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Abstract  

GlacialmeltandriverⅥraterintheGozilaI。akeareavasa11bicarbonatetype，freshandsoft，  
whilelakewaterwasmid－mineralized，SOdiumc壬Iloride－typehardwater，T王IeCOnCentratio‡l，tOtal  
alkalinity，hardness，Na＋－COntentandpHvaluesofwaterareinthefollowingorder：  

Lakewater＞＞River water＞Glacialmeltwater．   
Thecontentsofmainions（inmmol／1）inriverwaterarefunctionsofconcentrationX（inmg／1）．  
Tota王aikalinity＝0．0137Ⅹ0・946  
Cl‾二0．0977exp（0．00518Ⅹ）；  
SO。2＝0．112exp払08459Ⅹ）；  
Totalhardness＝2．24exp卜53．2／Ⅹ）  
Ca2＋＝2．47仙0．0106Ⅹ＋0．0000163Ⅹ2；  
Mg2＋＝2．81exp（【292／Ⅹ）；  
Ⅹ＋＝－0．0613十0▲000580Ⅹ－0．000008910exp（0．0261Ⅹ）；  
Na＋＝－1．37＋0．0113Ⅹ，  
Fortotalalkalinityandhardnessglaciaimeltwaterisincl11ded，andXrangesfrom24．2to460  

mg／1；forCl，SOヰ2－，Ca2＋，Mg2＋，K＋，andNa＋，theXrangesfrom126to460mg／1・  
Theconcentration，tOtalalkalinity，tOtalhardness，Na十contentandotherquantitiesmeasuredin  

waterinthehydrologicalsections revealdaily and seasonalvariations，OppOSite to those ofthe  
discbarge．  

2．Hydrogeochemicalcharacteristics of glacialic¢  
and me暮t water  

Point王‡（ぎig．1）vasasamplingpointforglacial  
ice and melt water on theice surface．This kind of  
Waterischaracterizedbylowtotalconcentration，29．  
7mg／1inaverage．ThetotalhardnessisO．349mmol／  
linaverage，SOitisfreshsoftwater．ThemeanpH  
Valueis7．06．TbedominaIltanionis壬iCO3，andthe  
dominantcationisCa2＋．Inotherwords，theiceand  
meltwaterofglaciersbelongtothebicarbonatetype  
（Tablel）．From Tablel，One CarlSee that the con－  
Centration，tOtalalkalinity andhardnessofthemelt  
WaterareSligbtiyhigbertba11irlgiaciaiice．Thisis  
because tbe melti喝prOCeSS Ofice beginsたom軌e  
Saline filmin the surface ofice crystals，and dust，   

1．lntroduction  

T‡lemainptirPOSeOftbispaperistoprovidelコaSic  
informationonthehydrogeochemicalcharaeteristics  
intheGozhaLakeareaoftheWestKunlunMountains  
anddescribesomeregularfeaturesofitsvariationin  
timeandspace．  

TheGozhaLakeareaislocatedat35004’－35O12’  
N，81003’－81087’E，With ailig壬Ielevatiol↑and cold，  
aridtosemi－aridelimate．TheChongcekeCapand  
Gozha Glacier with a totalarea of49．85km2are at  
OVer5，700ma．s．1．；inthisarea，theiceandsnowmelt  
water runoff flows18kminto the Gozha Lake．The  
Sino鵬JapaneseJoint Scientific Expedition set sam－  
plingsitesatp（〉intsB，P，S，TSandGFくFig．1）．  
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Tablel．Chemicalcomposition ofglacialmelt water，river water andlake waterin Goヱha Lake area．  

No，戚 Samp！誌m画一 A独お 鞄短r Co王℃el戎一i孤  
Sむnpk  T輝  ra定額I CO璃e戒  

主将  Ⅵg         Poi戒 丁由 毎払鼠王）  如琶／L〉  ぬ1L  
主彿  GぬI  Tぬ   T戒名1  Hy血脚－  

H訂血把SS Å王k血iモy P葺 c触感  
くⅩ〉葺」HCO盲 Cl一 双）雲← 払2÷ 晦2＋ K◆  がa＋ 毎ImO牲）（mmoL乱）  Tァ洋  

Al唱．1，  00拡撼  mg  
BSI B  l躯7 5700   Melt   24，18  moI  

Wat闇・  mmOl％  

16，76 （l，59  0．78  4．81 0．5g O▲30  0．35  
0．2746 00167 0．0162 0．2400 0．鵬82 0．0076 0．01510．2882  
89．3   5．4  5，3  77．2 15．5  2．4  4．9  

