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IlepBLie peJyJILTaThl ;usyx HOBblX npoeKTOB rJIY60KOfO KepooBoro 6ypeom1 

Ha TpOIIH'leCKHX Jie)J;OHKax 

JI.f . ToMncou1, B.H.Mnxa.JienKo2 
1YIDIBepcwreT wTaTa Orafm, CllIA, 2H:HcT11Tyr reorpa¢1111 PAH 

Cmambfl nocmynwia 6 peaa/CL(U/O 6 rjJeepaAJ1 1998 z. 
IJpeacmaeAe11a ZAaBHblM peaa/CmopoM B.M. KomAJ11eoeb/M 

npeACTae11eHbl nepBble peay11bTaTbl 113Y4eHl1R KepHOB JlbAa c ey11KaHa CaxaMa B 
6011110111111 lleAH11Ka Aacyony B r11ManaRX. 

<l>eHoMeH 3Jib-HHHbO - HeCOMHeHHO o;:i:HH H3 

mm6oJiee 3Ha'IBTeJihHbIX HCTO'IllHKOB H3MeH1U1Bocn1 co

epeMeHttoro KJIHMaTa. 3Jib-HHHbO - 3TO nonepXHocT

Hoe TeIIJlOe THXOOKeaHCKOe reqeHHe Ce30HHOfO xapaKTe

pa, KOTOpoe B03Hl1KaeT y 6eperoB 3KBa;:i:opa c npHXO.ll;OM 

3KBaTOpHaJibHbIX UHKJIOHOB 06b1qHo B KOHUe ro;:i:a. IlpH

MepHO KIDK,llble 4 - 7 JieT <t>eHOMeH Ha6HpaeT oco6eHHO 

60JihIIIyro CHJiy, H ror;:i:a TellJible 3KBaTOpHaJibHbie BO)l;bl 

THXoro oKeaHa onycKalOTCH Ha 10r ;:i:o 15 - 17° IO.III., 

Bb!TeCH.!J.!J Ha rny6HHY BOJJ;bl XOJIO.ll;HOfO IlepyaHCKOro 

reqeHHH. IlpH 3TOM Ha THXOOKeattcKOM rro6epe)f(be IO.lK
HoA AMepHKH pe3KO TIOBbIWaeTC.!J TeMTiepaTYPa B03;:i:yxa, 

Ha•nmaIOTC.!J o6HJibHbie .ll;O)f(Ji:H , KaTaCTpO<l>H'IeCKHe Ha-

80.ll;HeHHH 11 OrIOn3HH, XOJIO.ll;HOJII06HBbie BH)l;bl pbI6 yxo

)l;.!JT e OTKIJbITbIB oKeatt. 3<t><t>eKT 3Jlb-HHHho OKa3hrnaeT 

P11c. 1. By11KaH CaxaMa, 6550 M. Cl>oro A. XapA11 
Fig. 1. Sajama volcano, 6550 m. Photograph by D. Hardy 

BJIH.!JHHe 11 Ha rno6aJibHbIB KJIHMaT. IlOTeTIJieBWHe BO)lbl 

MHpoeoro oKeatta rrocTaBJI.!IIOT B aTMoc<t>epy ropa3JlO 

60JibUiee KOJrnqecTBO BJiarH, qTo MeHHeT HanpaeJJeHHe 

BeTpoB H nepepacrrpe;:i:eJUieT OCHOBHhie rrym noc'I]'lJJle

HHH OCa.ll;KOB Ha KOHTHHeHTbl. O;:i:HoBpeMeHHO CMema

IOTC.!J cpoKH aKTHBHOCTH THXOOKeattCKoro 11 YIH;:i:HHCKO

ro MYCCOHOB, Ha rro6epe)f(be MeKCHKH H 10ra CIIIA npH

xo;:i:.sJT yparaHbl He6bIBaJIOM CHJibl. 3 Jih-H11HbO 1982 -
1983 rr. - caMOe CHJibHOe H3 Ha6JIIO.ll;aBIJ1HXC.!J B xx B. , 

ytteCJIO .lKH3HH 2 TbIC. qeJIOBeK, 600 TbIC. OCTaJJl1Cb 6e3 

KPOBa, a 3KOHOMH'!eCKHM ymep6 COCTilBHJI 16 MJJp)l. )lOJl

JiapoB. HbIHelllHHH 3Jib-HHmo 1997 - 1998 rr. no eceM 

nportto3aM rrpeB3oli,n:eT npe;:i:bmyWHM. HaHeceHHbie HM 

y6bITKH, no ;:i:aHHbIM EpF!TilHCKoro Mereoponorw·IeCKoro 

yrrpaBJieHHSI, y.lKe ;:i:ocmraIOT 25 MJIPA . .ri:omiapoe. 
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Ilportt03 6y.uyIUHX KJIHMaTH'!eCKHX KOJie6amm 

