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Abstract  

ThenorthslopeofWestKunlunMountainsisquitesteep，downwardcuttingisheavyandvalleys  
aredeep．ThesefeaturessbovFthattheれOr払slopeisinamatlireStageOfgeomorphologicevollj如n  
whereasthereliefonthesouthslopeofthemountainsisrelativeiyfiat．Characteristicglaciertypes  
inthisregionarewidespreadicecaps（flat－tOpglaciers），Slopeglaciersand outletvalleyglaciers，  
Ca11edplateauglaciers，Whichliernainlyonthesouthslope．  
Theannualmeanairtemperaturearoundtheglacierequilibriumlinealtitude（5930m）onthesouth  

Slopeis verylow，about－14OC．The mass exchangeis ratherlowerin this region．The main  
accumuiationperiodisfromMaytoSeptembermainlyduetotheTasbkentcyciones．Åilprecipitat主on  
isinasolidstate．Muchcoldnessstoredinglaciersduringwinterrefreezesinfiltratedmeltwaterin  
Summer．  

Thereare4579glaciers7997km2inareaand920km3inwatervolumeintheWestKunlunMts．The  
glacierareainthisregionoccupies14％ofthatinwholeChina，andmainlybelongstoTarimin1and  
riversystem．GuliyaIceCapintheWestKtlnllユnMts．，Withanareaof119．3km2istheb短gesticecap  
illChina．Resultsofgeochemicalarlalysesfortraceelementsinice，SnOWandwater arldglacio－  
ecologicaiobservationsintheWestKunlunregionarealsoreported．  

1．Introduction  

The earliest report aboutglaciersin the West  
KunlunMountainscanbetracedbackmorethanhalf  
acentury（Stein，1912；Sobolevski，1919；Hedin，1922；  
Trinkler，1930）．But，t‡iOSeareO王1iysimplegeo許aphi－  
Caldescripとねns dl汀ing journeys．HuangJiqing，払e  
famous Chinese geogTaPher，also wrote about the  
glaciersinthisregionintheearly1940s（Huang，1941）．  
Sincethcmid－1970s，SOmegeneralcharacteristicsof  
modernglaciersinthisr’egionhavebeeninvestlgated  
by也eQil唱ZaIlgPiateauIntegratedExpeditio11Team、  
ÅcademiaSinicaそLiggαg、，1986）．Duri†lgthatperiod，  
SOmeideasabouttheglacierdevelopmentconditions  
WerepreSentedbyRen（1987）．In1985and1987，Sino－  
JapaneseJointExpeditionssystematica11ystudiedthe  
glaciersuslngtempOraryStations，Meantime，aglacier  
inver沌Ory Of t！lis regi（〉n WaS done．Thi＄paper at－  
tempts a comprehensive review of the formation，   

amo11鴎distriblユtionandとypeoぎglaciersandsoIⅥeOf  
theirglacialpropertyintheWestKunlunMts．bascd  
Ontheresultsoftheaboveexpeditions．   

21Naturalconditionsofglacierdevelopnent   

ユJ．（ご…／・如、‘了／亡川〔J榊）拙け♪／い／（如、′J／（、り〃－／／／／｛りJ∫  
The geologicaland geomorphologicalcircumv  

StanCeSarefundamentalforthedcvelopment ofgla－  
Ciers，eSpeCiallyatmiddleandlowerlatitudes．  

TheWest Ktlnlun Mts．are situatedinthe north－  
WeStrn part Of QinghaiⅩizang P蚤ateatlbetveen  
XinjiangandXizang－Theybeiongto theHercynian  
foldbeltingeotectonics．Thetectofaciesmainlycom・  
prlSe the synclinc foldbelt of thc northern Kunlun  
Mts．，thecrystallincrockofthemiddleKunlunMts．  
andthesynclinefoldbeltofthesouthernKunlttnMts．  
T‡le Wh（事1e mounとain protrude southward arcbwise  
W撤t壬Iemainpeak柵Mt．Kunlun（7167m）一aSan   
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greatbtltalso封at．Forinstance，arOundtbeconjunc－  
tionofthe Yurunkax RiverandKarakax River，the  
highestpeakis6802m a．s．1．．Inthewatershedregion  
betweentheYurunkax Riverandthe Tibet Plateau，  
themountainsareespeciallyhigh；theridgesarebroad  
andflat．Alarge erosion surface about6400m a，S．1．  
remains．One of thelofty peaks towering over the  
erosionsurfaceisthehighestpeakoftheWestKunlun  
Mts．，Mt．Kunlun．  
Thehighmountainmassif，arChforrnstrike，flat  

andbroadmotlntainridges，arldwelipreserved ero－  
Sion surface are advantageolユS for catching water  
VapOrandtheconsequentdevelopment oflargegla－  
Ciers．AIpine－typeglaciersareusua11ydevelopedon  
thenorthslopewherethelandsareseverelycutand  
highly shadowed，Whereas theice caps（flat－tOp  
glaciers），Slopeglaciersandoutletvalleyglaciersare  
mainly devcloped onthesouth slope duc to the dif－  
ferenttopographicalconditionsfromthenorthslope．   

