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Abstract  

Tbreeaeriaisl汀VeySⅥrereCa汀iedoutoれDecember31，1985，andJarlⅥary7，aTld13，1986・Theぞirsと幻ight  
coveredthesnoutsofglaciersterminatinginPaineNationaiParkatthesouthernendoftheSouthernPatagonia  
Icefield、Thesecondmissionwas幻0ⅥrnOVertheSolerGlacierareaandthesnoutofNefGlacier．Verticalaerial  
phot喝raphs，Withsl灘ciellも払rwardoverlapsねrstereoscopicanaiyses，Weretakenusi－1ga6×6cmformatcamera  
atscalesrangingかoml：22，000tol：27，0弧 T‡1elastflightⅥraSaCircumferential幻妄ghtaroundtheNortbern  
PatagoniaIcefield，takingobliquephotographsofthe snoutsof■ma30r Ou鵬tglaciers・Utilizing the vertical  
photograpbs，anunCOntrOlledrno盟icofSolerGlacierandthepr（感acialareawasprepar感atanominaま∝aleof  
l：16，0（）0．  

area，alld faciiiねもe compar主son witb s壬mi蔓ar ones  
talくentVOyearSagO（Åれiya，1985）．   

Pboto許aphingtbeterm主niofoutlet glaciersfa－  
cilitatescomparisonswi血trimetrogonaerialphoto～  
訂aphsもakeni首1i944／45a王1dtbeverticalaerialめoto一  
宮rapbs takenin1974／75by the tJnited States Air  
Force，なom which the glacialvariations can be  
studied（Aniya and Enomoto，198隠 Pbotograpbs  
over San Raねe主G王acier aidir1locatin虔1the camps  
e＄tablisbedbytheSanRaねelgIacierbo血g一匹Oj∝t  
team（Yamadaggα£，1987）on洩e毎po酢ap†licmap．  

1．lntroduction  

Tbreeaerial鎚rVeySWereaCCOmplisbedbytak－  
ing；ユ）obiiqtlepbot喝raphsoverPaineNationalPark  
iocatedrleart壬IeSOtlthernendoftheSotミtわerrl‡cefieid，  
2）verticalphotographs over Soler Giacier and the  
SnOut OfNefGlac竜er，a†ld3）obliqtlepbotograpbsof  
（）utletglこ1Cierstlfthe Northernlrefiビ甘aIldthenL：Cu－  
mulationareaofSanRafaelGlacier（Tab‡el）．The  
VerticalphoとOgrapbsprovidedetailedmapplr喝Oftbe  
Surねcefeatt汀eSOfSolerGlacier andtile prOglacial  
Tableユ。AerialsurverymissioTIS  

Jan．7，1986  Soler a‡ld Nef  Cessnaま82  160km舟  il：00－・14：55  300Om  
Glaicers  Single englne   

Jan、13，】986  Circumfereriぬi  Beecbこraft  200H・220km／b iO：46－12：05  1500m叫  
f】iさかt over the  Deb（）nair A33  13：20州－15：43  1800汀I  
Nortbern‡ce Si昭Ie e一喝Ine  
field and  
San RafaeiGlac主er  
accumulation area   

Verticaま（6×6〉  
a王1d oblique（おmm）  

Obi董que（6×6   
alld35mm〉   
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Table2．Photographic equlpment  
Ze王IZa Brorlica SQ－Am．Lensぬutter，Singleref！ex，  
Equippe8witllmOter drive，6×6frame（pictl汀e Size  
55．6mmx55．6mm）．  

Lens：  105mm，F3．5  
Filterニ  UV  
Fi王m：  Kodak Ektachro汀Ie64Day王ight ProfessionalF三三m  

EPD220．Reversa王，  

format camera（Table2and Figs，1＆ 2）．Soler  
Glacierwascoveredbasicallyinthree flight courses  
andtheproglacialareaofinterest，theheadoftheRio  
Cacho Valley，WaS COVeredin another three flight  
COurSeS．  

