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Abstract  

TbejoirまtObservationsbetweenCh呈naandJal）aninWestKunlunMountains，nOrtbwesternparと  
ofXまzang（Tibet）P加eauwerecarriedolltinsummer1987。OutiineaTldthepreまiminaryresdtsof  
the鮎idworksongiacioio宮y，SnOW／icecoredriliin節，meteOrOlogy，VOIcanicgeoi（噂y，Quaternary  
glaciations，Permafrost，periglacialphenomenaandothersaredescribed・  

1．lntroduction  

VVesl Kunlun Mauntains lie in the northwestern 
part of Xizang（Tibet）Plateau（Fig．1）．There are  
4306glaciers vi払a totalarea of8438km2，Wもich  
COrreSpOndstoabouttbreeqtia珪ersoftbegiacierarea  
inthe豆holeKunlunMountains，intberangefromthe  
Yaykant River gorge to thelong主とude83¢30′E sur－  
rounded with arid zone．The greatest ones among  
them，mOSt拉20－30kmlong，aredistributedinthe  
highmou王1tainsbetweenT主anshuiila主andKeriyaPass，  
SOt射出of汰eYl汀umkax River，and払ereare652gla－  
cierswむ血atotaiareaof3300km2irlt壬1isregio‡1（Fig－  
2）．Abol丑68％ofglaciersin number and area are  
located on the northern slope of this re宮10n．The  
meltwaterfrom払oseglaciers紀rVeSaStheimpor〔ant  
waterstlpP！yfortheindustryandagricultureofoases  
intbesouthernperipberyofTaklimakanDese托，  
Atもbebeginningoftbiscentury，a鎚wEt汀Opean  

explorersvisitedthatregiorl．Duri咽1960もamd1970′  
s，the mapplng department of China surveyed this  
regionandanaeropbotogrammetrictopo酢aphまcmap  
inまargescalewasma8e．‡nl那6，tbeComprehensive  
Scienモifiご Expedition of Qi‡唱bai－Ⅹizang Plateali，  
Academia Sinicainvestigaもed洩e s（〉uthern slope of  
WestKunlunMountainsbriefly．Inthcmeanwhile，a  
geologlCalsurveywascarriedotltbythegeologyand  
geographydepartmentofXinjiangProvince，btitde－  
taiied observa唇ons on glacioiogy and geocryology  
were not c（〉nducted dueもO the diffictlit官ieid condi－  

Fig．1．RoutesofSino・JapaneseJo擁Glac毒ologicaほⅩped室tion  
to West Kunlun Mountains in 1987. 

tiorlS．王nJuiy，1985，thesma重！partycoれSisti喝Ofbotb  
CbineseandJapanesescientistsmadeareconnaisance  
forthepresentexpeditionalongthesouthernslopeof  
tねesemo11ntains（1Ⅳatanabeand‡王igucbi，1987；1好ata・  
nabeandZheng，ま粥7），andinvestigatedtbeexisting  
giaciers，Quatemarygtaciations，permafrostandperi－  
glこIrialphpTlいnle11こIbrie町．Theil■TL叩Ortさ＼＼▼t｝rtt Pl1b－  
1ishedinthis‘BulletinofGlacierResearch’5（1987）．  
Thepresentexpeditionwasorganizedasthejoi11t  

とeam between China andJapa王1u‡1der theぎinanciaI  
StlppOrt Of Academia Sinica，a涌tぬe M‾i王Ii或ry of  
Education，Science andCuiture and other organiza－   
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Fig．2．WestKunlunMotlntains，andthecampsalongtheroutesoftheexpedition（dashedline）．  
1．WestYulongGl．2．DuofengGl．3．YtllongG】，4．Dt10taGl．5．GongxingGl．  
6－ZborlgferlgGl．7．ChorigCeGl．  

tionsinJapan．TheleaderoftheChinesesidewas  
Prof．XIE Zichu（LanzhouInstitute of Glaciology  
andGeocryology，AcademiaSinica）andoftheJapaN  
nese side Prof，KeijiHIGUCHI（Water Research  
Institlユte，Nagoya University〉．Thisexpedition was  
composed of22ChirleSe andllJapanese scientists  
includingtheauthors asthe actingleaders，5video  
recorders（4fromJapan）and26logistic supporters  

