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Abstract   
Accordingtodataぎrom鍼dobservat主珊SOn汰esouthernsiopeofWestKtユnltユninJuly1985a‡ldiaもoratory  

anaiyses，at蔓eastthreeglaciationssincetheMiddlePleistocenecanberecogn主zed．Therewasnogiacierinthis  
regionintheEarlyPleistocene．ThemaximumglaciationoccurredduringtheMiddlePleistocene．Thestrong  
neotectonicmovementhappenedfromtheendoftbeMiddlePleistocenetothebeginningoftbeLatePieistocene，  
SOthattheancientTianshuihailakewasseparatedfromtheAksayqinbasin．SincetheLatePleistocene，glacier  
developmentwasrestricted・In16150±553Clヰyr．B．P．tbeancientIJitianGlacierwas29kmion凱about6km  
iongertbantoday，andin21046±7ま6Ci4yr・B・P・theCho喝CeflattoppedglacierwasaboⅥtlkmlongertban  
today・During the Hypsithermalin the Holocene，the glac呈ers retreated，but they readvancedin the  
Neog王aciation2720yearsa那．Recen晦，aitbo噸b most of the glaciers are retreati喝，SOme感aciers stii壬  
advance．  

1．Introduction  

West Kunlun Mountainlies between the  
XiれjiangandtheXiza喝．Itismostmagnificentand  
h主gbestmolintaininthenor軌western partofQingl  
baトⅩizangPiateau，fromtbeYarkantRivergor酢  
to eastiong如de83030，・There a托ma叩giaciers  
Witbtotalarea8438km2（Zbeng1986）．Thisisoneof  
the許eateSt giaciation centres on the Qinghaト  
Ⅹizang‡｝王ateau，eSpeCiai王y tbe giacier area of the  
West Kunlun ma主n ra喝e between Tianshu主haiand  
GuiiyaPass，abouも3300km2，Or30％oftbismountain  
area≠Manyvailey離aciersareabout20－30kmlong  
aれd§eVera王蔦attoppedglac壬ersareamongtわeiongest  
glaciersinChina．Accordingtoresearch，duringthe  
Q11aternaryice a酢S，the Paiaeog呈acier areaⅥraS  
mt‡Chlargertban払atoftoday．   
Attbe beg玩ning oftbe20thcentury，Western  

狂喜ent妄stsreportedtぬeremnantso£Quaternaryglaciaサ  
tionof theWestKunlurlanditssurroundinge11Viron－  
ment（Stein，1912；Sobolevski，1919；Trink重er，1930；  
Norin，1932疏奴）．   

‡n1976，tbeCoIⅥP陀わensiveScientificExpedit喜0王ユ  
OfQingbai－Ⅹi諾angPiateau，ÅcademiaSinicainves－  
tigatedtheseglaciersoftheQuanshugu Riverhead－  

WaterS・ZbengBe閏Ⅹi喝ha§SuggeStedtbreeg王acia－  
tionsonthesouthslope：theKunlunGlaciationof  
theMiddlePleistocene，andtheQuanshigouGlacia－  
tionandtheBirlSbuigolまGはcia七重onoftheLatePleisto＿  
ビPnビIZhビt噌lイ‘J／．1981）．  

Fig．l．Skぐteh map（一f tht、WビStlくunLunヽ7lLlulltこ1ins hft†＼＼・．1ビIl  
Xin感ia噸andXizang．   
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existingglaciers・TheWestKunlunvoIcanicdeposit  
isveryfamous．Therearenot anybumaninhabit－  
ants btlもthere are ma呼野i王d yaks，donkeys and  
TibetこInこIllttllopt？S．】t shows the high cold geumo  
p壬10logicalはndscapeoft壬IeQinghaトⅩiza喝plateau．  

In1985，theSino－JapaneseJointScientificExpe－  
（1iliいn＼＼’‖1Holht：SOuthprllSIopt）OftheWestlくuT11u11  
tostlユdytbeexisぬggiaciers，g王aciaigeomorpbolog㌢  
andpermafrost（Fig，1）．  