2ま（岩槻感泣α㈲粛転職  
Gla（：ier developmentis determined by the a－  

motlntSOfsolidprecipitationandcoldstorage．Since  
也isregionhasatypicalcontinentalclimate，SnOWね11  
is relatively smailandiarge cold reserves can be  
StOredduringwinter against summer ablation．Such  
COnditionsaredifferentfromthoseofmaritimeMtype  
glaciers．  
ThercglOnSSurrOundingthe West Kunlun Mts．，  

havearidorsemiTaridclimates，Itiswellknownthat  
theland＄Capeatthefootofthenorthslopeisthatof  

in盈exion．  
TheWestKunlunMts．havebeenfoldedsincethe  

Paleozoic era，and gone through many upheavals，  
abrasionandvarious other tectonic movements，and  
becamehi11ylandonlylOOOma．s．1．inthelateTertiary  
period．From the end of the Tertiary period to the  
early Quaternary，the West Kunlun Mts．uprosein  
echelon faultblocksfromnorth to south alongwith  
theupheavalofthewholeQinghaトⅩizangPlateau；  
atiastthreerangesofparallelbigmountainswhich  
We See nOWadays were formed．Tile West XⅦ壷m  
Mtsリbelongtob（）也払eperipberaimoll涙ainsoftbe  
Qinghai¶ⅩizangPlatea11andthesouthscreenofthe  
Tarimbasinfromageomorphologicviewpoint，Sothe  
north slope and south slope evolved different land 
forms（Fig．1）．  
Thesouthslopeisrelativelynatandwide，COn－  

nectedwiththevastnorth Tibet Plateau；the maxiT  
mumheightdifferencebetweenthemountaintopand  
the foothillsisless than 2000m，the mean height  
differencebeing1300m．Itisaveryoldgeologicaland  
geo‡ⅥOrphologicalbody vhich can be seenin basal  
rockねces a王1d morphologicaiappearariCe．On tbe  
nort壬ISlopes，tilemaXimumheigbtdifferenceis5000m，  
themeanheightdifferenceisabout3000－4（）00m，the  
Slopesarerelativelysteep，thedissectionisvehement  
andthevalleysareverydeep．Theseconditionsshow  
that the north slopes arein a mature stage of geo－  
morphologicalevolution．ThemainrangeoftheWest  
KunlunMts．iscolossalandlofty，andthemountain  
ridgesareabove6000m．Themountainsarenotonly  
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Fig．1．Topographicalprofile and snowline of the Kun］un MountainsthroughsouthHotan・   
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anin1andariddesertregion，Whereastheareabetween  
4900－5800m a．s．1．on the south slopeis covered by  
highmountainrhighplateaucolddesertsavannaand  
a periglacialbelt．The flora are relatively simple，  
consisting entirely of herbaceous and graminaceous  
plants．Such flora are different from those on the  
maritime－typeglaciersinChina（Zhang，1988），and  
are different fromthosein the adjacent Karakorum  
Mts，  
TheOOCisolineofairtemperatureisabout3800m  

a．s．1．accordingto aerialdata．Themean annualair  
temperaturesat Kangxiwar（3986．4m）and Tianshui－  
hai（4900m）onthesouthslopearerespectively－0．60C  
and－6．30C．Thetemperaturelapseratebetweenthem  
is－0．62DC／100m．According to short term observa－  
tionsin1987，attheBaseCamp（5260m）onthesouth  
slope，the mean air temperatureinJulyis2AOC，in  
August2．60C．From the abovelapse rate and the  
temperature at Base Camp，the air temperature  
aroundtheequilibriumline（5930m）during1985－1987  
0n the ChongceIce CapinJuly was－1．80C andin  
August－1．6CC．Using the Kangxiwar data and the  
abovelapserate，itcanbecalculatedthattheannual  
mean air temperatureis about－13OC at the equili－  

Tablel．Precipitation andit’s summer perCentage arOund   
the West Kunlun Mts，  

briumline．The horizontaltemperature difference  
between non－glacialregions and the glacier，is at  
least18C，the annualmean air temperature being  
lowerthan－14QCaroundtheequilibriumline．Theair  
temperatureinthisreglOnisnotonlymuchlowerthan  
thatonamaritimertypeglacier，butalsolowerthan  
thatonotherordinarycontinental－typeglaciers，for  
exampleonthenorthslopeofMt．Qomolangma（Ⅹie  
andSu，1975）andonQilianShan（Huangetal．，1985）．  