fromChin乱  
The expedition aimed at the studies on general  

feature，prOCeSSOfaccumulation，thatofablationand  
variationofexistingglacier・S；enVironmentofQuater－  
naryg王aciers，andofvoIcanos，1akes，permafrost；and  
theirrelationstotheclimatechangesandwaterres－  
OurCeS，Whichwillprovideascientificreferencetothe  
economic development of southern Xinjiang and ra－   
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tionalutilization of northern Xizang．Therefore，  
SCientistsfrommanyfieldsjoinedtotheexpedition，  
餌Cbasglacioiogy，meteOrOlogy，bydrolo野，geOmOr－  
phology，VOicanicgeology，geOCryOlogy，glaciermap－  
pingetaL Thefieldobservationswerecarriedoutin  
Summer，1987・Althoughthedetailedreportsofthis  
expedjtion willbe publishedinnear future as men・  
tionedinthelastsection，preliminaryresultsofthe  
fiel（まvorksⅥ7ilibedescribe（王inthisreport，  

Kunlun，the systematic observations on glaciology，  
meteorology，hydrology，glaciermappingandicecore  
dri王IingsⅥreredorle OilCbongceIce Cap andintbe  
SurrOundingarea（F主g－3）byCbenJ．，Y．Ågetaand28  
SCientists・Second，arOundTianshuihai，geOCryOlogi－  
Calsurveyanddrillingsinthelacustrinedepositswere  
CarriedoutbyLiS．and3scientists．Third，Onthe  
northern slope oftheWest Kunltln，the voIcanosin  
AsbiktlieIミasirl，theexistingglaciers，匹riglacialgeo－  
morphologyandQuaternarygはciationattheupper  
reachesoftheYurunkaxRiverandattheheadofthe  
Keriya River wereinvestigated by Zheng B．，H．  
Fushimiand5scientists．Then，Onthesouthernslope  
OftheWestKunlun，lakegeomorphoIogyandiacustL  
rine around TiansIluibai，Åksayqin Lake，Gozba Co  
Lake，BangdaCoLakeandtheglacialandperiglacial  
landformsintheseareaswerealsosurveyedbythis  
party．  

For the southern slope of the mountains，the  
Cbineseadvanceparty，1edbyZharlgl野．，1e氏Lanzbou  
OnMay16andestabli洩edabasecampontbebankof  
theTiandluiRiveratanaltitudeof5260monJunelO，  
Themeteorologicalstationandthehydrologicalsta－  
tionweresetupthereinthemiddleofJune．  

TheJapanesepartyexcept2memberswhowent  
tothenortberns王ope，StartedたomYec王IengOnJlユ1y2  
anda汀ivedatthebasecamponJuly8．Tbeadvan（：e  
basecarnpWaSSettledattheterminusofChongceIce  
Cap，5805minaltitudeonJuly15fortheobservations  
Ontheicecap．Motorcarsforoffィoadcouldbeused  
uptotheadvancebasecampfortransport．During  
tIleObservationsontbeicecap，2s‡10Ⅵ汀nObileswere  
usedeffectivelyforthetransportationofinstruments  
and membersto the tops oftheice cap（6374m and  
6530ma．s．1．）．Aftervariousobservations，theadvan・  
CebasecampwaswithdrawnonAugust28．  
The northerh slope of the West Ktlnlun was  

Ol⊃紀ⅣedfromtbebeginningofJuiy，tbentbeparty  
movedtothesouthernslopealongtheXinzangHigh－  
WayinthefirsthalfofAugust．Completingthefield  
Observations，allthe expedition members withdrew  
thebasecamponSeptemberl．  

2．Out＝ne ofthefieldworks  

The舅el血rorksoftheexpedit主onwerecomposed  
Oftbreeparts：First，OrlthesoutilemSlope（）ftbel哲est  
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Fig．3．Themai11reSearCbareaandth∋0もserva畠omlsはtions  
OnthesouthernSlopeofWestKunlumMountain軋  
a．meteorologicalstation b，hydrologicalstation c．triangu．  
1ationpoint d．coredrillingpoint  
A．ChongceIceCap（1－13：Stationno．）B．ChongceGlacier  
C，GozわaGlader D，Gozわa Co Lake  