KaK aHTponoreHHoro, TaK H ecTecTBeHHoro xapaKTepa 

Hanp.R:MYIO 3aBHCHT OT IIOHHMaHH.H coapeMeHHblX JOIH

MaTH'IeCKHX npoueccoa. Ha,ue)l(Hble MeTeoponorw1ec

KHe Ha6JIIO.UeHH.H, KOTOpbie CJI}')KaT OCHOBOH ,UJljJ KJIH

MarnqecKHX peKOHCTp}'KUHH, .llOBOJlbHO orpaHHqeHHbl, 

a .llJI.H 60JibWHHCTBa perHOHOB aoo6me OTCYTCTBYIOT 

BnJIOTb .uo 1850 r . 3To oco6eHHO aKTYaJibHO ,UJljJ TpO

nHqecKoro no.Hca 3eMJIH, Ha KOTOpbIH rrpHXO.llHTCSI 50% 
aceli nnorua.uH cyurn: H r.ue cocpe.uoToqeHo 80% Hace

JieHH.H. 3anoJIHHTh cymecTBy10ruliH npo6en MOryT .uaH

Hhie, nonyqaeMD1e H3 KepHOB Jih,n;a. Bnepabie peKOHCT

PYKUHSJ noBTOp.HeMOCTH 8n1>-HHHbO .llJISJ nocne.n;HHX 

1500 JieT 61>ma Bb!IlOJIHeHa Ha OCHOBe MaTepHaJIOB, no

Jiy'leHHblX npH aHaJIH3e KepHa Jlb,Ua c Jie,UHHKOBOH 

wanKH KeJibKaliH B JO)l(HOM Ilepy [3]. Ilpo.uomKeHHe 

rny6oKoro KepHoaoro 6ypeHHsr Ha Bhico~oropHbIX ne.u

HHKax no o6e CTOpOHbl THXoro OKeaHa Il03BOJIHT no

JiyqHTb HOBbie .uaHHhie o noaTop.HeMocTH 3Jih-HHHDO H 

ero BJIHSIHHH Ha H3MettqHBOCTb MYCCOHoro KJIHMaTa B 

JO)l(HOH qacTH A3HH. 
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B 1997 r . cocTO.HJIHCb .use HOBhie rJI.HUHOJIOrffqec- 100 
KHe 3Kcrre.umorn a TponH'lecKHe pai.:foHhI, opraHH30BaH-

Hbie YHHBepcHTeTOM wrnrn Oraiio HJ CIIIA. Qfu,eKTOM 

nepaoii H3 HHX 6bm 6YJ11CaH CaxaMa (Sajama) B 6oJIHBHH-

cKoli qacTH AH.u, a BTopoli - J1eiJuu1C J(acyony (Dasuopu) 
B MaCCHBe Illmna-IlaHrMa (8014 M) B fHMaJIMX. 

ByJ11CaH CaxaMa - BbICWa.H ToqKa .EoJIHBHH -

pacnoJIO)f(eH Ha caMOM 10re TponHqecKoli 30HbI JO)l(

HoA: AMepHKH B Jana,uHOH qacTH aJihTHnJiaHo a6JIH3H 

qJ.fJIHHCKOH rpaHHL{bl. AJibTHIJJiaHO npe,UCTaBJI.HeT co-

6ow BblCOKOropHoe TIJiaTO Ha BbICOTax 3500 - 4000 M. 