The nominalflying height above sealevelwas  
about3000mwhereairwasmorestablethanatlower  
altitudes，insuring better photographic conditions．  
Photo即－aphing was accomplished manualIy at F／8，  
Shutter speedl／5OO secりand ASAlOO aithough the  
irldicatedfilmspeedⅥFaS64，From払epbotographic  
operationinthepreviousexpeditionin1983▼84，ithad  
beenlearned that the automatic exposure tended to  
underexpose，particularlyoverearthyterrain，dueto  
theeffectofscatteredlight．Inordertocompensate  
for the atmosphericinfltlenCe We Were advised to  
adjusttheÅSÅnumt〉eraSaboveanddevelop払efilm  
accordingly．Asarest11t，thequalityofphotographs  
WaSgenerallyexcellent，prOVidingdetailedfeaturesof  
thegroundscene，althoughone rollof film fortest・  
developlng WaS OVereXPOSed．From this operation，  
tⅥrOiessonshavebeenlear11ed：1）takeadditiorlalrolls  
Offilmねrtest－developing，Wbicbcanbedi琵ardedin  
casc of over－Orunderdevelopment，and2）once the  
testfilmsaredevelopedandcorrectdevelopingtimeis  
known，develop the rcst of the rollsin the same  
developerin order to obtain similar cdor balance．  
Thesecondpointiscrucialforas父mbiiIlgamO泣ic￥  
Altogether，SeVen24－eXpOSurerOilsoffilmwere  

takento cover the Soler Glacier area，includingthe  
headoftheRioCachoValley，andoneandahalfrolls  
forthe NefGlaciersnout area．Therewasnowaste  
offilmduetolightleaksasonthepreviousexpedi－  
tion．Stereoscopiccoverageoftheareaiscomplete  
andconsistentwithforwardoverlapsrangingfrom60  
to75percent and sidclapsofmore than30percent．  
The scalesofthephotographswerecomputedusing  
thetopographicmapくtCerroHyades”．AlongtheRio  
Cachowheretheelevationisabout250m，SCaleswere  
folユndtobeabo11tl：27，000，Wもereas11eartbebaseof  
icefallswiththeelevationof750850m，thescalewas   

A6×6cmformat，nOn－CartOgraphiccamerawas  
used for verticalphotographing（Table 2）．This  
Square format facilitates easy handling when the  
picturesareenlargedto23×23cm，justlikeregul云r  
aerialpbotograpIIS take†lby pbotogrammertric  
CameraS，and makesit easy to p王an幻ight courses．  
Thistime，alensoflO5mmfocallength（equivalentto  
about77mminthe35mmformat）wasusedtoavoid  
Circulartrimmingofthepictureframecausedbythe  
Smalldiameterofthebayholeは80mm），althoughit  
decreased the BプH ratio co汀Ipared witb the olle  
Obtainedinthepreviousexpeditioninwhicha80mm  
lenswasuscd．Thebayholewaslocatedunderthe  
COpilot’sseatandIhadtosprawionthefloortolook  
intothevicwfinderwhilephotographing，  

2．Flight over Paine NationalPark  

Paine NationalParkislocated about 80 km  
northwestofPuertoNatales，thegatewaytothepark，  
andis cerltered around51010S and72957′1貯（park  
administrationbuilding）．Theflightwasintendedto  
take photographs of glacier snouts．Unfortunately，  
Weatherwasovercastandthecloudceilingwasabout  
20002500m，Whichlimitedourflyingheight．None－  
theless，Wemanagedtotakephotographsofthesnouts  
Of Tyrlda11，Pingo，Gr野alュd Dickson Giaciers，the  
majOrOut】etglaciersterminatinginthepark．Dueto  
the weather conditions，i．eN，StrOngwinds andlow  
Cloud ceiling，these photographs are mostly high  
Oblique；however，they showthe snout areas suffi－  
Ciently to map and comparewith the1974photo－  
grapbs．  

3．VerticaLphotographstakenonJan，7，1986  

Thepr主maryobjectiveofthis幻ightwastocover  
也eSo主erGはcierarea，i11CltldingtbeneighboringNef  
Glaciersnout，byverticalphotographsusinga6×6cm  
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Fig・1．Flightlines over the Soler Glacier area▲ A squareindicates the approximate arealextentcovered by a single  
pbotograph．  

format camera was also used，Wi払some partin  
oblique stereoscopic coverage．In retrospect，after  
worki王1gWi払tbese photographstolocate tbe snout  
positionsonthemaps，itwasfeltthattheflyingheight  
shouldhavebeenalittlehigherandtheflightshould  
havebeenmoredirectlyoverthesnoutarea，because  
withless oblique photographs，it would have been  
easiertolocate汰esr10t王tO王1thel：50，000topograpbic  
maps．Nonetheless，the snouts of allmajor outlet  
glacierswereadequateまycoveredarldcouまdbelocated  
onthemaps．Thoseglacierswhosesnoutwasphotor  
graphedinclude，fromthe northeast corner counter－  
clockwise，Exploradores，Grosse，unnamed，Reicher，  
Gualas，SanRafael，SanQuintin（SanTadeo），Berlito，  
threeunnamedg王aciers．Steffelュ，Piscis，ParedStlraT－d   

al〕Outl：22，080．ThesescalesagreeⅥ7eilvith洩ose  
computedfromtheflyingheightof3000mabovesea  
ievelandtheねcaileng也oft壬IeCanleralens，105mm．  