24．22 1．05 1．09  7．63  0．32 仇21 （l、65  
0．2969 0．0297 0．け226 0．3833 0．02610．0053 8．0283 04094  
88．4  66  5▲0  86．5  59 l．2  6．4  

撃4，1  7，7 18▲7  27．9  ヰ，6  0．7  5＝3  
1▲舅2 8．218 0．223 1．3昏4  ¢，379 0、0ユ9 023¢ 1，7ヲ3  
79．8 11．¢ 11†2  毒害．9 18，8  0．9 11‘4  

98，5  8．4 12．6  24．7  5、4 1．0  8．2  
1．615 0，23（； 0．262 1．235 0．443 0．025 0，356 1．678  
76．4 11、2 12．4  60．0  21．5 1．2 17．3   

6．6  200．1 19．9  24．4 13．4 14．3  5－2  59．2  
0．219 3．280 0．561 ¢一508 ¢．6681．177  0．133 2．577 1．845  

0．2746  7，010 HCO3Ca  

O，3969 7．112 HCO3－Ca  

ま．髭2 7．錦7 HCO3－Ca  

l，615 7．549 HCO3－払  

3．爛9 8，445 HCO3－Na．Mg  

2．拓S 8．267HCO3－Na，Ca，Mg  

2．598 8．435HCOき一Na，Mg．Ca  

3、679 8．375 HCO3－Na  

2．714 ＄．霊7 王老：0き一Na，C8  

2H734 8．496 HCO3－Na，Ca，Mg  

2．323 7．朗8HCO3→Ca，Na  

ごご1し■L ＋TJ㌫ Hし、しIJしユ＼こl．＼lゞ  

15．12  臥993 Cl－Na  
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JⅦ1e．  
l－1   P  ガ．5ご机1  

1労7  

Aug．  
‡り   P  lO，5300  

1躯7  

Jlne＿  
SI S  取 5300  
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S7   S  j山＼■         3l，5玄松  
】舛T  

A喝，  
S9   S  ll（），5300  

1躯7  

JⅦ℃．  
m2・9 篤  二扮，521（〉  

1躯7  

Jl小  
7Si TS  6，521¢  

1≡冶7  

Jldy．  
T鮎   TS  lO，5210  

1舗7  

Julト  
T5訪  TS  14，5210  

1987  

A喝，  
TS15  TS  i串，52i8  

1ミ凝7  

Al隠  
GF8   GF  16，50釦  

1粥7  

GlaciaI  Il唱  

Melt   35．22  mmoI  
Water  汀m】％   

Ri＼Yr  汀￥  
≠■at仁一  ISILl  用11（1t  

mT〉0卜、丁   

鮎Ⅷr  【ng  

Wa鹿r  158．8   mol  
mol％   

River  mg  
Water  343．1  mmo暮  

mol％ 4．さ  71．8 12．3 11－114．7 25．8 2．9 58．8  

RiⅥ訝  mg  l盗．6  8，5 11．3 i7，2 8．4  2，4 2i．2  
Wぬr  194．6  mmd  2．串5S 串，240 8、詔6 0▲纏1 串．6お ¢．礪2 8．942 1．556  

mo】％  81，2  9．5  9．3  33く9  27＿3  2．4  36．ヰ  

駁Ⅷr  r喝   5．8 148．4 12．4 】7．8 1  
Water  249．6  mmol o．166 2．432 0．351 0．370 0  

mol％ 5．0  73．3 10．6 11．1 2  
1  

River  mg lO．9 202，3 23．2 26，6 1  
Wat訂  363．2   汀mlO1  0．邦4 3．315 ひ．佑4 仇欝3 0  

汀】mOl％ 7、5  67．8 13．4 11．3 1   

11＿1 3．5  33．8  
7 0－917 0．089 1．472 1．794  
27．3  2．7  43，9  

14．4  4．8  64．8  
01．1泌  0，123 2，818 l．99畠   
24，0  2．5  57．1  

RiY訂  mg   5．＄ 1舅．2 i6．S 20▲2 討、i 9．7  3．1 3g＿9  
ち鞄モeア  2ポ，3  ⅠⅧnO王  0．1洋 Z，52＄ ¢，4銘 ¢，42¢ i．窃）ヰ ¢．純2 0．㈱ 1．岱11，頭露  

