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Ahstmct．SaJIRafhet GlacierflowsintoLagoonSanRafhel（area：about130km3，depth：50L90m）  
andthislagooniseonneetedtoElefanteSFiordthroughRiverTempanos．   
TheverticaldistributionsofwatertempeTatureandsalinityandthewatertransparency，andthe  
airtemperatLLre，WinddirectionandspeedwereobservedonNovember＝5－26，1983．Continuot）SOb－  
SerVationsofthesurhcewatertemperatureandthesalinitywerealsonlade，atthe鮎dpointnearthe  
northerncoastoftheLagoononNoⅥ≡mber23M29．Thewaterwasalsosampledtoestimatethecon・  
Centrationofchemicalsubstancesinthesamelargoonandfjold．   
Theprocessofmixingofglacier－meltwaterandseawaterisanalyzed．Theverticalstabilityofthe  
airlayel一戯0wingfromtheglacieroverthecoldlagoonisdiscussedrelatingtotheappewanceofmi鵬  
ragesoヽ・erthislagoon．  

1．hl地銀○濃  

Gl此iul（－如こIIslll（li亡Slll11、thedⅢl亡nいl川巾′Ⅲl111亡ice－SしI一山…blllこ山いいnlll亡nこiぎhbnri】1ざ  
iLrビiL・TtlCL：1i＝utearいurlLlユぎh正rilfrtelslhビぎrllWlh11ndtllいllrillLiTlgい川1ePlituier、iLrl（loll  
t血eot】通ごぬnd，也eglacieri血ellCeStheatmosphereandw裏毛rneart鮎ghci¢T．SanRa払el  
GlacierisatemperateBlacierduetothewarmclimateinthisarea，SOitsuppliesmuchiceand  
meltwatertothetermina11agoon．Ontheotherhand，thetidalamplitudeoftheseaneighー  
boringthisl喝OOnislargeandmuchsaltissuppliedtothisl喝OOnbytidalmixing．Thelarge  
amountof戯oatingiceduetoealvingoftheglacieralsoinAuencesthelagoon．Thetem－  
perat11reOft血合air丑owing蝕）mtbeglacierisanotheTimportant払ctor．   
Asseeninアi詳汀el，GlacierSanRa払eほ0耶抒omea或tow¢Sちand丑0VSi乱tOL喝00nSan  
Ra払el．The訂eaOrtbisl喝00nisめo11t130km望andtもeⅦ奴erdeptbis5MOm．T壬dsl喝00n  
isco皿eCtedtoEieね如es巧ord（WidtbabotltlOkm）thro温めRiverTempanos（wi血habo雨  
500mandlenがhaもolltl（）km）．  
：＼tlht：ゝ：Lmetinl亡こLi（一ur＝1皿OrOIoざ心1こLntll一）Ll■・いIog心1ot一ゝヾl・、iLli州、．11証＝ltlLt7OOPlこ川L－  

to丑VereCOllec短dもぎAkiraZamaandco11aborators．丁数毎collectionぬsも既nanaly託dもy  
AkiraZamaandX・aZnmaSaHirakawaandtheres扇tsarereportedinReport＄16alld17．   

ヱ．ⅣkthodorobserY＆偵ons乱ndres血書s  

T血evertic扇dis雨b雨主0王l＄Ofwatertemperat駅and＄扇inityandt壬1eWat併tmnSpar印C洪   
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Fig．l．PositjonsofstationsLトL8intllelagoonandstationsCl－C7iJlf50rd、andthedatesorobscr－  
vations．Ⅴ訂ticaldistributionsofwatertemperatu托（SOlidlines）andsalimities（brokenlines），andair  
temperatures（Ta），tranSParenCiesofwater（Tr），windspeedsanddirectionsandcloudamountSare  
alsoshownfbrea（：hstation．Onebarbshowingwindspeedcorrespondstolm／s．SyThbol●shows  
rainand◎sbowscloudalnOuntOr80％ormore．  

andtheairtemperature，Winddirectionandspeedwereobservedat8pointsinLagoonSan  
Rafaeland7pointsalongElefantesFjordonNovember25－26，1983．Alsothe＄ur蝕cewater  
temperatureandsalinitywereobservedatafixedpoint（pointLlinFig．1）nearthenorthem  
COaStOftheiagoo‡10nNoYe壬nb8r23－29．Sanpl払gof払ewater（about2munder払ewater  
SW払諾）atthesame‡〉Oi扇SWaSalsodone払rc王城micalan密sis．   
W戚ertempera血re，Sa血itya孔dtransparencywerelowerin仏elagoon（3．8－6．80C，14．3－  