ThemonsoonairfluxfromtheIndianOceanand  
the Pacific Ocean as wellas the cold－Wet air flux  
fromtheArcticOceancannotreachtheWestKunlun  
Mts．PrecipitationinthisreglOnismainlybroughtby  
the west wind．A depressioncenter forms above the  
western part of the high plateau while the westerly 
Windapproachestheplateauandisimpededbyit．It  
appearsasatroughinPakistanduringwinter，andthe  
Tashkentcycloneduringsummercausedbythenorth－  
Ward migration ofthe westerlies．On the500mbiso－  
baric field，the circulation shows the following cha－  
racteristics：thewarmseasonfromJunetoAugustis  
usuallydominatedbytroughactivity；frequency and  
intensityofdepressionsystemsdifferfrommonthto  
month．Forinstance，there were6cyclonesinJuly  
1987．The precipitation at Base Camp was75．2mm．  
Therewere4cyclonesinAugust，Withprecipitationof  
Only16．Omm．   

In winter the Pakistan trough which initiates 
Weather processes on the western Tibetan Plateau  
usuallyrunsacrossabove300N（Yeet al．，1979），SOit  
doesn’tplaythemainroleintheWestKunlunMts．1n  
fact，theTashkentcyclonewhichprevailsinsummer  
is the chief factorinfluenclng preCipitationin the  
region．Thisis welldemonstrated by the seasonal  
distributionofprecipitation（Tablel）．Becauseofthe  

Annual  Precipitation Percentage in 
precipltation during  annualtotal   

（mrn）   May－Sept．（mm）  
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 Table2．ComparisonofpreclpltationnearsnowlineinmainglacierreglOnS OfChina・  

Snowline Precipitation Data from   
（m）  （mm）  

Henduan Mts．  
Namjagbarwa Mt．  
Amnimarqlng Mts．  
Lenlong Range，Qilian Mts．  
Daxue Range，Qilian Mts．  
Bogda Peak，Tianshan Mts．  
Tomur Peak，Tianshan Mts．  
AltaiMts．  
Karakorum  
North slope of Qomolangma  
ChongceIce Cap  

15002000 Su Zhen，WangLilong  
1500－2500 Zhang Wenjing  
700－900 Jiao Keqing  

700 DingLiangfu  
300 Ding Liangfu  
600 Zhang Wenjing  

8001500 Wang Lilong，Zhang Wenjing  
600－1000 Wang Lilong  
500－600 He Yuanqlng  
500 800 Xie Zichu，Su Zhen  
250 350 Zhang Wenjing   

48005200  
44004800  

4950  
4409  
4675  
3900  
4600  

28503350  
5000－5200  

Peak   5800L6200  
5920  
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Stations at different altitudes，muCh more precipita－  
tionathighaltitudesisestimated，aSShowninFig．2．  

TheprecipitationintheWestKunlunMts．glacier  
regionisallsnowfallaccordingtoobservationsduring  
thewarmestmonths（JulyandAugust）．Someglacier  
nourishmentcomesfromlocalprecipitationsupplied  
byevaporationofinlandlakesonthesouthslope（Ren，  
1987）andintheTarimBasin（WangandHan，1984）．  
Basedontheaboveanalyses，itcanbeconcluded  

thattheWestKunlunMts．havetypicalcontinental－  
typeglacier formation conditions．Thatis，thelocal  
topographycatchesinsufficient watervapor assolid  
precipitationandabundantcoldnessofglaciersfrom  
winter refreezesinfiltrated melt waterin summer．  
Thus，glacialareain the West Kunlun Mts．is fully  
developed．   

3．Amountanddistrjbution ofexistingglaciers   

ユノ．（ご山（イり・（川J…川／  
Numbers，areaSandvolumes ofglaciers arethe  

most direct effectiveindex for evaluation ofglacia－  
tion and also the scientific foundation for rational  
exploitation of glacial water resources and correct 
assessment of the bearing capability of water re－  
SOurCeSintheecologicalenvironment．Sincethe1970s，  
glaciersintheWest Kunlun Mts．have beencounted  
threetimes．Thefirstcount（fromtheYarkantRiver  
eastward to80C30’E）yielded3180glaciers，tOtaling  
4311km2in area（Ⅹie et al．，1982）．The second（from  
the Yarkant River eastwardto83830’E）yielded4306  
glaciers，tOtaling8438．24km2in area（Liand Zheng，  
1986）．The figuresin this paper were obtained ac－  
COrdingtointernationalglacierinventoryinstructions  
formulatedbytheTemporary TechnicalSecretariat  
（TTS）under theInternationalCommission of Snow  
andIce（ICSI）．It covers the area from the source  
（6270matthepeak）ofTurisuGlacier（77029’E）tothe  
east．boundary of Niya River basin（83031’E）．In the  
basinsofAksayqin LakeandGozha Lake，0nly gla－  
Ciers originating from the south slope of the main  
mountains are counted（Fig．3）．There are4579gla－  
Ciers，withtotalareaof7996．96km2andthevolumeof  
920．3157km3inwaterequivalent（Table3）．  