mo王％ 5く2  78′2  ユ2．9  ま1．7 詣＿1 22．4 2．2 塵7．3  

River  汀塔   軋4 145．8 17．0 2Z，7 19，511．4 3．3 39．O  
Wa短r  269．1  mmol O．345 2．389 〔し479 0，473 0．972 0．935 （川85 1，696 1一007  

mol％  9．4  64，8 13．0 12，8  26．4 諮．3  2、3  460  

River l喝  141．7  9．5 13．9  25．7 3．0  2▲4 19．6  
Wakr  22（），8  mo1  2．323 0．267 0．290 1284 0．鵬3 0．000 0、852 1．947  

mol％  80．6  93 1¢，1 44．9 23．2 2，1 29．8  

RiⅥ汀  mg  134．8 10．7 i§．6 19．9 9．1 2．S 22，ヰ  
う範鹿r  2i5．¢  戚  2，21＄ ¢，3¢1 0▲324 ¢，労4 倉，753 ¢．妬5 8．973 1▼747  

mmd％  7音▼0 1（き一＄ 11．4  35▲7 ；≡7＿1 2．3  34．9  

Lake lⅥg  155，4 6（軋51391．8 236－3  6．2 117．4 鮒．2 1875．9  
Wat伊  部7，O mmo1  5．18 g．94 39．26  4．92  0．31 9．鎚  2．85 46．鮒  997  

mol％  3．7 16．8  粥．2  臥3  0．5 16．4  3．5  79，6  

Wbic‡1COntainssomeso王ublesalts，isdepositedfrom  
払eaとmosphereontbeicesurねce．  

VaterfloⅥ7S，m（〉reSaltsaredissolvedafldmorewater  
isevaporated；汰ereねre，払econcentrationofsalts主n  
river waterincreaseswithlower altitude．   
InJulyandAugust，however，theriversaresupM  

plied main1y by melt water from theglacier．Sin（二e  
Point TS obtained more water from the glacier  
tbrougb tbe main strea王ⅥOf River Tianshuibe，the  
Wateratthispointwouldbedilutedinsomeextent，  
andits concentration would belower than that at  
pointS．  
As the drainage area above point S is a wide 

ValleyandthatofpointPhasnoobviousriverbed，the  
WateratpOinとSmustbeIⅥOrebemoreconcentrated  
thanthatatpoint P，althoughthey areat thesame  
altitude．  
ThewateratpointsS，PandTSisfresh，SOftand  

Weaklyalkalinewithaverage salt concentrations of  
154mgプ1，250mgパa！1d238mg／1，aVeragehardnesses  
しIfl．72 mmol：l．1．71ml11Ollilndl．丁7 nl111し）トl．こInd  
averagepHvaluesof7．71，8．34and8．19，reSpeCtively．   

3．Geochemistryoftheriverwater  

Samples育0ⅠⅥPoirltSP，SandTSshowthattbe  
riverwaterhasthefollowingfeatures：   

（1）In early summer（June），the con（：entration，  
totalalkalinity and Na＋MCOntent Of thc water will  
increasewithdecreaseofaltitude；inJulyandAugust，  
water concentration at Point TS willbelower than  
払atat㌘ointS，and王Iighert‡iantbatatpointP．   

（2）Åttbesamealtitude，theconcentration，tOtal  
alkalinity and Na十－COntent at Point S was higher  
thanthatatPointP（Tablel）．  
These canbe explained asfo1lows．InJune，the  

riverissuppliedmainlybymeltingsnow，Whiehdis－  
Sく）1vedsomesaltsontbegroundorsnowsurface，and  
is concentrated by evaporation onits way．As the  
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Totalalkalinity＝0．0137Ⅹ乱9ヰS  
Cト＝0．0977exp（0．00518Ⅹ）  
SO42‾＝8．112exp（0，00459Ⅹ）   