Accordingtofie重dobservationa‡1ddebr責smineraま  
data，Claymineraldata，SpOrONpOllenanalysesand  
Ciヰ da血g，the ouもiine of geoio宮y and geomor－  
pboio野，tberemnarltSOfpaiaeogまaciers，まake8eve－  
lopmentナaildtheevo旭主onoぎQtlaもernaryg王aciersand  
palaeoenvirorlment｛〉f tbe soutb dope of thelⅣest  
KunlunⅥrereStudied．Tわeresultsare‡lereWithpre－  
Sentedfordiscussion．  

3．TherernnantofQuaternary g霊acier  

Ontbesouthsiopeofthel好esもKuniun，located  
between Tianshl油aiand Glユ1iya Pass，are many  
exi或ingvalleygia（ニiersextendingintotbepiedmontor  
inとermontanebasint HoⅥreVer，theancientglaciers  
Werelarger t‡lar葦tOぬy▲1Ⅳe ca熊野e Oldlaterai  
morainesandend morainesdisとributeda王ongtheU…  
Sbape vaまieys，Vide‡nOrai11e fiaぬrm and moraine  
plainonthepiedmont；evenSeVeralboulderslieon  
themo11ntai罰上州tOppedpeneplairl．  

Åccordi喝tOtheir geomorpboiogicaiandstra七重－  
grapbicfeatures，払eirweatheri喝andC14datingof  
tills．thtででglこIL・iationsnlこl〉■btlidentified：fromoldto  
new，the Kunlunin the Middle Pieistocene；the  
QanぬuigouandtheBまngsbuigouin払eLatePieistか  
Cene；andtbeNe噌1aciationintheHolocene、  
Nowwediscu∬theQuaternaryglacia如nofthe  

LまtまanRiyerandoTlもhenort圭10fGozぬCo，  

ユノ．鮎川拙け～／〆（抑イ√〃／gん甘んソ▲り／‾J一〟山JJ／〟什ソ■／川′J  
Jれ一恵／J毎J什れ油川  
TheLitianRiverori由nates抒omtbetermimusof  

ZhonがenGlacier，abigva呈iey giacierこOmpく）Sedof  
fourbigice幻ows，iもS23．4kmlongalld241km2i‡l  
area，ⅠもS terminusiies at54（）O m a．s．l．Tわe汀Ieit  
Vater fbwsinto Åk㍊yqin Lake tもrougb tbe  
Aksayqi11Valley．The ancierlt mOraines are dis－  
triblユtedinとbemidd重esectionoftbe‡ノitianRiverand  
Onthemountaintoppedpenep王aillSOnbotbsides（F呈臥  
2）．  

ユJ．J．〃J一、ル）／り汀〃（、川（／仙りIJ玩（、  
Modern moraines since the17仰19th Little‡ce  

Ågemayもediv主ded主ntoh好OrOWS．Theinsideend  
moraineiiesat5亜Ominheigbt；itis300m魚■Om  
Zboれg兜nGiacier．‡tsrelat主veal七主tudeisal）Out30w  
40汀l：itscok汀is酢ay－black：Thebigboulders  
are comf）OSed of ca沌onaceo鵬Sbale and許anite．  
Deadiceexistslmbelowthesurfaceoft壬IemOra主ne，  
Theoutsideendmoraineis600mfromtilegiacierat  
536¢ m a，S．i．；iも＄COloris yeiiow．The end  
morai王1e above comnects to tもeir箋Sidelowerlaもeraま   

2．Outlineofgeo．0gy andgeomorph010gy  

Inviewoftectonics，theWestKunlunbelongsto  
軌efoはedzorleOftheHercynianmovement（Changg≠  
α乙1982）｝ T壬1epaiaeozoicgroupsも柑taareCOmplete，  
tbere are mainly clastic rocks，Carbonate deposits  
withvoIcanicrockso書法ailol瞥－Sea faciesandalter－  
natil唱marine and continell短1beds．Botb払はing  
andfaultingdevelopverymucbinlⅣest Kuniun．王n  
thisregiOnarethreetectoniczones：thegeosynclin  
∠OnetlfNol．thKunltln，thepi11ilttLIZOiccr）■Stこ111inerot：k  
ZOneOfCentralKun呈un，andぬegeosynclinezoneof  
S＝1thlくuIllu11．Th（1rL†arぐ・tllt■什Srl州lハ）Pt）edlllOL‖l－  
tain ranges conforming to tbe tecもonic zone－ T壬Ie  
northernrangeisca11edKaratas－MI．uistagShan：  
its bigbest peakis caiied Muztag（6638m a．s．l．）－  
The altitude of tbe mounも急呈n ri（まge reまaとive to払e  
TarimBasin葺sabout4000肘5000m，SOt壬1at主tisvery  
Steep andits middle－loⅥ㌻er SeCtionis covered by  
aeoiiansand andioess こitsboⅥFSadesertmountai‡1  
iandscape。  
Tbemainmountainrangeisca！1edYti王unkaxnan－  