HecMOTp.H Ha 6JIH30CTh K THXOOKeaHCKOMY no6epe)f(bJO 

OCHOBHble BJiaroHecyrune IlOTOKH npHXO.ll.HT c BOCTOKa, 

H }')Ke CHJihHO HccymeHHbIMH. B JoHe aJibTHTIJiaHo BhI

na,uaeT OKOJIO 200 MM OCa,UKOB [2], rJiaBHbIM o6pa30M 

BO BpeMSJ BJICUCHoro JieTHero ce30Ha. 3HMOH (Mali -

ceHrn6pb) c nonynyCThIHHOH noaepXHOCTH IIO.llHHMa

eTC.H 60JibllIOe KOJIHqecTBO IlbIJIH, KOTOpa.H OCa)f(,UaeTCSI 

. Ha noaepXHOCTH Jie,UHHKOB H CJI}')KHT xopOllIHM MapKe

pOM rrpH Bbl.lleJieHHH r o,UOBbIX CJIOeB B BepXHeli qacTH 

Jie,UHHKOBOH TOJIIUH. ,ll;aHHhie, IIOJiyqeHHbie Ha 3TOM 

Jie.UHHKe, c O.llHOH CTOpOHbl, Il03BOJI.HT JanOJIHHTb npo-

6eJI B naneoKJIHMaTffqeCKOH HH<l>opMau1rn, co6paHHOH 

pattee Ha ceaepe Ha ne.n;HHKax KeJibKa:H.H H YacKapaH H 

Ha AHTapKTHtJeCKOM rronyocTpoae iia 10re. C .upyroif 

CTOpOHbl, IIOCKOJihKY ropa CaxaMa paCJIOJIO:lKeHa Ha 

rpaHHUe Me)f(.lly BJIH.HHHeM aTJiaHTffqeCKHX H THXOOKe

aHCKHX B03.UYillHbIX Mace, TaKHe .uaHHbJe npHo 6peTaIOT 

oco6YJO BIDKHOCTh. TaKHM o6paJOM, HH<l>opMaum1, Ja

KJIIO'!eHHa.H a ne.n;HHKoaoii Tonme CaxaMhI, oTpaxaeT 

KaK rno6aJibHbie KJIHMarnqecJ<He H3MeHeHIUl, TaK H HC

TOpmo 3nb-HHHhO. 

C 31 Ma.JI rro 19 HIOHH 1997 r . Ha aepmHHe Caxa

MbI (18° IO.ill.; 69° 3.,U.) Ha Bb!COTe 6550 M (pHC. 1) 6bm 

BbIIIOJIHeH KOMnJieKC rJT.HUHOJIOfffqeCKHX H MereopOJIO

rH'leCKHX 11ccne.uoaaHHH. B 3KCrre.uHUHH rrpHHHMaJIO 

yqacrne 105 qenoaeK H3 paJHbIX opraHHJauliH CIIIA, 

<l>paHUHH, PoccHH, illae:HuapHH, .EoJIHBHH H Ilepy. 
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P11c. 2. TeMneparypa llbAa e cKea>t<11He Ha eepw11He ey11KaHa 
CaxaMa 

Fig. 2. Ice temperature in the borehole on the top of Sajama 
volcano 

.Ebmo 3a,ueiicraoaatto 73 HOCHJibIUHKa, KO'J.'Op1>1e rrepe

HecnH 6oJiee 4 TOHH paJJIHqHbIX rpy30B, BKJIJOqa.JI 308 M 

ne.usrHoro KepHa . 