Amongarlions，HCO√isalwaysdominantfor’points  
P，S a‡1d TS，Amo喝Cations，Caヱ十is dominaTlt for  
pointP，WhiieわrpointS，Na十andMg2＋aredominant  
Vben軌econcentration童sreiative王yb主gb；洩eMピ＋－  
content wilidecrease and the Ca2＋－COntent Willin・  
CreaSeWhentheconcentrationofsaltinwateratpoint  
Sbecomeslower，AtpointTS，Na＋willbedominant  
Whenthesaltconcentrationishigher；aStheconcentp  
rこItionbecomeslしl＼ヽ．ビ丁．C之l二十－こIndM五十「川ntent Will  
increase．In order words，aS the concentration be・  
COmeSh芸gber，班etypeofwateratpointSwま】icわange  
fromHCO3－Na．CaYMgtypetoRCO3－N臥Mg．Ca  
type，thentothe HCO3Ⅵ皿Na．Mgtype；and forpoint  
TS，tbehydrochemicaitypewii王chal唱efromHCO3－  
C乱Na．or圭iCO3－Ca．Na．MgtoHCO3叫N乱Ca．Mgor  
HCO3－Na．Ca，tbentoI寸CO3－Na（Tablel）．  
Based on regression analysis by uslng Chemical  

analysisdata，ther，elationshipbetweenthecontentsof  
individualionsand払eとOtaicく）nCentratまol｝Ⅹca‡lbe  
foundasfo11（〉WS，  

Totalbardne∬ニ2．24expト53．27Ⅹ〉  （4）  

Ca2ヰニ2．47叫0．0106Ⅹ－0．0000163Ⅹ2  （5）  

Mg2十ニ2．81exp（－292／Ⅹ）  （6）  

K＋＝叫0．0613十0．000580Ⅹ－0．000000910exp（8．0261Ⅹ）  

N；l▲ニー1．37十り．t）l13＼  

Tムe correlationcoefficients R and standard de｝  
viationsoftIleaも0Veeqlユatio†lSareShown抽Table2．  
TheaboveequationsarealsoshowninFig・2．   
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Table3・Meanvalueoftotalconcentration，alkalinity，hardness＞NaLcontentandpHvahleOfglacialmeltwater，riverwaterand  
lake waterin tbe G（）Zba Lake area．  

Sampli喝 Ty㌍ofwat訂  Åltitude TotalMineraliz一 丁oね王Akai壬n三野  Tぬ王Haぬ1e岱  Na†一COntenと  PH  
Poj11t  （nl．註、ゝl．） ati叫l叩■1．1  lnullnlL）  （mnlいIl一）  1mmd Ll  

B  Glacia王MeitⅥもter 5，700  29．69  0．3358  0▲3488  8．0217  
P  RiverWater  5，300  153  1．578  1、720  8．284  
S  RiverWater  5，300  250．2  2．578  1．705  1．520  
TS RiverWater  5，210  23臥4  2．424  l．766  1．329  
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thequantityofmeltwater，andoppositefluctuations  
intotalconcentration，alkalinity，hardnessandNa＋仙  
COntent（Fig．3）．  

The seasonalvariationsin the totalconcentra－  
tion，hardness，a紘alinityandNa十－COntentareSimi一  
重artothedailyvariation．Tbepeakvalueo（：Ctirredat  
thebeginningofthethawingseason；insummerwhen  
thedischarge reached the maximum value，they all  
decreasedtotheminimumvalues（Fig．4）．  

7  8   

1ime（moれth）  

Fig・4・Seasonalvarまationof用Discharge；（2）Totalbardness；   
く3）Na＋－CO‡ltent；（4）Concentraとion；（5）ToねIa王kaまiniモy．  

LakeⅥrater＞＞River water＞Glacialmelt  
Ⅵrater  

Totalconcentrationincreaseswithloweraltitude、  
Thisis because solute salts inrock and soilare  
dissoIvedandtransportedtothelake，andlakewater  
isconcentratedbyevaporation．  4．ChemicaIcharacteristics oflake water．  

Point GF（Fig．1）is a sampling point oflake  
Water．Fromthe end ofJuneto end ofÅugust，the  
averageconcentra貞onoflakewateris365mg／1，the  
averagビtOtこ11hardnessis9．99mmoし：l．and the pH  
Valuevariesたom8．90to9．03witbanaverageof9，00．  
The dominant anionis Cland the dominant cation  
Na十．Thatistosay，thelakewaterbelongstomedト  
um岬mineralizedalkaline，Cl－Natypeinhydrogeoch－  
emistry．  

Thetotalconcentration，alkalinity，hardness，pH  
value and the Na＋－COntent Ofwaterinthisarea are  
inthefo1lowlngOrder，aSShowninTable3，  
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