3．Researchworksandthepre（irnjnary resuIts   

ユJ、（ご／‘汀ムー／㈲砧／り掠りて・′J／ムりJJ  
Glaciologicalstudies weremade on characteris－  

ticsofmassbalarlCe，thermalarldphysicalstmctl汀eS  
OfsT10Vandice，icefiowandvariationoftbetermirlal   
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Were23．07m，10．58mand32．49mataltitudesof6312  
m（Stationno．12），6374m（Stationno．13）and6106m  
（Stationno，8），reSpeCtively．  
Tbedrillirlg WaSinitiated at Stationno．120n  

Åugustlbyasix－menteam．Withthe8days’work，  
the drillreached doⅥrn tO a depth of23m，Where a  
Cavity was found．This cavity seemed to have a  
VerticalstruCturelikeacrevasse，Whoseverticalsize  
wasmorethanO．8m．Thedrillsitewashenceaban－  
doned and decided to move to Stationno．13．  

The drilling at Station no．13started onllth  
and ended on Au飢ISt15at a depth of aboutllm，  
Wherethedril＝1itabigcavitywithanapproximate  
Sizeofl．4m．Thedrillwasnotdesignedtopenetrate  
tbrougb such a big caviとy．Tbe drilling site was，  
therefore，againmovedtoStationno．8．Atadeptb  
Ofl（）mat Station no◆8，thedri11hit agailla CaVity  
withasizeofaboutO．7m．Afterimprovementofthe  
parts，thedrillcouldpassthroughthecavitywiththis  
Size，and reached a depth of32．5m on August23．  
Consumingtheallocatedperiodforthedrillings，the  
COringactivitieswereendedonthisday，  

Vertical half of most of those cores were cut at 
every depth of5cm，andthey were melted at the  
advancebasecamp．Thewatersampleswerebrou－  
ght toJapa‡1for餌rther analyses，SuC壬1aS OXygen  
isoとope，鮮－OSSβactivity，electricconductivity，micro－  
particlesetal．．Tberestofthecoreswerepackedin  
afreezer，andsenttoLanzhotl，mainiyforstructural  
analyses．   

3．ヱ肋ね0和ム材如才oぬg膵α′ゐ那  
OnthesouthernslopeofWestKunlunMountains，  

observations were planned to clear mainlythe fol・  
lowing subjects；l）difference of various surface  
meteorologicalelementsalongtheslopefromthelake  
toaccumulationareaofglaciers；2）synopticatmosph－  
eric conditions favourabIe for precipitation in this 
regio†l；3きbeatbaiarlCeandwaterbalanceatsurねces  
ofglaciers，grOund siopes（with and wit壬10utVegita－  
tion）andlakes；4）conditions of water and water  
movementwithintheactivelayerofpermafrost．   

In order toinvestigate these subjects，meteOrO－  
logicalobservationsweremadefromendofJuneto  
August31atthebasecamp，Meteorologicalobserva・  
tionsinshorterperiodsweremadeattheshoresiteof  
GozhaCo（5125ma．s．1．），theadvancebasecamp，and  
atstationsbesidetheStationsno．1（5840ma．s．1．），nO－  
4（5971m a怠り and no．12 0n ChorlgCeIce Cap．  
Furthermore，heat balarlCe王neaSureme王7tSin short   

position at ChongceIce Cap which belongs to‘the  
COntinenねItype glacier’．Survey for the glacier  
mappirlgOnthisareaofabout450km2a11dmeasure－  
me‡ltSOficetbicknessat1300poi11tSbythelユSeOfaice  
radarwerea王soca汀iedout．TheareaofChorlgCeIce  
Capis1638km2，andthethicknessoftheicecapisin  
arangefrom120mto140mneartheequilibriumline．  

Forthestudy onmassbalance，Stakes were set  
andmeasuredonChongceIceCapat13stationsalong  
thecentralaxis oftheice cap，5stations along the  
WeStemSlopeofthatandother8points，inthealtitude  
rangebetween5800mand6370n Thestakesalong  
thewesternslopeweresetinJuly，1985andthechan－  
gesofsurねce10Velsfor2yearsmeasuredfromthe  
Stake beights were －17cm at tilelovest station  
aTld十88cmattbebigbeststation．  