Amongthem4262glaciersbelongto the Tarim  
inlandriversystem，Withtotalareaof6502．44km2and  
WaterVOlumeof669．1817km3；317glaciersdraintothe  
northernTibetPlateauinlandriversystem，Witharea  
of1494．52km2 and water volume of 251．1340km3．  
GlacierareaintheWestKunlunMts．occupies68．7％   
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Fig．2．Precipitation distributionintheWestKunlunMts．  

impediment and upheaval effect of the Karakorum 
and the Pamir Plateau，the height of the westerly  
CurrentrunnlngOVertheWestKunlunMts．iselevat－  
ed，andthevaporcontentdecreasesaccordingly．Asa  
result，theprecipitationismuchlessthanthatinmany  
OtherglacierregionsinChina（Table2）．  

Precipitationin the highmountain areais re－  
markably different from thatin thelower／middle  
mountain area and piedmont areas．Fig．2 shows  
Clearlythatpreclpltationonboththepiedmontplain  
Onthenorthslope andtheinteralpine basins on the  
SOuthslopeisunder40mm，Whereastheprecipitation  
inthe1800－3000m a・S・1・ZOne On the north slope  
amounts tolOO－200mm，and that at5700m a．s．l．is  
571mm（Liet alリ1986）．The annualprecipitation at  
3986m a．s．1．（Kangxiwar station）is37．5mm，and at  
Shiquanhe（4278m）itis77．5mm．Anotableincreaseof  
precipitation appears at Base Camp（5260m）in the  
Gozha Lake basinaccording to field observation．  
Observed precipitation fromJune23to August31，  
1987wasasgreataslO2．5mm．Onthebasisofratiosof  
Observed preclpltation during short periods between  
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Fig．3．DistributionofglaciersintheWestKunltlnMts．  

F呈g・4・Giacierdistribution around Mt．Kunhnin the Vest KunlunMts．  

Of that of tbe K11nlu‡1Mts．く11639km2，Mig≠αg．，  
personalcommunication），and14．2％ofthetotaig王a－  
CierareaofChina（56128km2）．ThusonecarlSeethat  
theexistingglaciersintheWestKunlunMts・OCCupy  
animportantpositionintheglacialwaterrcsourcesin  
China，  

3．2．G払d紺1鉱油■め紬碇朋  
The glaciers whichbelong to the Tariminland  

riversystemhavenumber，areaandvolume13．4times，  
4，4timesand2．7timesthoseinthenortherriTibetan  
Plateauinlandriversystem，reSpeCtively．   

ItcanbeseenalsoinTabie3thattheIiotarlRiver  
basinanditssecondarytributarytheYurunkaxRiver  
havethemostglaciersintheWestKunlunregion．In  
the northern Tibetan Plateauinland river system．  
AksayqinLakehasthebiggestnumberonthesouth  
Slope of the West Kunlun Mts．，butitis smallin  
COmparisontothatalongtheYurunkaxRiver．   
IntheWest Kunlun Mts．，allthelarge glaciers  

concentrate on the sides of the main peaks in the 
middiepartofthemountains（Fig．4）．Therelationship  
betweengiacierlenがha†ldupperlimitisshovninFig，  
5・FromFig．5，glaciers3－8kmlongandthoseionger   
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Table3．Glacierinventory of the West Kunlun Mts．（77O29’Er830’30’E）．  

River  Sed山  

System   NⅦ河麗r   mxi－  Serial 
Glaciers   of  mum  mfference  

丘omE．L．A  
Glaciers  

（m）  

1（km2）   

Tarim  Keria  NiyaRiver   5Y635  60  73．06  4．2239  1．22  55205040  57（iO  4720  6．50  6，0  868  480  5Y635E27   
MaJd  River   KeriaRiver   5Y636  430  760．59  63，3853  1．77  6〔略0－5260  6330  4480  39．69  10．6  363  300  5Y636J69   
RiⅥ1r  CeleRjver   5Y637  217  331，81  22．8589  1．53  5560－4620  6（氾0  4020  14，50  7．1  1164  480  5Y637A29  
System   1165．46  90．4681  1．51  6（略04620  6330  4020  39．69  10．6      5Y636J69  

YurunkaxRiver   5Y641  1331  2958．31  410．3246  2．22  62604820  6200  4400  251．70  31．0    1370  5Y641G23  
KarakaxRiver（middle－lowerrea－  
chri由tside）   

Hot且n  5Y643  427  438．98  27．2562  1．03  6020－5640  6240  5110  22．48  8．0  現）0  280  5Y643H38  
KarakaxRiver（middleJowerrea－  
Chleftside）   