18．80／。。，2．5－3．Om）thanin the fjord（9．6－1l．90C，20．6－29．80／。。，2．5⊥9．Om），d11etOthe  
infhenceofcoolinganddil11tionbymeltwaterandsupplyofsmallsandparticle＄fromthe  
glacier．Figurelshowsthepointsofobservation，Verticalpro£lesofthewatertemperature  
and＄dinity，SW‰ew裏ertemp訂at℃re（Ta），tranSparen巧（Tr），Winddirection弧dYelocity   
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andcIoudamount．Figure2showsatime－depthcrosssectionoflaketemperatureandsalinity  
atthe触edstation（Ll）．Inthis£gure，thevariabilityoftemperatureandsalinitycanbeseen．  
ぎorexamplち録画－＄alinityⅥr融er（＞180ん∂penぬ如edintot王Iei耶給rbdowlOmdep払叙Sta－  
tionLlonNoYembe一三5．   
Tbemr払cesalinityvasめ皿t14¢7瑚0乱NoYe血ber2｝j5a乱dtbe見通creasedto170ん¢On  

November29．T重1e餌r払cewat¢rtemperatlば¢WaSabout50Co乱Novemもer23ぺと5，increased  
to70C独d血ぼeaSedto50CagalnOnNov¢ぬber29．  
Inspiteofthesevariations，tbe辟nerぬ托ぬresintbsl老噂00nCanbe血＄冴iも∈適法si喝  

FiguTet．1tllllCureこLWilhmut：ll爪いiltingiLL亡（s11ehこtiStationt－2い、こttCrSul心et：t亡l叩CratlLre  
isve叩low（1lOC）withlows扇initydwtotb．¢icenelti喝，Wher飽Sitisabo雨8⊥90Cin也e  
areawithout免oatingice＄．However，inthedeepwater，thetemper血re（3．5…5OC）andsa・  
linity（16鵬170／。。）arerelativelytmifbrminthelagoonevenunder丑oatingice．   
Ontheotherhand，theverticaldistributionof＄alimityalongthe勺ordindicatesthatlarge  

許adie出S拡istedve頭icauyatStationCきand壬10rizontauy抒omSt融ionCヱtoSt融ionC30n  
NoYemもer25戎6，aSS群ninFi卯re3．Fromt重点spro五Ie，itisnotedtbatlo博一S扇inityw如er  

Fig．2（upper）．Isoplethsofwatertemperature（brokcnline：OC）andsalinity（SOlidlin¢：0／00）atSta－  
tionLlinLagoonsa爪RafaelduringNovember23－29，1983．  
Fig．3（lower）．VerticaldistributionoftemperatureandsalinityinElefantes巧Ol・donNovember25嶋  
26，1！鳩3．   
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extendedtotheupperlayerofStationsC2toC3，andfbrmedthereintheftontth∫Oughcon－  
tactinghigh－Salinitywaterextending11PWard翫）mthedeeplayer．Therenewalofthesurface  
l野erOfl喝00九蘭erappe訂StOもela瑠elydepe乱dentonatidalq℃1ev揖chcoぬOIst毎iか  
免0Vando混乱owof勺oTdvaモモrtおou由thena汀OWC血皿el．   
Observationoftheamountof魚owthroughtheRiverTempanoswastried．Th¢widthof  
theriverisabout500mandth¢meandepthis30mnearthelagoon・Theob馳rVationwas  
madeonNovember25．At16h50min（about2hollrSafterthelowesttide），CurrentVeloci－  

