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Abstract  
Surねceve壬ocityandstrairlrateOftbeChorlgCeIceCapⅥreredeteminatedby汰emetbodsof  

intersectionandrbomboidrletWOrkoveraperiodoftvoyears（1985…1987）oroneyearく1987w198乳  
Tbesurfacevelocitiesandsもrainrateswereoftbeorderof3mノa，arldlO－3／arespectively．Pos主tio†は1  
Variation of glacier terminiwere obtained，by comparing maps on a scale ofl：50，000arld field  
ObservatiorlS，duringaperiodfrom1970and1987．Itwasfoundthatthetermi‡lioftheCho‡喝Ce‡ceCap  
andtheGlユOZbaGlacierbavenotcharlgedrnuchint‡1eirposition，TheC‡10ⅥgCeGlacier，boⅥ7eVer，bas  
retreatedb）・abotlH2（）l11in thビPPTiod．  

1．lntroduction  

Mea餌rementOfglaciermovementisanimport－  
antbasisnotonlyねrstudyi†lgglacierdynamicsもut  
also for obtainingrelat主on洩ips between glacier de｝  
Velopmentandclimate，andforpredictingtbetrendof  
glaciervariationsin洩enearfuture．Nodata，bow・  
tl、▼er．areこIVこIilableonthetllOヽでmentOfglこIeiersinthe  
lⅣpst Ktll11日llhrl（）tllltains．■1、hlナSl汀faceヽでlo亡itiesこ川d  
StrainratesoftbeChongceIceCapweremeasured  
using the traditionaltecbnique．The variations of  
glaciersize，includingglacierarea，glacialadvances  
andretreatsasveliastbecbangesofglaciertbick－  
nessrt？neCt Cli【一1aticchangesin thepast．Thee＼・Olu・  
tion of汰e Qlユaternary glacier a‡ld envまronmeTltal  
Changesi－－tbeVestKunlunMou眈aimisreportedby  
alengぞgαg．（199軌Intbisreport，thereわre，Onlythe  
basic characteristics of the Chongce Ice Cap and 
recentvariationsofglacierterminineartheicecap  
are described．  

2・MoverTlentOftheChongceIceCap  

The－1－OVtl－11ent Of tht！ictICaPl＼▼aS Obtained by  
measLlringthビdispln（elllビntS〔1f］narkprstこIkt、S．install－  
edontheicecap，inacertain匹riod．Tbepositions（）f  
thestakesateachtimewereobservedbyatriarlguia・  
ti川1Sur＼▼P）・mPthod11SillgiltrWild T一コ●’thtlOdolit：e．  
S11ぬce strain rate was observed by measuring  
Cbamgesinrelativedistanceofstakes，instailedasa  
rhombusnetwork，WithaSokkisha t†Redo仙1A”eie－  
Ctr（〉nicdistancemeter，OrWithasteeltape．  
The rhombus network consisted offive stakes，  

OneOfwhichwasat払ecenteroftberhombtlS，arld  
OneOfthed壬agonalswasintbedirectio†10f‰w．Tbe  
StakesoftbestrairlnetⅥrOrkwereplacedsotbat血e  
len離bofeac王1Sidewasro11gblyequaltoicetbickne∬  
atthesite，WhicbwasreportedbyZbも1（198乳   
Tbepositionsofmarkerstakesweresurveyedby  

し二t－etl‘、／L7／．（19印l．；lndaregiveninFig．l．Fi＼でStakes  
AltoA5ナWereplacedinJu王y，1985，arldreslばVeyedin  
Au那St，1987．yourt襟nStakes，Blto重責12a‡1dCltoC2，  
WereinstalledinJuly，1987．Theirdispiacementswere   
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measuredaboutoneyearlater，inAugust，1988．Two  
StraingridswerepreparedatB4and B12．Themear  
surementperiodfortbeB4gridwastbesameasfor  
thestakes（1year），btltthatfortheB12gridwasonly  
OnemOnth，JulytoAugust，1987．  

TheresultsofthesurveysaregiveninTableslto  
4，inwhichflowdirectionsaregivenindegreesclock－  
wisefromNort‡】，Itca王】beseer）inTab】elandTable  
2tbattbe flow speeds are rougbly3m／a，Whicilis  
rather smallon theice cap．The maximum annual  
Speedin1985r1988wasfound，at A4and B9，tObe  
about3．9m／a，Whichismuchlessthanthevelocityof  
valleyglacierswithsimi1arsize（LIGG，1986）．  

Based（〉naCttはiobserveddata†anempiricalfor－  
muiaofan‡luaisurねcevelocityそ乙ちきfortheChongce  
IceCapwasfoundasfollows：  