Basin  仇1WaRiverLTasihongRiver  5Y645  237  215，50  12，2942  0，91  5500－4780  5600  3960  13．46  8．7  1028  860  5Y645C40  
total  3555  5336．98  578．7136  1．50  62604780  6240  3960  251．70  31．0  997  1370  5Y641G23  

Total  4262  6502．44  669．1817  1，51  6260－4620  6330  3960  251．70  31．0  997  1370  5Y641G23   
No】廿1   RiversnorthofAksayqinRiver  5Z433A  ロ  17．87  1．4821  2．23  6070－6080  6000  5540  8．97  6．5  388  500  5Z433A8   
Aksayqin                              Titだt   QuanshulRiver   5Z433B  48  86．25  8．8791  1．80  5700－5935  6080  5440  30．64  10．8  526    5Z433B47   
Ⅰ山ald  B血山River   5Z433C  38  322．74  58，3493  8．49  58755％0  6120  5360  113．80  205      5Z433C27   
River  hke   LitianRiver   5Z433D  22  277．74  67．4239  12．62  5910－5965  6240  5400  241．00  23．4  992  565  5Z433D8   
System   

Basin   Kl血l山Lake   5Z433K  20  4．37  0．1194  0．22  6080  5580  1．39  2．1  5Z433KlO  
totaI  708．97  136．2538  5．07  6080－5700  6240  5360  241．00  23．4    565  5Z433D8  

Gozha  RiversnorthofGozhaI．ake  5Z431A  ロ  10．45  0．7945  5，23  5920－5820  5590  5520  5．37  4．8   5Z431Al  
TiamshuiRiver   610  530  

Lake  Chongce Glacler River 5Z431C  30  413，28  78．8492  13．78  6090  5320  163．06  28．7    800  5Z431Cl  
Duocha River Basin  5Z431F    10．45  0．4822  0．87  5920  5600  2，02  1．6  5Z431F2  
total  5g  542．58  92．1730  6．78  61205820  6090  5320  163．06  28．7  783  800  5Z431Cl  

Jial性h血  HuanyaれgValley   5Z523C    114．62  13．21g6  4．09  5910－5640  5800  5440  44．30  7．3   5Z523C28  
HeishkiI点ke   940  450  

bke  Wumi喝L才ke   5Z523E  18  10．09  0．3809  0．56  6020  5540  1．92  2．7  5Z523E4  
Xiaokule   Basin  5Z523F  田  7．59  0．2349  0．42  6020  5300  1．17  1．7  5Z523F12  
total  242．97  22．7072  1．75  5640－6060  6070  5270  44．30  7．3  5Z523C28  

Total  1494．52  251，1340  4．53  6120－5640  6240  5270  241．00  23，4    565  5Z433D8   
Total  4579  7996．96  920．3157  3．02  6260－4620  6330  3960  251．70      1370  5Y641G23   

westwardglaciersreflectthe”工”shapedevelopment  
ofthelandformsintheWest Kunlun Mts．  
Table4shows that there are38glacierslonger  

thanlOkmintheWestKunlunMts．Ofthem27belong  
totheTariminlandriversystem，Withtotalarea of  
1722．06km2 and volume of 343．4434km3，OCCupying  
71％，64％and63％of the totalnumber，area and  
volumeofglacierslongerthanlOkm，reSpeCtively．   

4．Someglacialcharacteristics   

4．J．〟0ゆゐoJ曙わαJ妙βS〆gJαCわ行  
TheWestKunlunMts．areaperipheralmountain  

range along the northwestern edge of the Tibetan  
Plateau．Theintricacies of their geomorphologlCal  
circumstances result in diversity of morphological 
typesofexistingglaciers．Therearenotonlycommon   

thanlOkm usually have the upperlimits of6000－  
6500mand6400－7000m，reSpeCtively．  

Theorientationsofglaciersalsoshowclearpat－  
ternsinglaciernumber，areaandvolume（Fig．6）．The  
glaciersfacingnorth（includingnorthwest，nOrthand  
northeast）occupy74．5％，71．6％and67．5％ofthetotal  
glacier number，area and volume，reSpeCtively．This  
Showsthepredominanceofglaciersonthenorthslope  
Ofthemainrange．Thenumbersofnorth．westward  
andnorth－eaStWardglaciersare43．2％and45．5％of  
thetotalnorthwardglaciers，reSpeCtively．Thepropor－  
tionofareaandvolumeofnorthWeStWardglaciers  
decreased，34．2％and24，3％ofthetotalsofnorthward  
glaciers，reSpeCtively．Area and volume of north－  
eastwardglacierswererespectively52．9％and63．1％  
Of the totals for northward glaciers．The special  
Orientationalpatternsofnorth－eaStWardandnorth－  
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Fig．＆Orientationofg！aciersintheWestKunlunMts．  
a．Numberofglaciersinvariousdirections（％）．   
b．Areaofglaciersinvar主ot】Sdirectねns（％）．  
C．Giaciervo】umesi王lVariollSdirections（％）．  

