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Abstract  

Wecarriedo11tglacioIoglCalfieldwork onglaciersandpermafrostin HiddenVauey，Mukut  
HimalinOctober1994asapartofGiacioiogicalExpeditionin Nepa11994（GEN’94），Tileprime  
O域ectiveofpresentresearchwastoclarifyfluctuatio王1SOfgiaciersa王1dpermafrostduringtheiast20  
years，Otberobjectivewastoobtaina‡licecoretost11dythepastfeⅥFdecadaic】imaticchange．We  
herewithreportthefieldworkdoneinHiddenValleyandshowpreliminaryresults．  

1．lntroduction  

Glaciologicalresearch works were extensively  
CarriedoutinHiddenValley，MukutHimalin1974as  
apartofGlaciologicalExpeditionofNepal（Higuchi，  
i976；Nakawoeia乙，1976；Fujiieiaiり1976；Shrestha  
g才α～．，1976）．Prime objectivesoぎ也e  
presentglacioiogicairesearchprogram  
irlHiddenValleyaretoclarifyglacier  
fuctuations during the last 20 years 

Hima王．HiddenValieyis王ocatedintもearea琉atis  
less affected by summer monsoon．Glaciersinves－  
tigated are the Rikha Samba Glacier，thelargest  
glacierinHiddenValley，andothersmallglaciersin  
the valley（Fig．1）asin19ア4to clarify changes of  
glaciers during thelast2O years．Ground tempera－  

andtoobtainanicecoretorevea王past  
SeVeraldecadalelimaticchangeforthe  
evaiuation ofglobaicha喝e主nbigb 一メ  
NepalHimaIayas．Particularly the  
presentstudyfocusesonglobalwarm－  
ing，paleo－ENSO／monsoon episodes  
and tbeir relation to glacier fluctua・  
tion．Atmospberic acidificationis to  
bestudiedasve王ifromaviewpo主点tof  
recent e‡lVironmentalcbangei‡1the  
Himalayas，  

2．Field Works  

之ヱ．尺色ゞ由γrゐα柁α  

Present study was carried out in 
Hidden Valley∴Mukut Himalin the  
arid northern side of the Dhaulaglrl  Fig－1■ Mapof王iiddenValleysboⅥringlocationsofglaciers．   
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turewasmeasurLedinHiddenValleyandontheeast－  
ernslopeofDamblユSbPass．   

ユニ」証〃Jわりy  
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ニュJ仙川叩・  
September30 iv．Kathmandu  
October  5  ar．Tukuche  

6  1v．Tukuche  
8   ar，HiddenValley  
9to25researcbworkinHiddenValiey  
26  1v．HiddenVa11ey  
27   ar．Tukuche  
29  1v，Tukuche  

November30   ar．Kathmandu  

ユイ．Fんイ‘7椚〃東〝〃‘ブ仙－♪れイ／けJ／JJ（叩・m沼地  
ResearchworksdoneinHiddenValieyareslユm・  

marized as follows．The preliminary results are  
brieflynotedaswell．Furtherdetailedre＄ultswi11be  
presentedelsewhere．   

ユ・J．ノ．∫J〃て，り・t！′■gん7（イげノ7J′（丁抽出fりJ∫J〃ハrJさ二一ニリ  
Terminioftheglaciers，G2，G4，G5，G9，GlOand  

GllinHiddenValleywereinvestigatedbymeansof  
measuringthealtitudewithanaltimeterandofphoto・  
graphing．Particularly the terminus area of the  
RikbaSambaGlacier（G5）wassurveyedwit王l汰e王aser  
distancemeter，1好iid】T1600，Surfaceprofilesalong  
thelinesoftheRikhaSambaGlacier，C，DandE，Were  
SurVeyedasshowninFig．2．  
Allthe glaciersinvestigatedin Hidden Valley  

haveconsiderablyretreatedduringthelast20years．  
The Rikba Samba G王acier，也eiargest giacierin  
HiddenValiey，basretreatedabout2（）Omsince1974  
（Fig．3）．Thesurfaceloweringoccurredinthelast20  
years．Asmallsnowpatchlocatedintheeastofthe  
RikhaSambaGlacierin1974disappeared．Theother  
giaciersalsoretreatedandnewbedrockappearedin  
tbeaccumulationbasinsduetotbetbinningofglacier  
surface．  

Fig．2．Surveyline＄and thelocation oficecore drilling   
（cross）attheRikhaSambaGlacier．  