Sban，ぬeIligbesもarldtbewi（王estinWestKuniun；its  
COmmOnぬe王宮btisover6000m．Theわigh飴tpeaiく，  
Mt，K㍑nまun7ま67ma．s嶋i，，iiesatモモIeSOurCeOfthe  
Litian River．There are many glaciers20珊30km  
long，andbig幻at－tOppedglaciers．   

1’lleSりut11Prllt■n叩PisこIbいut55州州（1い111こ1．S．1．  
W他severaismaligまacier＄．  

There are manyintermontane basins and wide  
Va11eys rlユnning E仙W”on both sides of the main  
range，SuCま1aSTiansh㍑ihaトÅksayqinLake鵬…・Gozba  
Cobasinonthesouthside，about20N30km wide，  
4800仙5200ma，S．王∴ aiargescaleancientlacustrine  
plain，ar18pluvialand翫Ⅴ壬ogまacia】fansareformed＿  

Manyancie‡嘘glacialdepositsまieinfront oft壬Ie  
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Fig．2．GlacialGeomorphoiogicalMapofZhongねnGlacierRegionon汰eSoutbSiopeofl野estKunlun，  

8uctuation．  

．？．／．エ〃仙イ〃ルナ扉町中一仙，山∫／g山（・ん・J／んり7  
Anendmoraineliesat5280…53（）6汀Iheight，26m  

abovethebedofLitianRiver，500mwideand700m  
long，6km from ZhongfenG重acier，Thedebris and  
boulders ofthe end mora主ne are composed oflime－  
まOne，訂anite and silale．1野e couid如d striaもed  
boulders．AccordingtoC14dating，theendmoraine  
was formed at1615±553yr．B．P．．Thereforeit  
belolュgStOtheLa或Glaciatiorl．   

11111rこIl11e．  

TwoendmorainesofNeoglaciationarelkmand  
2kmfromZbongfenGlacieratheigbtsof5350mand  
5340m，reSpeCtively．Theyconnectthemiddlelaト  
eralmorainein the upper part，and gave features  
Similar to Neoglacialmoraine of Chongce flaト仙  
toppedgiacier（2720±85C14yr．B．P．）．  

OntheWestbankoftheLitianRiver，thereare  
four arcuate endmorainesin front of Litian Glacier  
COrreSpOrldingtotbe‡‡0locene．Th野are50m，180  
m，600mand988mfromtileglacier，5400m，5390nl，  
5327maれd5320minheig王It，reSpeCt圭vely．The紬O  
glaciers mentioned above represent simi1ar frontal  
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exisも．Tbere女汀eWeCOnCludeもbatthesebouldersare  
tbemarginaidepositbeltoftheancienticecapofthe  
northmountainintheMiddlePleistoceneage．   

ユニ＼r領一／1－川梢川イ丹一〃〃（イ√〃／g／仙、Jり■〃り／ナノ～‘リ■（ご（－ニノ山  
（’い  

Gozha Cois theiargest giaciofiuv主a里Iake，224  
km2in area arld5080minlakelevelbeightinthe  
sol射出piedmorltOfWesもKurliun，Nor軌ofGozhaC8  
aretbeiongestvalieyglacier卿ChongceGlacier†and  
thebiggestflatAtOPpedglaeierNGuliya G】aeier，On  
tbe sou康slope of West Ku†血n．However，t壬Ie  
ancientgiaciersverelarger；tbeseexte王1dedtot壬Ie  
northmarginofthepresentGozhaCo．Thevarious  
morainesofdifferentagesarerepresentedasfollows  
（Fig．3）．   