GIJC粗【l打l釘h（kin）   

Fig．5，Relat壬onsh董pbetweenglacia11ength（＞3km）arldhighest   
limまtonthesot血slopeofW鴇tKun王unMts．  

Tabie4．Dis汁ibtltion ofgiaciersloロgertbanlOkm．  

N11ITlもerof  
Glaciers  

Area of  Water Volume Mean Area  
Glaciers  of Glaciers of Glaciers   

（km2）  （km3）  （km2）  

River System  

Hotan River（5y64）  
Keriya River（5y63）  
Gozha Lake（5z431）  
Aksayqin Lake（5z433）  

（5z523）  

Tota‡  
Percentage of totalmuml驚r  
i‡1tbeⅥ毎st Xlmlun泡蚤ts．  
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1608．11  328．7581  73．10  
113．95  14．6853  22．79  
361．91  75．4032  90．姻  
554．84  124．1248  110．97   
44．15  5．4700  22．08  

2682－96  548，4414  83．09   
32．8  59．8  

Itdevelopsonanancientplanationsurface，theupper  
limit6667m，theterminus5500m，andtotalareal19．  
33km2．ItisthebiggesticecapinChina．  
Anumberofglaciertonguesprotrudedoutfrom  

theicecapinvariousdirections．Thecoverageoffirn  
On the surface of aice cap and a slope glacieris  
tlSua11yabout80％，becominglOO％insomesnowyand  
COldyears．Onthistypeofglacier，theablationisnot  
StrOngarldthearealdifferenceofablationonaglacier  
islittle．OrlVa11eyglaciersa11doutletva王1eyglaciers，  
icepyramidsbegintodevelopfrom払esnowlirle．The  
maximumheightofthemis20－30m，muChlowerthan  
thatinMt．Qomolangmaregionwherethelatitudeis  
lower．Thelowerlimit ofice pyramids can usually  
reachtheterminioftheglaciers．Sometimesasolitary  
pyramid can be seen near the terminu鼠 Near the  
SOlitary pyramid，there are also occasionallyice  
mushrooms，Surfacelakes，ice caves，Stalactiticice  
andotherthermokarstphenomena彙  

Theglaciersint壬1isregiorlaretypicaicleangla－  
Ciersnearlyたeefrom surねcemoraine．Tbismeans  
thaterosionofrocksurfaceismucbweakerthan払at  
in Mt．Qomolangma area，tbe Nianqintangula Mts．，  
Mt．Tomur of the Tianshan Mts．，eaSt part Of the  
Qilian Mts．etc．   

glaciers such as valley glaciers，Cirque，Valleygla・  
ciers，Cirque glaciers，Cirque鵬hangingglaciers and  
hangingglaciers，butalsotheothertypesofglaciers  
SuChasicecaps（flat－tOpglaciers），Slopeglaciersand  
Outlet valleyglaciers．The former group ofglaciers  
aremainlyintheupperreachesofvalleyswherethe  
landformsareseverelycut，therelativeheightofthe  
mourltain massifis great and the valleys are often  
Shaded．StlCbglaciersarecalledmountain－typegla－  
ciers．Tileiatter group of glaciers can be ca11ed  
plateat卜typeglaciers；mOStareSituatedonthebroad  
and洩a1low valleys of the plateau surface，at the  
COnfluenceofmountainsandaflat ancientplanation  
surface，  

Thelargest valley glacierin the regionis the  
Duofeng Glacier（5Y641G23）at the source of the  
YurunkaxRiver，31kmlong，25l．70km2inarea．The  
height of the upperlimitis6757m，the terminusis  
4590m，也esnowli11e5960m．Thelargestoutleトvaト  
IeygiacieristheChongceGlacier（5Z431C8〉located  
ontbesol血slope，28－7kmlong，163，06km2inarea，tbe  
upperlimit6810m，arldthetongueextendsdowntoan  
ancientaqueoglacialfan，Theglaciertongueisbroad  
andcurved，becauseofthefreedomfromval1eywalls．  
ThelargesticecapistheGuliyaIccCap（5Z431C22）＿  
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Table5・Tracee】e汀1entSinice，Sr10Ⅵ㌢andwaモ訂inthe勒st K皿iun托蛮onfppb，1×10－9g／gj＊  