Stratigraphic sttldies of snow pits and shailow  
COreSampiesonmassbalanceandstructureofsurface  
layersweremadeatthemainstationsoftheicecap．  
Snow／ice samples to obtain the verticalprofiles of  
OXygenisotopes，grOSSβactivitiesetal．weretaken  
from the pit walls at5stations，The＄tratigraphic  
observation of snow andiceindicates that theice  
formationoftheicecapisdominatedbytheinfiltra－  
tionandcongelation．  

Thesr10W／icetemperattlreⅥ7aSmainlymeasured  
attiletOP，6300ma．s．1．andat払eton酢1e，5800ma．s．  
1．onChorlgCeIceCap，andalsoonGozhaGlacierat  
altitudesof5740mand6000mc王osetotheequilibrium  
line，Thelowest glacier temperature，M16AOC ap－  
pearedatthedepthof8m－10matthetopoftheice  
Cap．  

Flowvelocitiesoftheicecapweremeasuredon  
the stations along the central axis and the western 
Slopeofthat．Themovementsofthestakesalongthe  
WeStern Slope werein the range of4mM8m for2  
yeaTS from1985．Strain grids were set at Stations  
nos．12and4，andmeasuredthedeねmatiorlina王1  
iTltビrヽ，dtいfl111いnth．  
Term呈nalpositiorlSOftheicecapweremeasured  

inAugustat8pointsincomparisonwiththoseinJuly，  
1985．The terminus retreated at a few points and  
kept stable atmost ofthem，Whilethetongue ofthe  
western part flowing towards a big moraine lake 
advancedobviously．   

ユ之5如町厄＝即＝巌他郷  
Snow／ice cores were obtained by the use of a  

mechanicaldrillsystemat3statiollSOnChongceIce  
Capin August．Theiength of the cores obtained  
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Three glaciations during Pleistocene have been  
Claimedin汰eWestKunlun・Tbela曙eSとonebap－  
penedinthemiddlePleistocene，knownastheKuniun  
Glaciation．Pa主eo－giaciersweretenskmlon酢r也an  
tbeexistir噂OneS．Tboseontbeno池ernslopebad  
reached the main valley of the Yurunkax，but not  
extendedoutofthemountainfoot．Paleo－glacierson  
thesouthernsIopehadreachedtheplilininfrontofthe  
mountain foot．For example，Chongce Giacier and  
ZhongfengGlaeierh＝ldextendedar（一und15klT1longer  
intheKunlunGlaciationthanthepresentposition．  
AftertheexpeditionintheWest Kunlun，3Chト  

neseand4Japanesescientistsrettlrnedto Lanzhou，  
traversingXizangPlateau打omTiansbuihaiviaShi－  
quanhe－Gerze・Lhasa－NagqひGolmud≠Ⅹining．Along  
tllel■Outビ，thereisIIOt；ln）TgeOmし）rPhoIogicaIevidenee  
thattheicesheetcoveredthewholeplateauinthepast  
glaciations．   

ユごラ．J〃け∫／如／か一丁Jり〃 ♪（、J刊｛巾（）∫／‘川‘7 ♪（｝J砲血高山  
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ObsぐrVatiollSOndis【ributions；1ndformingrondi・  
tionsofpermafrost andperiglacialphenomenawere  
CarriedoutaroundTianshuihaiandalongtheexpedト  
tion routes，and tbeね1lowlng Characters could be  
kmow・n．   
In tbe west pa珪OfQingza喝Plateau，SpOradic  

permaたostliesintbebigbmountainzonesabove4580  
m a，S．1．Continuous permafrost distributesin the  
plateau basins and mountainous areas between the  
SいuthofQitail－ass；川dlhesouthernsIol光、Jl（10ma．s．  
1．，OfAlikela Kunlun Mouiltains．T‡le mean an‡lual  
grotlndtemperatureofthepemaなostis－3．20Cand  
the魚uctuation of annuaitemperature occurs to the  
depth of13m－15m．The thickness of permafrost  
reaches to70m－100m，The thickness of the se針  
SOnaltbawinglayerisl．5m…2m．  