、‘J．ユノ．．仙川J肌1∫J机・▲、仙丁んバ／gん打山晶JJ  
T壬1ere are tWO mOraineiakes on tbe southern  

marginofChongce‡ceCap，Wbich主saflat岬tOpped  
glacier，Thebiglake5720mirllakeleveibeight，  
600miong and500m wide，islocated onthe west  
Side，Theendmoraine ol血ide theもiglakeisl．08  
kmfromtbegla（：ier，abouも30肌48mabovetheleve重  
Ofthebigiake，andcomposedofyeilowsand或One，  
1imestone and granite．C14dating ofthe moraineis  
21046士716 C14 yr．B．Pリ Showing that the end  
morainewasねmedi王Itheiastg蔓aciaぬn－ Theend  
morairleCOnneCtStOtheendmoraineotitSidetheeast  
morainelake．  

Tbe end moraine of Neoglaciationisiocated  
nort壬10f two moraineiakes，500－200m from t‡1e  
glacierandformed2720士85Ci4yr，B．P．‡tmaybe  
COmpared with the Xuedang advance（2980士150C14  
yr．B．P．）of払e Neogまaciationinsoutbeast Xizaロg  
（Zheれg Benxi主唱et a王．1981），B11t紬O Sma11e‡1d  
morainesiying120mand80mfromthegiacierwere  
formedin17世19thcentury：LittleIceAge．   

‥∴＼二・．／ノ．・い＝．、・，ハ．．，ご．リ．／，・／－ －‘ ′、  
T壬Ieh王宮bermoraineplain2008kmw主de，5400－  

5800mbighislocatedoutsidetbeendmorairieOfthe  
last glaciaとion，The boulders on払e‡1igh moraine  
plairlareCOmpOSed of granite，1imestone and sand－  
StOne．Somearel－2minsizes．  

．：才．ニュ り／‘ム・†・〃J州J／Ⅲ】♪んJ（／iけ川‘イJ〃√Jh仏イソ（▼ふ／l7（1Ⅵt、  
Theoidermorair里epまat払rmis6－17kmfrom血e  

glacier5080w5400mhigh，100M300mabovethebed   

JJ．J∴～∴l古JIJ／畑－／げ川（－バ仏前り癌／JげんJ／川J／／肘ハ7／柚－∫  
〃－川J小メた樹t1‘†／■⊥√Jん－川南‘－t∵〃‘∫  

Moraineterraceandhigherlateralmorainesare  
locatedabout20岬∪川40mabovethebedofLitianRiver  
andcutby餌vialgullies．Thelowesもparとextended  
dovnt（）5240ma．s．重．，七重IereねretbeancieTltZhorlがer主  
GiacierⅥraSllkmlongerthantoday．Accord量ngto  
軌eir morpbologicaland weatheri咽短atures，汰e  
bigherlateralmorainesco11idbecomparedⅥ㌻ithtbose  
OftheQuanshlユigouGlaciation．   

．■ブ．J∴ノ．川rノ／／／／い〃仙1Ⅲ（W〃山／JJ／り／咋（ノ／－r〃（や山／JJ  
Ont壬1emOunta主n剛毛Oppedpen叩！ain貪■Om5508m  

to5700ma．＄．1．locatedwestofLitianRiver，there  
aretwomorainebelts．Theirbouldersarecomposed  
Ofmainlygraniticporp‡lyry丘om払ealpinezoneand  
quartzitic sandstone，S‡ユa王e a‡1d scbisもfrom the sur－  
rotlnd主ngareas．Theiowermorainebeitliesat5500  
ma．s．i，，5【10mtbickandthehigber汀10rainebe托s  
王ieatabotlt5600ma．s．1．50岬180mwide．BetⅥ㌢een  
tbemoraillebe圧sarevariedtheperiglacialiandforms  
StiChastbeblock封eld，StOneStripsandstoIleCircles  
ねrmed fromlocalbed rock debris tlnder cryogenic  
weatheringandfreeze畑地awaction．Fromtbeぬcts  
王Ⅵentioned above，erOSion and8eposition of払eice  
eapsuggestthatalmostalldebrisandboulderswere  
depositedonmargmalbeltswithlittlesubglacialtill  
duringicecapretreatbecausethe amouれt Ofdebris  
transportedbyanicecapissmalま－  
Accordir主gtOil血rpretat主onoftbeairphotosand  

tbetopographicmap，沈eareaoftheancienticecap  
wa＄abotlt2七重meslargerthantoday、Nowseveral  
deep V－S‡laped va11eys clitinto tbe mountair巨  
toppedpenepiain．  