ple   1ing Content  
N。mb。r   Ni Co Cu Pb Zn Fe Mn Cr V Al  

1  River water   
2  Brokenice  

4  R童verice  

5  Snowfal1  

6  Meltil唱  
Water  

T  Nビl＼lS【1い＼＼・   

－－ 
．、  ．  

SnOW   

gl＿8   Glacierice  

lO  Frozenice   

12＋1  Graupe王  
191】4  Ⅰ正iltration  

fir†1   

24  Stalactitic  
ice  

30  Lake waとer  

31  River water  

32  River water   

33  SeasorlCOVe－  
rlng＄nOW  

34  River water  

Base Camp（5260m）  
E11d of Gozba G王．  
く528¢m）  

Elld いf（1いヱhaいl．  
（5280m）  
End of Gozha Gl．  
（5280m）  
End of Chongce  
Ice Cap（5970m）  
Sllrfaこein tbe  
to聯e Of  
Ci10ngCeice Cap  
On lake surface 
at the end of  
Chongce Ice Cap 
End of Chongce  
Ice Cap  
O王11ake surface  
at tbe end of  
C壬10喝CeIce Cap  

1．04＋…  一 212．20 ＜0．1  3．00  0．13  0．91  ¶ 274．17  
0，91  …   6．00   【   ユ4．61391，04 14．61   －  【 256．04   

0．26  w－ 10．舶   【  82．04 87．65  9．00   －   －132．65   

0．27  m ＜0．10 ＞0．川  2．80 72．27  3．73   －   【 252．53   

0．80＋仙  
－  10．67 ＜0．13 98．53  3．20   －   岬 258．67  

0．13  脚   8．87   【  10．83 74．22  2t74   －  0．88171．78  

0．91 冊   0．13 11．35 ＜0．10176．35  4．30   －   【 370．43   

0．95 ＜OJ 4．58 74．68  3．78 71，28 12．55  0．99  － 223．67  

0．13  ¶   4．43   ¶   9．65 27．39  6．26   －   －132．65  

Base Camp（5260m） く0．1 ¶帖  4．74 ＜0．10  3、55 81．32 2．24  0．66  － 230，92  
Middle firn area 
of Chonge Ice 
Cap（6200m）  
Chongce Gl．  
（5500m）  
Ⅳortb side oぎ  
Aksayqinbke  
Litian River  
near Zhongfeng  
Gl．  
Qongbinshui  
RiveT near Gong－  
Ⅹing Gl．  
SbeI唱iipass   

Middle of Kekeya  
River  

1．15 0．02  6．06  0．15 19．76 72．46  8．81  －   【－111．92   

2．16  m   2．40  0．06  8．10 32．94  3．3（） 0．30  －130．26   

4．75（）．25  0．75 31．00   w  12Ⅰ52 0－75 15．75 3Ⅰ64 219▲50  

1．88  ¶  】  51．90  3．60121．88 12．23   －   【 245．93  

2．52  ¶  0．06 23．16  0．96 24．30  0．24   一   【160．73   

0，30  ¶  0．75 62．55  5．70 28．73 1．50  0．98  【 304｝80   

7．05  ¶  3．30 423．6（） 1．58 255．00 9，38  5．33 4．24 糾胤50  

＊Analyzed by Panjingyu，Gao Siden and Liyiyu of GueiYiangInst．of Geochemistry，Academia Sinica．  

Samplesfromrivers，lakes，giaciericeandsomesea－  
sonalsnowdepositsarehigher．Pbinthemidstream  
KekeyaRiveris423．60ppb；itis212．20ppbintheriver  
nearBaseCamponthesouthslopeand74．68ppbinthe  
iceoftheChongceIceCapterminus．   
IntbeGozhaLakereglOrl，tbemineralcorltenti‡l  

glaciericeandicesurfacerunoffarelower，themean  
（29．7mg／l）beingalittlelowerthanonMt．Tomur（32－  
50mg／1）and Lenglongling Glacier（32．47mg／l）；also  
lowerthanNianqintangulaMts．（46．79mg／1）andMt．  
NaI頭agbarⅥra（103．29－183．S8mg／1＝Zbang，1984）．Itis  
琉usdeartbattbeyarefresbwaterofbighquality．  
ThetotalhardnessisO．349irlaVerage，SOtheyaresoft  
water．ThemeanpHis7．06，SOthewaterisslightly  
alkaline．AnionsaredominatedbyHCO3▼，andcations   

イ・ユ（；山（、んト甘√）（九リノJふ／Jl，  
Snowandiceweresampled＄eparatelytoanalyze  

traceelementsfromthemiddleaccumulationareaand  
terminusonChongceIceCapduringtheexpeditionin  
1987・Meanwhiie，meit water，riverwater，SnOWfall，  
graupeland glacierlake water were also eollected  
（Table5）・InallsamplesthecontentofAIwashighest，  
Varyingfromlll．92ppbinthe accumulation area on  
theChongceIceCapand808－50ppbinthemiddleofthe  
KekeyaRiver－SecondisFe，Whichまncreasedtovard  
tぬee‡idofaglacierorloⅥrerreaCbesofariver．For  
example，thecontentinbrokeniceintheChongceIce  
Capterminusis391．04ppb，and255．00ppbinthewater  
Of Kekeya River out of valley，Contents of Pbin  
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Table6－ Floralnamesin t王Ie gまacierreglOnOfthe勒stKuni皿Mts．  