Lちニ2．90×103α〟2   

where払isgiveninm／a，aisthe surfaceslopein  
radians，andガreprese11tStbeicetbicknessinm．Tbis  
expressionshowsthatthesurfacevelocityisdirectly  
proportionaltothesurfaceslopeandthesquareofthe  

Tablel．Surface flow vectors alongAline，Reliableice thi－  
ckness data vere not obtai幻ed at Aユand A5，  

Fig，1．PositionsofmarkerstakesontheChongceIceCap（after  
Chenet al．，1989）．ABC：AdvarlCeBaseCamp．  

tbickr】eSS．The form of tもe expre∬ionis sligbtly  
differentfromtbosecommonlyused（Paterson，1981），  
but our equation gave a good fit to the data as  
mentioned below．The equation wascomparedwith  
theactualsurfacevelocitiesatpointsA2toA4andBl  
to Blま Tbe汀】aXjmum differerlCe between tbe cai－  
culatedandmeasuredvalueswasO．34m／aanddid！10t  
exceedthelimitofsurveyingerror（seeTable2）．  

Possiblereasonsforthe slowice capmovement  
areasfollows：1）thesourceofglacicrmassissma11er，  
meanannualaccumulationontheicecapbeingO3to  
O．5m／aくÅgetaggα乙，1989；Kang，1989）；2）theicecap  
is a continentaトtype g】acier，arldi七重s co頭ecモured  
from temperatures observedinbore岬holes that the  
bottomtemperatureoftheicecapis～5．70Cto－13OC  
andtheicemassisfrozencompletelyonthebedrock  
（Zhou Tao，private communication）；3）radio echo  
sounding showed clearly several ridges and relief 
formsontbeicebed（Zhu，1989），and払eicetongue  
terminusisobstruCtedbyaterminalmoraine20A30m  
high．  

Thevelocitydistributionalonglongitudinalpro・  
ぷiesoftileC！】OrlgCe‡ceCapissi汀Ijjartot‡1atOfva封ey  
glaciers，thatis，thevelocitiesincreasetotbeeqtユili－  
briumlinefromthetoporsource，anddecreasegraY  
duallytowardtheterminus．Thevelocitydistribution  
isparabolic，aSShowninFig．2aand2b，  
ThesurfacestrainrateatB4wascalculatedusirlg  

datafromJlユ1y18，1987toAugust12，1988，andfrom  
Juiy22，1987toAugりSt25，i987わ㌻王‡ま乙Tberesuits  
are shownin Tables 3 and 4．From the observed   

No，  Heigbt Displace－ Ⅴ（mね）FloⅥr  乙ち  ∂ぉ／あ  

ment  direction＝KaH210L31／a  
1985．7．29…1粥7，8．24  （m／a）   

A5  6188 6・92±0・48 3湖 177   ＊   ＋069   A4  6059 8・17±0・30 3■94 182  3・3S －033   
A3  5977 7・64±OJ9 3・69 186  3・44 －228   
A2  5930 6・36±0・i3 3－07 1お  3・82 －287   
Al  5887 4．86±0，10 2．35  189  ＊   

Table2．Surface flow vectors along B and Clines．  

Displace－ y（m／a）Flow  乙ち  ∂存／＆  

Tllビ11t  direぐtiいn r人くざノJご1（トさ1‘a  

（m）  （／a）   

1987．7．28…19銅．8．12  
6327 1．34±0．44 1．28  188  
6270 2．50±0，42 2．39  150  
6213 3．88±0．41 3．71  165  
6165 4・13±q・40 3．94  170  
6118 3．＄＄±0，38 3．50  169  
6073 4．01±0，36 3．83  178  
6025  
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5997 3．75±0．32  
5974 3．75±0．31  
5936 3．60±0．28  
5902 2．80±0．02  
5854 2▲30±0，¢1  
5840 1．79±0，01  
5SOl O．50±0．01  
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D】SlanCe10g】acialternl川u5（100m）  

Fig．2b．LongittldinalprofileBoftbemovingvelocity oftわe  
Cho一喝CeIceCap．  

Table3．Surface strainrate at B12．  0   5  1（） 15   20   25  
Distance to gIacia）terminus（100m）   

Fig．2a．Longtudina】profileA ofthemoving velocity ofthe  
CllOngCeIceCap．   

longitudinalstrainrate∂u／a方，andtransversaistrain  
rate∂w／∂z，theverticalstrainrate∂v／∂hperpendic・  
ularto theglacier surface and the shear strain rate  
（∂u／∂z＋∂w／ax）／2 were calculated by theleast  
Squaremethod，aSShowninTables3and4．Eachstake  
lineÅorBisapproximatelypara11elt（〉a蔦owline，  
andhence，longitudirlalstrainratecanbecalc111ated  
from gradients of velocity data．Strain rates thus  
obtained are showninTablesland2．  
These tables shoPr the distribution of surface 