ユ／．こラ．刀J‘・♪一山‘、叫ん〔・ノンJ／什〃仙川／（！／－ ふリノ／Jハ⊥阜  
ハぎJ（けJ  

From the middle section of theI．itian River to  
SenliPass，ぬereisahighbroadvalleyru11ningE－－－  
W，8kmlong，2酬2．5kmwide，5400w55緋トmJligh，  
and about200一岬300m above the bed of tbe Litian  
River．Åbighmora主neplainl．5kmwideexistsom  
theno豆hsideoftbeval王ey．Itbouldersareco汀ipOSe（ま  
Of mainlygrarliticporphyryandsandstone，Several  
Wide shai王ow dry glユ11ies were formed on the big壬1  
moraine piain，and cut bigh glacio鮎vialte汀aCeS  
Wh主cbsuggestanancまentgiac壬ofまuvial里ake，On払e  
SOⅥtゎーfacingsiopeoft‡把nOrthmountainoftbewide  
Valley，however，ClrqueSandU仙・Shapevalleysdonot  
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Fig．3．GlacialGeomorphologicalMapofChongceGlacierRegionontheSouthSlopeofthe  
West Kunlun Mountains．  
kge王Id：1．glacier，2．まake，3．moraineof17－19tbcentury L翫Ie王ce Age，4．moraineoftbe  

Neoglacia如n，5．morailleOflastgiaciation，6．moraineofQuanshuigouGlac主ation，7．  
moraineplatformofKunlunGlaciation，8．boulders，9．platformofglaeialerosion，10Y  
cryo嘗enetiedebrisflowhighestmountainzone，11．freeze一班aw solifluatedslope，12u  
fhvialfalュ，13．oldglacio蔦uviaite汀aCe，14．mars主1land，15，10Weralluvialte汀aCe・  
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OfTianshuiRiver．Brownsoilhasdevelopedonthe  
moraine platform，grOWlngSOme graSS．The boulL  
dersontheplatformhavesufferedstrongweathering．  
Thereareseveralwideandshallowdryriver－beds  
formedbycuttingofglacialmeltwaterduringthelate  
Pleistocene．Fromtheabovementionedpoints，the  
Oldermoraineplatformmaybecomparedwiththose  
OftheKunlunGlaciationintheMiddlePleistocene．  
Wecouldseevariousmorainesindifferentages  

SincetheMiddle Pleistocene，Whenweinvestigated  
alongthewestbankofChongceRiver，butdetailed  
researchshouldbedoneinthefuture．  

4．Characteristics of mineralsin ti”s of different   
Period  
Accordingtothedataofthemineralanalysesin  

Varioustills，theircharacteristicsofdifferentperiods  
are different as fo1lows：  

4・1・Invarioustillsfromnewtoold，thecontentof  
limoniteincreases gradually，for examplein the  
Litianval1ey，thecontentoflimoniteinheavymineral  
OfthemodernmoraineoccupiesO．5％，13％intheend  
moraine of thelastglaciation，25．5－28％in the  
higherlateralmoraine of the early Late Pleisto－  
Cene；，and 50．5％ in the old moraine on the  
mountain－tOpped peneplain of the Middle Pleisto－  
Cene．Thisshowsthattheolderthetill，thestronger  
theweathering．  

4・2・Inthevarioustillsfromnewtoold，thecon－  
tentsofunstablemineralsdecreasegradually，While  
the contents of the most stable minerals increase 
gradually（seeTablel．）．  
WecanseefromTablelthatthecontentsofthe  

moststablemineralsinthetillofKunlunGlaciationis  
2timesthoseofthelastGlaciation．Thisshowsthat  
aftertheKunlunGlaciationtherewasalongwarm－  
humidclimatevinaninterglacialperiod．   

4．3．In the various tillsfrom new to old，the con－  
tentsoflightmineralsare different．Feldspariseasy  
to weather；itscontentdecreasesfrom38％to25．  
5％．on the contrary，the quartz contentincreases  
from22％to33％．   