ニュ985、7  Judge：LiB．and others  Sampler：ZhaIlg W．  SalⅥplirlg time  
Sampiing Place   NⅥmber Cbimese  
On the NewIce  
Age eI通moraine  
Of Zhongfeng Gl．  
（5200【5400m a．鼠り  

001 壬Ion感intian  
OI Kunlu扉engmaoju  
OO3  Sbuqufengmaoju  
OO4  Dantouy祁u  
OO6  DianzhuaIlが9rO喝Cai  
OO7  YuzhuangzbengnlaO  
OO8  Huangqi  
Oll Xia†lZbuangzaozblli  
O16  Zbongyazao魂0血e  
O18 JiiirlgmaO  
O19  Zanggalメユ  

Rbodiola  
Saussurea depsangensis  
Saussurea gnaphalodes  
Ajania scharnhorstii  
Cerat（〉ides compacta  
Shipa slぬ澄Siii封0Va  
AstragaltlSSp．  
Arenarea bryophy11a  
Poa王itwinoviana  
Potentilla  
Hedinia til）etica  

On the New Ice 
Age e†】dmoraine  
OfCムongceIce Cap  
（5750m a．s．い  
（】987．8．）  

1  Ⅹizangbianmangiu  
2  Jilin卯aO  
3  S！1uqu毎耶夢naqラⅥ  
4 d2ingJvotuercao 
5  NepalhuangJln  
6  Zongbaotingli  
7  Zhongyazaosbo血e  
S KllI山lIlft、tlゞnlaいjl】  
1ユ  Yiyebua喝anCai  

Ⅵraldheimia glabra  
Poterltilla  
SatほSurea卯ap壬Ialodes  
Lagotis decuml光nS  
Corydali＄hendersonii  
Draba lnvolucrata 
Poa lltwinowIana 
Salユ∬urea depsallge王ISis  
Youngia tenuitoiia  

Ⅹian老huangzaozhui  OTト血e NewIce  
Age fateral moraine 
Of C王101唱Ce Gi．  
（545触a．s．1．）  
（ユ987．乱）  

Arenaria bryophylla  
Poalitwinowiana  
Sau＄urea gnapllalodes  
Draba involucrata 
Ox餌ropes sp．  
Waldhemia glabra  
Christoiea bimalayensis  
S；亀u岱urea∂epsangensis   

13   
14  Z‡10mgyaZaOShube  
18  S】1uqlぱe釣gmaOju  
19  Zongbaoti王11i  
20  Jidou  
22  Ⅹizarlgbianmangjt1  
23  壬ii汀乏alayagao釣】aI】ja1  
24  Kunまumfe聯a（）ju  

by Ca2十；the hydroc‡1emicaltypeis double caicit王m  
Carborlate（Shel唱，1989）．   

尋．ユ7協gg由cあー打扉噌ぬがg椚諭研用緒扉  
The eco王ogicalerlVironment arolind giaciersis  

importantinglaciaiclassification．Thecomposition  
andtypeofpioneerfloracommunitiesgrowingaround  
glaciers，eSpeCiallyonthemorainesofNe咽1aciation  
and LittieIce Age（even on surface moraines〉，are  
Cioselyconnectedwiththeclimaticconditionsaround  
glaciers．Floralnamesin the glacier region of the  
WestKunlunMts．areshowninTable6．  

Thecomposition and type offlora commtlnities  
On the Zbo喝feng Glacier，Chongce Glacier and  
Chongce‡ce Cap on thc south slope of the West  
KtlnlunMts．areapparentiydi鮪rentfromthosei11the  
maritimewtype glacier regions（Zhang，198乳in  
SO11theast Tibet ofCbina，Whicbis a typicalmarト  
time榊typeglacierregion，Ontheendmoraine，1ateral  
moraiIle and even surねce moraine Ⅵ7bich formed  
duringtbeNeoglaciationandLittleIceÅge，tbe鮎ra  

CO血munitiesaremainlyco‡npOSedofPinaceae，Ctlp－  
ressaceae，Salicaceae and Eri（：aCeae．The Tortula  
SinensiskC，MuiトBroth，SO－Ca11edglacialmice，Can  
be found on theice surfacein the maritime鵬type  
glacierregion（Zhang，1981）．Blit，intheWestKunlun  
Mts．，theecologlCalenvirorlmentiscbaracterizedby  
Compositare，CruciferaeandGramineaeetc．  
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