.EypeHHe npOH3BO.llHJIOCb 3JieKTpOMexaHHqecKHM 

6ypoM, CKOHCTPYHPOBaHHbIM B PICO (Polar Ice Coring 

Office). B KaqecTBe HcroqHHKa 3Hepnrn 61>IJIH 11crron1>-

3oaaH1>1 conHeqH1>1e 6aTapen, paHee rrpHMettsramnecsr 

rrpH pa6ornx Ha ne.n;HHKaX KenLKaH.H H YacKapaH. Bcero 

rrpo6ypeHO 4 CKBa:lKHHhl, .llBe H3 KOTOpbIX .llOCTHrJIH JIO

:lKa Ha rny6HHax 132,35 H 132,75 M. KpoMe KepHa H3 

3THX rny60KHX CKBa:lKHH 61>mo IIOJiyqeHO ,UBa KepHa Jlb,Ua 

.llJIHHOH 40 H 4 M. Bee KepHbI B JaMopo:lKeHHoM cocrosr

HHH 6bmH .llOCTaBJieHbl .llJl.H Jia6opaTOPHhlX HCCJie.n;oaa

HHH B .Eep.UOBCKHH ueHTp nomipHbIX HCCJie.uoaaHH:H B 

CIIIA. B o6paJuax JIL.Ua 6y.uyT orrpe.ueneHhI KOHUeHTpa

unsr H pacrrpe.ueneHHe MHl<poqacTHU, XHMH'!eCKHH 

(aHHOHbI H KaTHOHbI), H30TOilHblH ·( 180 H 2H) COCTaBhl, 

~-aKTHBHOCTb H co.uep:lKaHHe 3H, raJOBblH COCTaB B03-

.uymmIX BKJIJOqeHH:H H co.uep:lKaHHe T.JI)f(eJibIX MeTaJIJIOB. 

IloCKOJibKY B KepHax Jib.Ila BCTpeqaJOTCjJ OCTaTKH Hace

KOMblX H .upeaeCHOH KOpbI, 3aHeceHHbIX c aJibTHnJiaHO ·11 
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CKJIOHOB ByJI](aHa, OHH 6ynyr HCrIOJlh30BaHbI IJpH )J;arn

pOBaHIDI c IlOMOlllblO 14c HIDKHeii qacTH TOJIIIU1, a MJfl(

poopraHH3Mbl, KOTOpb!e rIOCJI}')l(aT o6'beKTOM 6HOJIO
rH"lecKHX HCCJie)J;OBaHHii. 

To11mHHa.111>JJ:a Ha Bepurntte BYJIKaHa CaxaMa on

pe.n.e11eHa c rIOMOlllbIO BbICOKO"laCTOTHoro pa,!I.HOJIOKaTO

pa no TpeM npo<l>HJUIM, npOJIO)l(eHHbIM B pa3HbIX Ha

npaBJieHHHX. Ee BeJIH"IHHbl KOJie6JIIOTCH OT 121 M .LI.O 

MaKCHMYMa - 177 M Ha IOfO-BOCTO"IHOM CKJIOHe Bym<a

Ha. 3ro nO,!I.TBep)J;HJIO 6011ee paHHHe BblBO)J;bl 0 TOM, "ITO 

BO epeMH nocJie)J;Hero H3Bep:lKeHHH IJpOH30WeJI 60KOBOii 

B3pbIB, nOCKOJibKY OCHOBHaH KaJib,!I.epa pacnOJIO)l(eHa Ha 

3TOM CKJIOHe. 

Ilo OKOH"laHHH 6ypeHHH B CKBa:lKHHe 6LIJIH H3Me

peHbl TeMnepaTYPbl Jlb)J;a npH nOMOIUH TepMHCTOpOB c 

TO"IHOCThlO 0,01°C. fu 3Ha"leHHH KOJie6JIIOTCH OT -10,3 

Ha my6HHe 10 M .LI.O -11, 31 ·c B HHTepBaJie rJiy6HH OT 30 

,!I.0 70 M H nOBbIWaIOTCH JJ:O -9,55°C Ha KOHTaKTe c JIO

)l(eM (pHc. 2). HHJKHe reMnepaTYPLI B ro11me 111>.n.a o6ec-

M/c 
~ 20 

lt u 10 

ne"IHBaIOT XOpOWYIO coxpaHHOCTb KJIHMarn1.1ecKHX CHI'~ 

HaJIOB no Bcea .LI.JIHHe 11eJJ:HHoro KepHa. 
,[(ml 6011ee KOppeKTHOii HHTepttpeTal.(HH nonyqeH

HbIX )J;aHHbIX B OKTH6pe 1996 r. COTpY.LI.HHKaMH KJIHMa

TOJIOrH"leCKOH 11a6opaTopHH YHHBepcHTeTa mrara 

MaccaqyceTC, CIIJA, B6JIH3H eepIIIHHhI 61>ma yCTaHOB
JieHa aBTOMaTH"leCKaH MeTeopOJIOrH"leCKaH CTaHJ . .(R.II. 