4．4．Theclaymineralsintillsofdifferentperiods  
are composed of mainly hydromica and chlorite．  
Thekaolinitecontentismuchlessandthemontmoril－  
lonitecontentissmall．Thisshowsthetypicalchar－  
acteristicsofclaymineralsofthecontinentalglacier  
regioninChan．  
Generallyspeaking，theolderthetill，thehigher  

thecontentofhydromicaandkaolinite．Thecontent  
Of chlorite，however，Shows the opposite trend．  
TheChongceRivertillsareanexample（seeTable2）．  

Tablel．Contentsofunstableandmoststableheavymineralsinvarioustills，LitianVa11ey  

Various Titlls Contentsofheavyminerals（％）  
most stable unstable  stable moststable moststable  

Q4 Modern 
Q3LastGlaciation  
Q3Quanshuigou  

Glaciation  
Q2KunlunGlaciation  

5．50   49．75  29．00  
9．66   23．75  34．08  
7．75   24．50  48．17   

4，75  12．50  69．00  

15．75  
29．60  
18．60  

15．75  

Table2．ClaymineralcontentintheChongceRivertill  

Tillsofdifferent  Claymineralcontent（％）  
periods  hydromica  chlorite  kaolinite  

Modernmoraine（Q4）  
Neoglaciation（Q4）  
Lastglaciation（Q3）  
Kunlunglaciation（Q2）  

25  7  

20．1  8  

19．7  8．9  
17．5  7   
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Thetotalnumberofspororpollenintheselaycrs  
is from60－339．The arbor occupy2．8巾18．3％，  
mainly乃乃∽，挽ぬ由and secondly Aあ妄由，肋．  
A㌢お研怨ぬ，肋乃密¢♂お甜gandj替鮎♂招arethepri11Ci－  
palgras父S．However，abighcolddesertenviron・  
mentoccupiesthisreg10natpreSent．   

Thefossilizedplantsoftheuppersectionofold  
lacustrineshowsthatthere wasa・☆arm－humid  
mateatthattime，The＆tuhl，mnuS，etC．formeda  
forest－Steppelandscapeonthepiedmontplaininthe  
TianshuihaireglOn．Onthe slopethere wasa tem－  
perate coniferous forest zone growing Picea and 
．4力ん－ご．  
TodayintheTaibaiShaninShannxiProvince，  

locatedatabouttbesamela琉udewitht壬IeSOuthslope  
ofWestXunlun，tbedistribl】tionofタあ㍍α間形成is  
l糾泊－2500ma．s．1；及効ぬforestgroⅥ㌻SOntbeslope  
2300～2600ma．s．l．Theconiferousforest，mainly  
Abies，1ies2500M3500ma．s．1．t Onthesouthslope  
ofXiqingShan，inthesouthernpartofGansu，」巧nus  
iabuhlehm？is grows below1600 m a．s．l．，Pk  
neiueitchiiandPinus annandigrowat1600r2500m  
a．s．1．andIuea forest beltlies2100－2600m a．s．1．  
andtheAbies励nぬnaisgrowing2500－3900ma．s．  
1．（NaturalDivisionCommitteeofAcademiaSinica，  
1960）．From tbe comparision between the existing  
plantsintbeseeastmountainsandtbeねsilizedpiants  
OfWest Kunlun．it［11a）rbeぐOnCludビdthat？5u（トニ用OO  
m a，S．l．，and the mean annuaitemperature was  
about180C warmer than today，Showing aninter岬  
glacialenvironment．1tmaybecomparedwith the  
secondQinshuiHeinterglacialofEastKunlun（Tang  
g′αJ，1976），  
TheancientTianshuihaiwasanolderlake，pOSSト  

blyformedbeforetheearlyPleistocene，Attheend  
of the Middle Pleistocene and beginning of Late  
Pleistoce‡le StrOng upli氏occurred on払e Qinghaト  
ⅩizangPlaとeau．Tbattime，tbeancientTianshuibai  
basinwasseparatedfrorntbeAksayoinva11ey．The  
n帥FAksayqlniakeappearedsince決attime．The  
ancientTianshuihaiLakebecamesmallerandsmalト  
er，becauseitlostagreatdealofmeltwater，Since  
theLatePleistoceneAksayqlnlakehadanewdeveト  
opment history．However，the area of Gozha Co  
sincethemiddleP）eistocenechangedlittle，   