C－1 2 3 i 苔 8 丁  

L－123▲56ア8 卜1234＄878レ123▲§与78  
Fig，4．Distributionofthevaluesoftheconcentrationofchemicalsubstancesat8pointsinLagoon  
SanRafael（brokcnlines）andat7pointsinElefantes巧Ord（SOlidlines）．   
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tieswer¢1．15m声（飢ば弼，0．7m7s（1mdeptり弧d（蓼・5m7s笹－4mdep洩）ne訂tbe¢鎚戎em  
coast．Therivercurrentwasirr6gularandhighspeed．However，theobservationiinthemid－  
deandne訂也ew¢StemCO舶tOrtb8riverver¢impos曲k血¢tOda喝er£和m魚0融i‡噂ice  
and血etoirreが訂ityre‡離i汲gt（〉1a瑠eeddi飴，   
駒dsocoll¢Ctedwatersamplesto蝕dt壬1eCOnCentrationorchemicalsubsta批eS（Na＋，  

K＋，Ca2＋，Mg2＋，SOhble－SiO釦CIT，HCO3‾，SO。2山，NO立－－N，NO3－－N）・Theresults（Fi＄．4）  
showthee鮎etofmixingofseawaterandglacierme沈water．Allofthechemicalsubstances  
i几er亡とIS山illC州し亡Iltr山ioll什（mltIl亡l郎111inll、（1＝Il亡ざlこIei汀lいttleOP口ISeユ．   
T触感rtemperatweover也・elakew舶5・50Cat12hlOminonNove血ber23atst如ionL2  
anongthe丑oatingiceand8．OOC（11hOOmin，St・Ll），6・70C（12h50min，St・L3），8・lOC（13h  
15min，St．u），8．50C（13h50min，St．L5），8．30C（14h20min，SモーL6），臥30C（14h52min，  
St．Lち，andlO．60C（15h20min，St．L8）．T鮎sevalueswereめollt50Cもi如ー也弧也¢＄偲知合  
w叙eTtempera加・¢．Tb雨nd叩eedinthelayer血合㍍仏ecold馳r払cewaterwasト3呵Sand  
tbe雨nddirectionwasmainlynortb－WeSt訂IyasseeninFi即rel．  

ま∴Dis腑iom   

Inl融eN－0Ve血beちⅠ983，CyCl潤eSO魚en叩pe鋸edneartbisa代a弧dthewe融おrwasmost－  
1yra野．So，t鮎pr㈱戒dataint量ほ1agoonand和一dc弧もeas飢Inedasnomぬぬで血＄＄eか  
son．Fi卯陀5洩0Ⅵ唱a皿IRimageorL喝00nSanRa鮎1a皿d蝕飽血teS巧Ord・Rom仏isp血0－  
to伊野b，僻C皿＄eetb・e訂eaS扇th丑oatingice丘om血eglaciersnotonlyinthel喝00nb－1t  
ぬsointお巧Ord．迅ythemelti喝Ofthsice，tぬte叩ratWeandsali王1ityor沈ew幻er混訂tぬ  
丑oatingl00融11decrea＄e・Thedistrib血ionor鮎融inglCeVillakoch弧野a∝Ordi喝tO也e  
windoverthewatersurface．Then，thedistributionoftemperatureandsalinityofthesurface  
耶法ermayaIsobev肛iめ1eaccordingtotbewe如hercon戯tioIIS弧dtidalpb媒・   
TheilTCiLOr111elミLkeisliboutlユOLmコ；ulLhIl＝llLXt一一Ll叩thi”hL）u170n一・、Oll－eh，tithr山CT  

吊g．5．Ⅰ血や代dima野SOぎtbea柁aS11汀Oundir噂LagoonSanRaね£1もyLÅNDSATonJanua抒22，  
1979．   
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Fig．6．TidaloscillationobservedatthenorthemcoastofLagoonSanRaねeloJ］Novemb儲r26T28，  
1983．  

