VこLti、rtlrこLil一；Lぎi・、rL＝川i－tP；L］t一一一PlttLLh州11dこLr）・Ot、Iht：glこ一CiLLriL：ごこ曲＝hい＝…、・cい、・L＝r（liき12）・  
Ånd乱tt】1elowplacesonp2，th¢reWereSma11pondson仏e函cieri¢e騨t触血gwate一汁om  
m餓ymeltwaterd㍑jnages．   
T壬l¢mOStぢぬm8teri統iG蝕餌reof也eablations㍑ぬ¢e（＄根知eor仏eg‡誠ier始e）ort壬Iis  

t一画血川－こi、こl、－－－こ川l－iI吊「－1抽l－－じり一童ぎ．ユ）．トこ山1l－ilIlこIllゝt－Illeざl・；川ulilr11u止皿tl化t－（）＝いr】l．   
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Fig．2．Under－SnOWme］t・WaterdrainageoJIP2．  

Fig・ 
． 

ThisstruCtureSeemedtobefbrmedwhenblackishdustBranulessankintotheglaciericeby  
meltingtheicebyabsorptionofsolarradiationbydust・Thi＄StruCttlredevelopedverywell   
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ドiR．」．＼＼ビ‖lie＼・Jいi、ぐIlT、iIくtr11しhlr亡S；lt山ピトいIl（－111（－ーりIemヾtト＼l、こIlビrI－川1しlいnドニ■＝氷・Iヾ、、、げel11aIl〉・  
dustgram］1esandinsect）arVaeatthebottom．  

加‖血食もottom（〉fb咽emelt閑terdr血agesandpond＄．馳sl血placestbe＄epitsev班餌alIy  
b∝孔meaSlargeaslOぢmぬdiameterand30Gmindeがぬ，a丑dぬdma野血stgrandesatthe  
もotton（F羞g・弔・Thiss関野StSthatthereisreiationbet粥e盈deY¢‡opmentor触struぬre  
盈nd也eamoⅦ雨Ofmeltv離ero王1tbeglacierlGe．  
4．ヱS加C血胱諷deon毎n鹿0一也e劉Ⅳ払cedⅦ＄tOntbe鑓随感○払鑓ーや汲   

Ålmosta11血＄t¢01】ectedたomthebottomof也epittook弧ail野an籠払ア払rms，0．2－3．0  
111111hdiこ川1此l・げiざ．小．11〉・IllkTい、亡叩i＝）l－1eT＼山山n、il＼、・alゝ一日≠llltl山Ijle＼己ざ「こ川uI亡、＼、亡兄  
m温deoforganicandjnorganiGmaterialsgatheredby魚1amentousblue－greenalgae（  
d払椚Sp．）a乱dbacteria（Figs．5，6）．   
Aslivi喝al鮮柁，朗¢r椚助椚ヱspp．（qanophyceae）and助♂′β用ね椚Sp．（C以oropbyceae）  

≠－ereiしl川ti血It．Ⅰ・lowハヾr、I，I10r］TlittilIm2叩P．≠erJhlTIllOr＝bundi川Llhiln．1J（1．uTLl（・lLit（Ilt叩．  
1heトt：こl］gJいヾLtJli：Sいこl卜Iln山IltLhilLthe7（ドいこIIeいhL－1ゝOluti（一Ilil＝＼－11it：hJu、lぎr：111ulc、、ヾelで  
preseⅣedもecame許ee王1．Tbi＄COloredsol血i011WaSSbo靴dtocontaill由一Olophyllabya・b－  
SO叩tionspe8trumanalysis．   
OrざこIniL：miLtい・iills．TIOllen．nl】aJIpar11いt、lllill11ilTlduni111ilIlil、uバこ川11Lleこ山hL｝LliL：、いt－  