StrainratesontbesoutbernpartoftheChongこeIce  
Cap：thelon由tudi11aistrain rates are 十0．0037a to  
－0．003／afromtheupperparttotheterminusofthe  
icecap；thelongitudinalstrainrateispositiveatB12  
Whilethestrainratesarenegativeat B4．Thetrans・  
VerSeStrainratesareaupositive，＋0．0042／a atB12  
and十0．00247aatB4．  

As theice mass moves，壬t deforms piastically  
under gravity，and characterized by the extension  
flowintheupperpart andcompressionflowtoward  
theterminus，anddiffusionflowverticallydownward．  
Itisconsideredthattheextensionareaisabove6000  
ma．s，1．and払ecompressionareabe王ow6000ma．s．1．．  
However，both parts were characterized bylateral  

∂〟／∂方   ∂緋／∂g  （∂〟／∂z＋∂抑／∂γ）／2  ∂〃／∂ゐ  

（1／a）   （1／a）  （1／a）  （1／a）  

十2．6（〉＊1¢‾3＋4．18＊10【き  十3．38＊10【3  －6Ⅰ77＊10－3  

Table4．Surface strain rate at B4．  

∂以／蝕   ∂紺／ぬ  （∂〟／ゐ十∂紺／∂∬）／2  ∂〃／∂カ  

（1／a）   （1／a）  （1／a）  （1／a）  

岬1．43＊103十2．35＊18▲3  －2．28＊10¶き  一0．92＊10⇔き  

expansion．The transverse strain ratein the upper  
partistwicethatinthelowerpart，Thestrainrate  
distribution seems to explain the fan－Shape of the  
ChongceIceCap．  

3．Recentvariationsofglaciert即minus  

Therecent variation ofthe southern margln Of  
the Chongce王ce Cap was obtained by a repeated  
StlrVey．ItⅥ7aS払undtbattbeglacialterminliSretreat－  
Cdaboutl－2mduring29th ofJuly1987to13th of  
August，1988．For obtainingthe changefor a rather  
longperiod，thepositionsobservedonthegroundin  
1987 were compared with stereo air photographs  
takeniIl1970．Becau父themarginoftbeCi10ngCeIce  
Cap contacts the ground surface smoothly，Obvious   
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Asmentioncd above，three glaciers adjacent to  
theChongceIceCapareconsideredveryclosetothe  
Stationarystate－O11王ytbeChongceGまacierandZbo‡lg－  
feng Glacier（Zhang andJiao，1987）have retreated  
much．Advancingandretreatingglaciersexistinclose  
proximityinother areas，for example，the Batura  
GlacierintheKarakorum，Pakistan，isadvancing，but  
t‡1ePasuGlaciernearitisretreating（Sbi，198軌Tbe  
ねctorswbicbcau記adva11Cingandretreatingin挽e  
SameareaareCOmplicated．   
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Fig．3．TerminaivariationoftheChongceGlacier・   

topographicpointswereveryhardtofind．Inaddition，  
theaveragescaleofairphotographswasl：50，000i．e．，  
thereis a significant amount oferror（abotlt15m）  
involvedint壬Ieinterpretatio†l．T壬IuS，itwasverydif－  
ficulttointerpretsmalivariationsoftheglacierter－  
minuscorTeCtly．Thevariationsoftheterminusofthe  
ChongceIceCap，howevcr，areCOnSideredverysmall  
in the past17years．Thisis compatiblewith the  
positiorlOftheterminalmoraine，Whichalsoindicated  
tbattbeglacierdidnotadvanceorretreatmucb．Tbe  
GozhaGlacierandananotherglacier adjacenttoit  
Werealsostableinthepast17years；thiswasdeduced  
with reference to an obvious bedrocklump（like a  
rochesmoutonn6es）neartheterminusclearlyidentifi－  
edirlar主aerOphotograpb．AlthougbZbarlgandJiao  
（1987）suggestedthatitisadvancing，tbeicetongueof  
theChongceGlacierwasfoundtohaveretreatedby  
about420m（±14m）duringthepast17years，withthe  
annualrateof24．7m．Therecentretreatisconsistent  
withthesuchdistributionfeaturesgrassgrowthonthe  
groundsurねce，dryorwetbotlndaryonthe許Olユnd  
Sl汀ねce，eXpOSureOfslユbwiceandno singleseracin  
frontoftheglaciertongue（thereareisolatedseracs  
On both sides of the glacier tongue）．The surface  
heightoftheChongceGlacierhasfal1enbyabout20m  
duringthelast17years．  