m舶SOrthe払go皿ise或im融edtoも¢aboutlxlO18tons．T壬捻CrOSSSeCtion扇鮮eaぱSan  
lミニIftlelGl乱心l・山l打11血山iゝ山Ⅲ1300O11ト仙）－11 3・10・l¶J、iltldlil亡nleこIll＼・山一山さ・Orlhe  
gl乱Ciermovem蝕tisめ011tl（）m／day．肝wes叩pOSe也attheamoⅦntOfwatermass血ahing  
throughthe＄lacierisaboutthesameastheamountofdischargin＄lCemaSS，thesupplyof  
W融er打omtb8gl批iertotbei喝00nCanbeestim離edtoもero廃山y6×108to廟．Tぬam－  
plit血eort触らti血onNoマe血r之ふ2＄inthi＄1喝00nVaSabo咄1．3王nお紀eninFi卯re6，  
SOtbeⅡ姐S＄tr弧SpO正tbⅦ咽ねRiverTenpanosi汲ま2howswase戒im如edasl．3mx13¢  
knl：‥－一三・IOふmニ．’l●！lisismuし・tlhrぎt：Tlllユ111l一い、－はtL：rSuPpl）．rrOmlhじざlこLCicr．JloⅥ・CVCT、Ihe  
netsupp］yofsalinityduetothetidalmiⅩingisdimⅢlttoestimate．   
Wesometimess細miri唱eSOVertbewatersuぬceorL喝00乱SanRa払el．T‡通COmplic如ed  

、t：rtieiLhe叫l亡rとLuJredistrihLJlioniTl11lL：Io≠亡ヽlこIt111り叩Ilerielily亡1・≠川hcestuト1isheJhL：tWeCll  
馳ewmぽair（10－150C）and也¢air如鑓above也ecoはw如ef（5一節q．Tbisverticaltem－  
PCrこILuregT’lJ血Ilnii）’helll”iLu＼L：OI、Ihc‖lirこLざ亡．  

R¢SⅧl印．Ob＄emCioneslimnol（～gi職SenlaI．agun孔SanRa熊ほ1yelFiordoEle触tes  

モ1GlaciarSanRaねeldesc訂gah虹主alaIJag皿aSanRa払el（お母乳辟rC弧aa130km望yprか  
細重心dadde5（）a90m），eSぬ乳doⅦnidaes払蛍timaconelnodo以e触s（由籠nan血o  
aproximadodelOk血）atr脈由delRioTgmpanos（乱mC壬10CerC払nO乱500myunoslOkmde  
largo）．   
Seobservd払distriも眠iぬⅦ純icぬdehtemper離船adel喝ua，1asalinidadytr弧SparenCia  

del砂a，temp鮮血汀adelairちdireぐCi血yマelocidadddvie鵬OenNovie血bre25y26血1舛3．  
Se鮎ヱOtamtIi由籠naObserYaCiぬGOIltimadela富emperatw詠del喝uaenS牧野戒cまeyla  
S扇払i血den籠np℃ntO毎ocerぢa孔Oa王acostanortedelala辞madesdee123dガdeNo扇em－  
bTe．   
A点nesdeNoviembrede1983aparecieronconfrecue11Ciaciclone＄CerCadeestaareayla  

COn血i血deitiempoeraprinCipalmentel加iosa．もosr＄dtadosdeoもseⅣ混ionesco涙払籠a＄   
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ⅢCIp11ntO軸川Ill亡urこulquCkLゝこLLiniLtuddcl瓜Lユ3u125L：T；1L：et・CこullLこLIL4t一－”，．）－1uじgO氾1m川td  
；11Ⅰ7－一冊elニ9deド爪－i州Il－－●e、l■こilemド「こItulてIenSl叩CrliJeiもecビl・山一lilこlヰC（i亡Sdeじ】山lユ3  
扇ヱ5，aはmentda7¢Cyも毎d温6¢C¢1d払29．   
Latemperaturadelairedelacorrientecatabatiea孤elGlaeiaxSanRafael（SE，2Jim／め  
紬恩akededordelOOCyeram鮎cゑIidaqnelatemp8r離uradel堺aenSupe血ie¢瑠℃弧aa  
5．50q，pOriota頭OSOplabasoもr¢1acapadeair∈た圭odebidoa＄籠超otabi壬idad．もaマeloci血d  
dcIvientocTll肌叩iLrriこLL・L汀t：：lかlこISu71er軋ie（1LL：山IN≠√、13m：s．（111t：eSCnS山Itidoor）ueStO  
alvientocatab丘tico．   
Latemperaturadel喝u胤enSuPer点ciefuedelMT2OCenlazonacont6mpanos魚otantes，  
mientrasqueeracercanaa8叩90Cenlazonasht6mpanos丑otantes．Siladistribuci6ndelos  
timpanos丑otantescaぬbia，entOnCeSladistribuci6ndetemper融uradelaireydelaguatam－  
もiぬcaml）ia．Ladiぬ払wiぬveれicぬdelatemperatwadel榔脇eraprゑ虎ic皿te取れi払mち  
¢On籠nV扇orde3，5→5¢CinclⅦSOも頑0los縫mpanos温ot鉄血es．   
£ndRordoEle蝕鹿S，扇nortedelala許Ⅲa，1aモemperぬばadel聯aenS籠per丘d¢yia  