Fig．5．Fi）amentousblue－greenalgae（Phormidiumsp．）industgranulesfromP2．   
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Fig．＆Bact¢riacolonies  dust訂anulesorP2（mows）．  

aqua血phytoplankton：助〃J∬dぬspりブ昭恕d由Sp．，動物餌肋疲‖p．，肋Ⅴ血ね叩．，勘w励α  
Sp．（BaciltariophyじL：ilC）alld7ナu（・h（JIomoNJS Sp．l．Euglenophyceae）wcreidc］11jliLtd・lllCSe  
p血ytoplanktons乱rethou由ttoliveぬthemeltwatersystemin払eablation訂組．   
Asinor騨nl¢m融erials，rOCkぬrm喝mぬeralss血aspyroxenちbombl孤d£¢毎．wer¢  

identj鮎d・ThcsciTLOrgこmicmateria）sasl、・eJlaspol）enandsma11plantljss11eSarビthoughltO  
beairbome．   
4．3Inse亡tt恥onthegl8der  
InscctlarvacrしedjnきOnthcsurfbccdustofthcabhtionareawcredisco、・CredこIt111ebot－  

tomornlClいl・atCrdrilinagcsandpondsonPlandP2．The）・arCthehrvこIeOl、ancwsp亡じies  
OrC鮎ron¢mid（かぬ椚びβSp．）witbre血cedwi喝S，t王1宅急指tinsectⅥ血i血wa＄Sも0VntOSp¢nd  
itsentirelifbcycleonaglacier（Kohshima，unPublished）．Adultofthisinsectcannot魚y  
andonlywa†konthesurfaceoftheglacierandinthesmallcavitiesofthesnowandice．  
Malesspend血eiralllivesundertbesnowcover．HoweⅦr，ad山t托malesmakeas11nOriented  
mlgrationbywalkingonthesnowsurfacetowardtheupperpartoftheglacier，prObably  
tokeeptheirdistributionareaunchangedinspiteofthedownstream且owoftheireg＄Sand  
larvaeinth¢m¢lt－Waterdrainages（Kohshima，unPublished）．  
4．4Str耶血ー¢測dc槻temtOI仙edj此1ayer血sti皿tbi¢eeOre   
StruOtureandcontentofthedustinthedirtlayerswasnotsodi飴rent丘omthatofthe  

Fig・7・DullpilrlieZesinudirtla）・erOftheiぐeCOre．Thearrowshows6TaLnCntOUSb］uぐ・greellalgac  
（邦8珊揖払椚Sp．）．   
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S籠r払cedllStOrtbeab如ion㍍組・Italsotak8S鮮anularた汀mS，狐dconsまstsoro一群miぢand  
ill（‖・ざこIlliい11こ山一－iこ山ぎ山ht■edby†il辻m亡nl机ISalぎ三IC（〃∽川J／（砧＝叩．）ilnllhこlぐteriこl．H…＼ビヽ亡T．  
tも．esizesof詳andeswer¢Sm扇Ie一号bntboseoft壬IeSⅦrぬcedllStpa托i¢lesinぬeab払tiona潤，  
－rIlゞ）●rullぎ山行川11U．！¶1－11t（－い・5－－－mindiこ1nlete－－げiぎ・7）・   
ThefbllowlngOrganicmat¢ぬIswhi血areⅦ叩Similarto血0＄ぞOfaも1ationar飽，pOlkn，  
Smallpartsofplantandanimaltissues and dead bodies ofaqllaticphytoplanktonwere  
ideユti最ed：肋わざ如sp．，調ぉ頭ぬsp・弧d朗醐血融和・（Bacil払riopbyceae）and押αぬわ・  
仙…．、叩・し亡Ilぎーe】l叩ll）－1；eael・   
These血＄tgra肌1eswere払℃温dなomaまmo鈍alldirtl呼そr＄an扇鰐edexcept也e重owestthree  

l叩el・い＼・lli正代川IlこIi】lJdrl）CLllcht・jssheユredrrl）nl【hebユSヾrl）じkhさ－りl亡ざhckriじe．   

5．Distussio皿  

5．10rigimolthぐdirIlay打duヽlillthei⊂e亡町ビ  
l＿i、・i－1きn（1uatiL：．L］さaeこLTlddeil（lhod心l－｛こIq”iltiじTlh）－1tlr、1こITILtLlヱIinlhc、IlrftlしeLhjStOllPl  
andP2dear桓show＄tぬt甜Cbd揖th蝕¢icecorewas払medattぉもottomor血emelt－  
Waterdrainagesandpondsontheglacierice．And，the＄imi1arcontentofthedirtlayerdust  
Stmn如sⅦ裏声StStbattbe血stisaiso払medintheneltwaterlayer，Ⅴ鮎chmayb¢Onthe  
a規ationsl打払ぐeOr血ea∝umuhtわnareadⅦringsⅦmer．   
T鮎triti11王n¢Ontentana王ysisort壬1eiceGOre＄Ⅶ捉eStStbattbed如i野ert粗血tobe紬m督d  