4．Circumferentialflight around the Northern   
lcefield  

TheflightwascounterLClockwise，Startingfrom  
tbenorぬeasとCOrner（Fig．3），a壬1dwelandedatIノaguna  
SanRafaelairfieldafterflyingovertheaccumulation  
area ofSan RafaelGlacier．The flying height was  
about1500－1800m and most photographs were ob－  
1iquelytakenwitha35mmcamera，OverSanRafael  
Glacier，primariiy over tbe right bank，the6×6cm  
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F暮ying＝eigh－：3000m  

Fig．2．Flightlines over the Nef Glacier snout・A square  
indicates the approximate areal extent covered by a single 
photograph．  

Norte，Colonia，Cachet，LeonesandFieroglaciers；the  
namesaccordingto the topographic mapspublished  
byInstituto Geogrまfico Militar of Chilean govern－  
ment．  

Fig．3．Circumferentialflight course over the Northern  
PatagoniaIcefieldonJanuary13，1986．Smallarrowsindicate  
photographedglaciers．   

1985）．Since the photographs of the three flight  
COurSeSCOVerlngtheglaciersurfaceweredevelopedin  
different developers，their color balanceis different，  
glVlnganimpressionofatri－Stripedglacier；however  
theblackandwhitereproductionofthemosaicdoes  
notshowsuchtoneimbalance．Acomparisonofthe  
mosaics of1984and1986facilitates an easy assess－  
mentofchangesinglacierconditionsovertwoyears．  

5．MosaicofSolerGlacierandtheheadofRioCacho   
Valley  

Anuncontrolledmosaic ofthe SolerGlacierarea  
includingtheproglacialterrainwaspreparedfrom55  
directprintsoftheorlglnalslides．Usingthel：50，  
000topographic map，the scale of the mosaic was  
determinedatseveralcross－SeCtions．Itrangesfrom  
l：16，280intheRioCachoarea（elevationca．250m）  
tol：13，900near theicefalls（elevation ca．650m）．  
Thescalemeasuredalongtheglacierlengthfromthe  
baseoftheicefa11stoaproglacialpond（elevation900  
－300m）was found to bel：16，125，From tわese  
measurements，the nominalscale ofthe mosaic was  
determined to bel：16，000and a graphic scale was  
drawn accordingly．Thisis slightlylargerthan the  
Onemadefromthe1984photographs（1：20，000，Aniya，  
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Resumen  

Reconocimientos a6reos sobre Los Hielos  
Patag6nicos  

T托S reCO110Ci王Ⅵientos aさreos知erorieねctuados  
durantee131deDiciembrede1985，e17yel13de  
Enero de1986，Elprimer vuelo cubr清Ia zona del  
f代nte delos Giaciares Tyndall◆Grey y Dickson，  
terminandolas principalesl壬neas de vuelo en el  
Parque NacionalTorres de Paine，ubicado en el  
extremo surdelHielo Patag6nico Stlr，EIsegundo  
Vuejoseefectu6sobreelGlaciarSoler（Fig．1）yel  
fre†lte deiGiaciar Nef（Fig．2ラ．Por medio de una  
C云mara de formato 6×6 cm se tomるねtografねs  
a6reasverticales a una escala entrel：22，000yl：  
27．000 con suficiente cobertl汀a eStereOSC6pica．  
Duranteeltercery以timovueloserealiz6uncircuito  
airededordetodoel王iieioPatagるnicoNorte（Fig．3），  
tomandofotograffasoblicuasdelfrentedeiosprinci－  
palesglaciaresdedesagtie．Estasfotograf‡as，juntoa  
aqueま1astomadasporlaUSAFen1944／45y1974775，  
ayudan a llevar a cabo estudios sobre recientes 
Variaciones glaciares．Se prepar6un mosaico no  
controlado a una escala110minaldel：16．000dei  
Glaciar Soler y su zona proglacial，utilizandolas  
fotografiasa否reasv餅ticaies．   

SaCrificedhisvacatiorlfortheflight overSolerGlaL  
Cier．Anotberpi王ot，CarlosMa豆inez，Skillfullyfiew  
OVertheterminiofoutlet glaciersin the circumfer・  
entia1日ight，alongwithÅibertChaconasrlaVigator，  
WhoIwas told was ki11ed shortly afterin an air  
accidentnearChileChico．Prayers．  
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