5．History oflakedevelopment  

ThereisazoneCenozoicErasinkingrunningE－  
W between the main rar主ge and tbe south range，  
wberetberearelⅥanyiakes．FromⅥ㌻eSもtoeastth野  
are calied TiarlShui‡1aiLake，Aksayqin Lake and  
Gozha Co．The geomorphologicalfeattlreS Of the  
threelakes are different．According to our re－  
SearCh，therelationshipofthehistoryoflakedevelop・  
mentisclosetotheevolutionofQuaternaryglaciers  
andtheneotectonicmovement．  

Basedonthedistributionofoldlacustrinedepos－  
itsneartheTianshuihai，theancientTianshuihailake  
WaSaVerybigZshapelake，80kmlong，10kmwide  
a‡1dabout4，900mbigh．However，atpreSentthere  
remaまnonlymanysmallsaltiakesandaⅥ7ideまac11S－  
trinepia；n．Intheeasesecとionoftbeoldiake，the  
lacustrinelayershadbeendeformedduetorleOteCtOrl－  
icmovement．AksayqinLakeisasaltlake4，848m  
high and15kmlong．There are threelake shore  
terracesatthewestshoreabout23m，20mand2．5m  
abovethepresentlakelevelrespectively．Thereisa  
widevalleylocatedbetweenAksayqinlake and an－  
cient TianshuihaiLake．Theheight ofthe highest  
lacustrinc deposit of ancient TianshuihaiLakeis  
higherthanthehighestlakeshoreterraceofAksayqin  
Lake．  
GozbaCoisabigglacio幻u扇aliakeaboutlOOkm  

eastofAksayqinLake．TbeⅥrideAksayqinvailey  
extendstotheeastnearGozhaCo，Wherewecansee  
from airphotosadryriverbedlinkingtothewest  
shoreofGozhaCo；duringhigh1akelevel，thelake  
water flows from the Gozha Co into Ihe Adsayqin 
River．  
From the above，it may be concluded that the  

ancient TianshuihaiLakeis older than Aksayqin  
Lake、According to sporo－pOuen analyses of old  
lacustrirledeposits，thereマFaSaWarmClimateinthe  
Tianshuibairegion．  

TbelactlStrineprof壬Ieif15kmsol血east oft‡le  
Tianshuihai，itis3．8m thick，4，900m a．s．1．，its  
stratadip5血10qsouthwestwardandmaybedivided  
into＄ixlayers，fromtoptobottomasfollows：  

0．lmthick  
O．lmthick  
l．5mthick  
O．1mthick  
l．5mthick  
O．1mthick  

1）grayishyellowsilt  
2）dryleaveslayer  
3）grayclay  
4）dryleaveslayer  
5）grayclay  
6）dryleaveslayer  
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today，  
At the end of the Middle Pleistocene and the  

begirlnlng Of tbe Late Pleistocene，tbeneotectonic  
movement was very strong．The Great Himalaya  
hadarisen over5000ma．s。1．，formingabarrierto  
tbeincursion of t‡le Sout‡lÅsiarimOnSOOn．The  
precipitationdecreasedintheextensiveinnerpartof  
Qinghai一冊ⅩizangPlateau，SOthattheglacialdevelop－  
me‡1t WaSreStrained．But the main raれge Ofl好est  
Kunlunis higher and wider，its alpine zone cotlld  
interceptmuchmorevapollrfromtbewesterlies，and  
tbe glacier ⅥraS Stiillarge 払ere．Dtlring tbe  
Quanshuigou Glaciation，the ancient Zhongfen Gla－  
CierandChongceGlacierwere34kmand36kmlong  
respectively，aboutllkm and8kmlonger払an  
today．  

王n the middlelate Pleistocene…tbelastinter－  
glacial，t‡1ereWaSaWarmSemトhumidwith毎resト  
steppe environmentin North Xizang（Huang et al．  
1983a）  
Duringtbelastglaciation，ZhongfenGiacierwas  