t“・いIinl亡uur）・）・t：ur（V（こIli川；lbeet：lLIりS封juゝtil、Lllllhビ＼＼一己、tしr－1い、－nll－rlllekht▲一一1huGIileiur  
（肋mbはr喝ion，Nepal）atanalt如deof6，160mwhe柁抽OStHはa，Wint¢rSnOWlayerand  
mon＄00n＄nOWlay¢r，ar監d印OS如dann心裏Iy（Miller，M．MりLev孤tbal，J・S・andLibもy，取  
r．Iqf，5I．So、tIl亡Llirtl；t）・er11f、tllihぎlユCj亡rhho111dトe11一川1山一“－1－LimじSi－1iI、um一一一：TLtヽⅠ●血Ihly  
離tもeもeghnlngandt壬Ieモndort王1emOnSOOnS組SOnWhenen耶由mdtwaterfbra王騨e  
伊OWぬe裏stsontもesねも1葛ab払tわns籠ぬぐeOrtb¢aCCⅦm籠1a如濃紺ea・  

5．ヱAn恍01喝ieぬsystemon仙¢細孔ei併   
TheseaIgaeandbac短ぬin血stgmnⅦ1es払rmasimplee¢Olo感caI野StemOn仏e幽ぢier  

WhichhasbeenunkJlOWntOSCience．   
Onlht：：LeCu111ulこLtiun；Lr山、OrぎこIn；ぐ：111JinoTgilllicこIi1110r11叩；lrtie］cs；LreiiCL：11I11ulこ血1loTl  

七島emeltingsnr魚8eandno11rishphotosyntbetic乱qⅥ盈ticai辞eandも混teぬ伊0Vingonthe  
ablationstlぬce，WhidhbecomecomponentsofthedirtlayerdtlStafterward鎗These血st  
particIesaccnmdatedintbedirも1ayersareca汀iedbytもe痴a8iermove王n班ttOⅥ′ardthelover  
TlilTIo「tht：ぎ！血：rこIlldじ…lCClttriltedontt－eSllTlllCeOrtlle；1blこItJOnこIreこ▲こぃ、urlミ1CごこLhTこiti＝l  
procee血And∬lelt－W融¢ー鮎walsotranspo戒S血＄tpa戒icles如m払eaGじumdationareato  
也eaもhtio基且で弧取tぬs叩ア¢鵡SSeS，tbes籠ぬ辞0ぎtheめ王ation肛eaSbo籠Idbeenricbedwi払  
Organicandinor炉nic肌trient．Ⅴ丑der血isconditi（）n，t独伊OW仏ofmiGrOや1ant＄C皿Idb¢  
largeenoughtos11Staintheinsectliftinthjs′area．  

A血晰ぬ噸眠鵬   

ThcuulhoTiヾぎrこLterultoPrl－t、．M．ALiyLlmaOrStlinl；Ltleuli、●erSily、、hoLintll）iLl川IiIiell  
也eal辞eSpe血nmsandgavemeⅦSe知1sⅦg辞Stions，弧dDr．Y．Is鮎daorKyoto仇緑ers和  
Whokindlybelpedmetotakemkroscopi叩もoto伊野hsoralg胱鱒dbacteri8▼Iamalso詳細e・  
ml10Dr．1＼K仙Iこl血l）r．ヽt．lいJnnOl’KざOtOtニIli、・亡rSiミ）・≠・llUIl功一亡d】11elい皿⊥1さヱ亡一山ilb－   
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SOrptionspectr臥Iwouldlik¢tOtbankmembersoftberesearcbteam（Glaciolo由CdExpedi－  
1io．10F！＼epal．†lleTl（－ringPr（tieじtH2）1brtheirhelpil）ld≠－armじn亡OuriLg川1川l、C叩CL＝iil‖〉・Dr．  
0．W■atan濾eofN喝OyaUniversityandPro£T．Hidakao一足yotoVniversity魚汀柁adi喝tbe  
nlilnuSeriptilndotltri11g、’iIZuこtblcilJ＼・icc、   
T鮎swo止wasaidedbyaG耶mt壷・ÅidfbrS¢ienti鮎Researcb血ef：K．HiguGhiorNagoya  

Uねiversity丘・OmtheJ孔PanMimi＄tryOfEducation，ScienceandCulture・  
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