Thick groundi（：e has grown we‡linlacustrine  
deposits of Tia‡l洩uibaiラandi（二e Wedgesムave beeil  
found there firstly，tOO．Various periglacialland・  
formssuch asboIck fields，StOneCircles，StOnepOly－  
gorlS，StOne Stripes，mOuntain terraces，SnOW meit  
depressions，pingos，icingsofrivers，SnOW－meltdebris  
platformsandlaTgeSOilpolygonsarewidespreadon  
eithersoutilernSlopeornく）rthernslope．   

termweremadeonChongceGlacieralso．  
Aerologica王observationsveremadeattbel）aSe  

CampfromJuly14toÅu那St26．AIso，Samplingsof  
aerosoland water vapour weremadetoi‡ⅣeStigate  
Characteristicsofatmosphericconditionsintbisarea．  
Measurements on depth and water condition of the 
activelayerofpermafrostfromthebasecamptothe  
advancet〉aSeCampWeremadeseveraltimesduring  
tileWholeperiod．  

FrⅢllthビSe Ob甘rVations．foIIowiIlg Prelimi11こIr）▼  
results were ol）tained，1）Tbe prec主pitation at tbe  
base campin 70 days was aboutlOOmm．The  
amountofprecipitationincreasesfromthelaketothe  
icecap．Thisisfavourableわracc11mulatior10fgla－  
Ciers．2）Incaseofweather condition which causes  
Preぐipitation．thereis a strong easterly windin the  
lowestlO00m－2000mlayer aも0Ve the surface．3）  
Ontheicecap，eVapOrationisintenseanditsamount  
near軌eterminusisl－2mmvFater／day．Especially  
On f主ne wea払er days，tbe evaporationislarge and  
heatusedforthatoccup主esqlユitealargeportioninthe  
beat baiance．ヰラOn grass slope，preCipitat主on an（】  
evaporation ofwater show approximately the same  
amounts，becausetheprecipitationintensityissma11，  
andprecipitationtakesorliytbeformofsnov．The－  
refore，COntributionofprecipitationtotheriverrunN  
offisconsideredtobe smail．  
A鮎rtbeobservationoftbistime，anautOmati（：  

meteorologlCalobservationsystemhasbeenleftatthe  
basecampanditcanbeexpectedtoobtainaround－  
yeardata．   

ご7．・J．九J一雨如血肌吊WⅢ両肌巨財－／（脚（〃〃ノゆ川Jけ  
邦α管g毎c怨め乃5  
Alongtheresearchroutefromthenorthernslope  

tothesouthernslopeoftheWestKunlun，geOmOrpho－  
logicalandgeologicalstudiesonpaleo・enViro‡1mentS  
WereCarriedout．Sampiesofthelakedepositwere  
takenたomtbebottomofÅksayqinLakeandGozha  
Co，in thickness of 7cm and 30cm，reSpeCtively．  
Someofthepreliminaryresultsfromthoseinvestiga－  
tionsalongtberoutesarea＄foiloⅥrS．  

Voicanic sediment of250km2in area has been  
foundinthebasinofAshikule Lakeonthenorthern  
Siope．Thereare4large voicaniccones，Whicb are  
OVerlOOmin height，11moderate ones and40L50  
Smallones．MostofthemwereformedbyvoIcanic  
activitiesまnvariousperiodsofQuaternary．Vo王canic  
a血hasbeenfirstlyfoundinthelowerlayersoftheice  
tonguesinthenorthandsotltheastofGuliya‡ceCap．  
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4．Concludingremarks  

Atpresent，theanalysesofdataandsamplesare  
inprocess，TheSino－Japanesejointsymposiumfor  
thediscussionsontheresultsofthepr・eSenteXpedition  
willbeheldinNovember，1988inJapan，andthebasic  
resultsoftheexpeditionwi11bepublishedasaspecial  
editionofthis‘Bu11etinofGlacierResearch’whichis  
planned to beissuedin March，1989．The multi－  
colourmapofChongceIceCaparldtberleigbbouring  
areaillaSCaleofl．；125，OOOwi11beptlblishedatthee11d  
of1990．  
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