29kmlo喝in1615士553C14yr，軋P．，about6km  
longer tIlan tOday．But tlle ChongceIce CapⅥ7aS  
abo11tまkmlongertIlantOdaybeforetbe21000years，  
Atthattimetherewasacolddrysteppeenvironment  
inNortbX主ga喝．‡ntheChagcamCaka（LakeIII）  
regionAタ寵椚ぁぁandCゐg乃坤0ゐcgαg訂eWln15400士  
160一－M20000±350C14yr．B．P．and pcrmafrost  
formedontheQiangTangPlateau．   
IntheHypsithermalperiodoftheHolocene，due  

warmclimatetheseglaciersretreatedslowly．   
‡n2，700yearsago，Neoglacialglacieradva王－Ce  

occurred，andtheglacierswere200－1000mlonger  
tbanとOday，blユttheyvariedwithinanarrowrange・  
Recently，althougbmanyglaciersstillareretreating  
someglacier＄havereadvancedsincethei970’s・   
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6．The evolution of Quaternary Glaciers and   
Palaeo－enVironment  

ÅccordingtostudiesoftheevolutionofQuater－  
naryglaciersandtheupliftof theQinghaトⅩizang  
Plateatl（Ligfぽg．1979，Zhengg才αg．1981；1986），  
during the Middle Pliocene the Kunlun Mountains  
werenothigh，becausethespeciesofthe勒arあn  
fauna払undinⅥ㌢omabasinofGyirongcountybelopg  
totbesamefaunaasthe拗αプ壷瑠OfNorthChinain  
theMiddlePlioceneat5㈹←1000m a．s．i．，butitis  
differe11tたom払e Pliocerleねunain SiⅥFalik，India  
（Ji，etal．1980）．Thisshows thatduringthisperiod  
the Kunlunmountains werenotIlighenoughtoねrm  
a barrier∴魚eヱ羞抄αア由乃Gy如聯邦Sぬ凱CO－ユ主d miサ  
gratefreely，SOtheWestKunlunmountainswereonly  
about500…1000ma．s．1．（Table3）．  
AtthcendofthePlioceneandbeginningofthe  

Early Pleistocene，althoughthe Kunlun mountains  
werelユpli食ed，汰eywerestilinothigh．Dllri喝tbat  
time many biglakes such as oldlakes of Kunlun  
SbankouarldQinshuiHe（Tang虎d右1976）れearthe  
Qinghai【Ⅹizaれg bigbvay，arld Margo Caka and  
MargaiCakai‡1NortbXizanghadappeared（Huang  
Cixuaneial．1983b）．OldTianshuihailakecouldbe  
thea王10tberexample．   

DuringtheXixabangmaGlaciationoftheEariy  
Pleistocene，manySma11piedmontglaciersandvalley  
glaciersdevelopedarolユndtheh主gbpeaksoftheGreat  
Himalaya，but there were no glaciers on Kunlun  
moulltairlSbecause they werelowerthantbe‡iima－  
1aya（Z壬Ienggfαg．1981）．Basedonrecentresearcb，  
itisnotplausiblethatglaciersdevelopedintheEarly  
Pleistocenin払eKlユnlunShankouregion（Li1986）．  
AtthebeginningoftbeMiddlePleistocene，軌e  

West Kunlun mountains arose again．During the  
Kunlun Glaciation，On the south slope manylarge  
piedmont glaciers and nat－tOppe（まglaciers joined  
togetherfromtheuppersection ofQuanshuigouRiver  
toGuliya Pass．‡t was2timeslarger thantoday．  
Themeltwaterofglaciersinthisr・eglOnflowedinto  
theancientTianshuihaiLakethroughGozhaCoand  
tbeÅksayqinvaiユey，   

InthelatemiddlePieistocene“－t‡legreatinter一  
宮lacial－the height ofthe Tianshuihairegion was  
こIl）いut ご刷ト封1川Itll．こItld こl＼ヽ‾ill・111－htl111i（1e11＼lirし）n－  
me雨許OWing蝕毎a‡1dAあおor王thesiopeand飽鵬  
and＆tuk10nthepiedmontplainoccurred．Estimated  
annualprec主p呈tationwasabolユtlOOO仙1508 mmand  
the mean annualtemperaturewas18むCwarmerthan  
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