Fig．3．Positionoftheterminus oftheRikha Samba Gla－  
eierin1974（a），afterNakawoetal．（1976），andin1994   
（b），preSent StlrVey．Brokenline and shaded area   
denotestbeboundaryof也eg王acieraれddebris－COVered   
part respectively．Open squaresin 軸 aIld solid  
SquareSin both maps represent surveyed points and   
benchmarksrespectively．   
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below the surface respectively．Mean annualaccu－  
mulationratesarecaleulatedas18cnlinicethiekness  
from1963to1994and25－30cminicefrom1958－59  
to1963．Thisindicatesadecreasedornegativebaト  
ance after1963 comparing withthat before1963．  
The23．25mdeepicecoreisexpectedtocoverpast90  
yearsifwetake30cmoficeasameanaccumulation  
ratebefore1963．  

Bore hole temperature was measured atl－4  
meterintervalwitha Pト100resistancethermometer  
a＄WellandtheresultisshowninFig．5．   

ま尋．ユ忍αゐgcゐ0ざβ〝光軸   
Icethieknesswasmeasured at the Rikha Sarnba  

GlacieralongthesurveylinesCandD（Fig．2）witha  
handyradioechosounderconstructedbyOhioState  

a軋乙友打抑昭惑溺物g甜ばぁ一成お〝柁α那か潜   
Ice core drilling was carried out to a depth of  

23、25mwiththelightweightedPICOhandauger（Koci  
andKuivinen，1984）atthealtitudeof5740ma．s．1．in  
the accurnulation area of the Rikha Samba Glacier 
（Fig．2）．Dri11ingsiteislocatedinthesuperimposed  
ice zone but ice core signals were well preserved. 
Core analyses were carried outin－Situ as to dirt，  
microbialorganisms，electricalconductivityandp托  
andatlaboratoryastooxygenisotoperatio，major  
chemicalcompounds and Tritium．As extremely  
highconcentrationofmicrobialorganismsappearsat  
afewlayers，thereisapossibilityofdisappearanceof  
annuallayersbyunusualhighablation．   

Tritiumprofile（Izumi，1995；Fig．4）indicates1963  
and1958岬59peaksat5．80M6．19mand7．10－7．34m  

Temperature（こ－C）  
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Fig．5，Boreholetemperatureprofileintheaccumulation  
area oftheRikha SambaGlacier．   

Fig．4．TritiumprofileofthecorefromtheRikhaSamba  
Glacier（Izumi，1995）．  
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thermistorthermometera允ermakinga58cmdeep  
hole with aniron bar．Figure6shows the result  
Clearlyindicatingthelowerlimitofpermafrostdistri－  
bution at4900．5000m a．s．1．where thelapse rate  
Changesasin1974（FujiiandHiguchi，1976）．   

2．4．6．餓‘痴〝椚β知和Jと好適Jo∂5g”αgわ乃  
Meteorological observation was carried out at 

O8：45，11：45，14：45and17：45NepalStandardTime  
（GMT＋5h45m）．Elel11entS Observed were air tem－  
Perature，Wind s匹ed．wind direction．atmospheric  
PreSSureandweather．Airtemperatureandhumidity  
Were COntinuously measuredwith a thermo－hydro  
graphat BaseCamp（5150ma．s．1．）locatednearthe  
terminusofthe RikhaSambaGlacier．  
Figure7＄howstheairtemperature，humidityand  

University．  

之4、4．Gんzcブgγノわ紗醐〟柁桝g乃才  
Glacierflowvelocitywasmeasuredattwopoints  

ofthe Rikha SambaGlacier．Asthedurationofthe  
measurementwaslimited，theflowvelocityhastobe  
Carefu11ycalculatedandevaluated．   

之尋．ゑG和〝邦♂おチ密g和蝕柁雛α搭甜柁粥g邦子  
GrouIld temperaturelapse ratein1974indicated  

tllelowerlimit of permafrost distributit）n at姻OO－  
5800ma．s．1．Recentwarmingtrendmayhaveaffected  
thepermafrostdistribution．Ifwarminghasoccurred  
bymorethanO．50Cinthelast20years，thechangein  
permafrost distribution may be detectable．Ground  
temperature at50cm depth was measuredwitha  
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Fig．6．Rela【ionbe【WeC11grOutldtenlPeraLurt）at5Ot：rndepthandaltitudeoneaster11  
S】opeof汰eDambusbPassミ5196ma．s，1．〉arldinHiddenVaiiey；SOli（∃circ王efor  
1994andopencircleねr1974一   



ヱ∫  α
 
 
g
 
 ．

 
 

叫
 
F
 
 

5
 
 
 

－ 

0
 
 
5
 
 
0
 
 
5
 
 

－  

■
 
 
 
l
 
 
 
1
 
 
 

（
U
O
）
巴
コ
嵩
L
乳
∈
β
L
壱
 
 0

0
0
 
 

2
 
－
 
1
 
 

0
 
 
0
 
 
0
 
 
0
 
 

8
 
 
6
 
 
4
 
 
フ
】
 
 
 

貰
）
倉
p
盲
コ
エ
 
 

October，1994   

Fig．7．AirtemperatureandhumidityatBaseCamp（5150ma．s．1．）inOctober1994・  
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