dela正e鋸1me皿t甜Onenl乱p訂tenOrte，Siendoladel御礼¢e托an洗礼100CyladelaiT¢Ce膵a池亀  
aま50C孤unpuユtOaⅦnOS20kmalnort引鮎1融emo犯rdel鮎rdo．  
Ⅰ．ilS山ini血denl辻l一こLp川こIS；lllRこInlビImじtk17」針－●り。enl乙ICと叩こI111虫sproRlndこlさ′eeT皿de  

i5トi伊ん8enlacapas籠pe頭cial．Eユel釣ordoEle血涙es，las扇iIlidad孤SupeT£ciecaぬbi逢ゎad母  
乳CⅦerdoahdescarg乱d¢pe叩¢n6scursosde喝ua¢nambosm丘rgenes，perOlasali孔idaden  
CaPaSPrOfundasfuemayorenel＄eCtOrnOrte，yalcanz6cercadeun200／。。enunPuntO  
Si仙adoa20kmdelextremosⅥr．L乱tranSparenCia紬¢血2…3m¢nlaLagunaSanRa蝕ely  
cercade4－9menelFjordoEleねnteゝ．   
Elお組血1al喝籠na¢SC併¢弧aa130kぬ望y王apro銑瓜dまdadmed払esde籠nOS70m，pOrlo  

tこmt（）Ii＝11aSatO山Id“lき11；l川l几l江きIlllこISeeSli111こIC亡丁ぐこ川こlとlト10：■－いIl．EIかealril恥＼elヽこIt  
血1GladarSanRa鮎Ies洩曲dorde3．㈱nxlOOmご＝3×105m象，ylave王oc主dadmedia  
ddmovimientodelg王肛iaresc訂Can払alO坤．Si＄叩OnemOSq温ehcantidaddemasade  
喝ua叩eSedesc訂gaa仕av由del由紀iaresaproxima血menteig払出alacantidadd合致通lo  
q㍑e伽渾，elaported¢砂ad鴇由¢1威批iarぬciala掬map眠deseresdmadaa餅0＄＄O  
nltXl（1ビOmOigualこ16、●1061On止l．．こlこLmPliluJdelこIm：lr山こLHtleSdL：T（miembTeru亡eCrLliulil  
礼1，3m；entOnCeSlama＄乱deagⅦ乱qⅦe血IyepOreIRioT虔mp鮎10Sen12h紬eestimada．¢OmO  
l，3mx130km2＝2×108皿3．EstoesⅡmChomayorqueel叩Ortedeaguadelglaciar．   
ElancbodelRioT崖mpanoscerc乱delala卯naeSC¢rC乱nOa50m，COnunaprO爪mdi血d  
m¢戯adelmOS30m．Ladire00i血yvelocidaddel伽函dea群1a孤eStehg訂eraVariat）1e，  
perolaYelocidadmedia蝕愴aprO裏madame雨eig吐血aO，5叫1，Om′s．   
S川l－S汀VdtこlnlI－i血iilい）－1ぐe－1trこlし、i州deゝu机Imeiil→qlli－11iⅢ～（りいl川ビ1agua．王Ittnlilllじm）  

dpticoqⅦeapareCiaso汝elo＄t岳mp殊nOS鮎tantes孤1al羞喝㍑na印mOprO血ctodepぼ揖郡  
Ⅴ¢ーもic扇esconplicado＄血te叩mturaSObrelasupe頭cie血郷atambi卓n知eobsemdo．   