Cornactto )J;aHHhIM HJMepeHRH, cpeJJ:HHH reMnepa:rypa 

B03)J;yxa 3a nepHO.D: 1 OKTH6pH 1996 r . - 28 HIOJI.II 1997 
r . COCTaBHJia -10,4°C, c 1 OKTH6pH 1996 r. no 31 JJ:C

Ka6pH 1996 r. - 9,2°C. 3a nepBblii H3 yKaJaHHbIX ne

pHO.D:OB TeMnepaTYPa B03,!I.yxa Ha ypOBHe 450 rIIa co

CTaBHJia -10,9°C. B 1994 r. cpe,nHH.li: r o.noBM TeMnepa
TYPa BOJ.nyxa Ha 3TOM ypOBHe 6bIJia paeHa -10,4°C, B 

1995 r. -10,3°C , a B 1996 r . -ll,l 0 C. Ilo )J;aHHbIM MHO

roJieTHHX Ha61110,neHHii, cpe,nHHH TeMnepaTYPa BOJJJ:yxa 

Ha ypOBHe 450 rIIa 1985 - 1995 rr . paBHHCTC.II 

-10,3°C. 3TH .naHHLie xopomo cornacy10Tc.11 c TeMne

paTYPOH Jlb.D:a B CKBa:lKHHe Ha my6HHe HyJieBbIX aMilJIH-
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PMc. 3. Mereopo11orn4ecKMe yc11oeMR Ha eepwMHe ey11KaHa CaxaMa e nepMOA npoeeAeHMR 6ypoeb1x pa6or 
Fig. 3. Meteorological conditions on the top of Sajama volcano during the drilling period 
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PHc. 4. liboronHO-KHcnopoAHblH npocpHllb KepHa nbAa c eyn
KaHa CaxaMa 

Fig. 4. Isotope-oxygen profile of ice core from Sajama volcano. 

TY.ll (10 M). MeTeoponorn'leCKHe ycJIOBHH B rrepHO.ll 

npoBe)leHHH 6ypOBbIX pa6oT IIOKa:3aHbl Ha pHC. 3. 

K HacTomueMy BpeMeHH IIOJIY'leHbI rrepBbie pe-

3YJibTaTbI 11ccne.llOBaHHH KepHa Jib.lla c BYJIKaHa CaxaMa. 

B npmmBepXHOCTHOH 'laCTH CHe:i1arn-qmpHOBOH TOJIIUH 

.llO rny6HHbI 20 M xoporno BH.UHbI ce30HHbre Kone6aHHH 

1)18Q, ,U:OCTHraIOIUHe 20%0 (pHC. 4) . Jle)l, paCIIOJIO:lKeH

HbIH Ha rny6HHax 99 - 102 M, c<t>opMHPOBaJICH B paH

He ronoueHOBYIO CTa)lHIO npHMepHO 10 TbIC. JieT Ha3a)l. 

IloHH:lKeHHe H30TOTIH0f0 COCTaBa .llO -20,7%0 B HHTep

BaJie rny6HH 103 -:-- 111 M Mbl HHTepnpeTHpyeM KaK IIO

XOJIO)laHHe paHHero ronoueHa - MOJIO.llOH .llpHac, KOTO

poe, no )laHHblM H3Y'leHHH KepHOB Jlb.lla 113 rpeHJiaH)l

CKHX CKBa:nrn GISP-2 H GRIP [1], npo11cxo)lHJIO 12 

500 neT Ha3aJl. 3ro co6bITHe rrpe.llCTaBJieHo B pa3pe3e 7 

M, TaK 'ITO Mbl npe)lIIOJiaraeM npoaHaJIH3HpOBaTb ero c 

BpeMeHHblM pa3perneHHeM He MeHee 5 JieT, 'ITO BJiepBbie 

6y.lleT C.lleJiaHo .D:JIH TpOnWiecKoH o6nacrn. Ilpe)lnonara

eTcH, 'ITO CTOJib 60JibWaH TOJIIUa Jlb.lla, npHXO.llHIUaHCJI 

Ha 3TOT rrepHO.ll, CBH3aHa c yaeJIWieff:HeM aKJ<YMYJI.llUHH 

B 
0

TO BpeMH. Eonee IIOJIO:lKHTeJibHbie 3Ha'leHHH ol8Q B 

HHTepBaJie rny6HH 111 - 115 M OTpa:lKaIOT CTa)lHIO IIOTe-

JI.I'. ToMncoH, B.H.Mux(JJleHIW 

IlJleHHH Amlepe)l-oeJIJIHHr. IloHH:lKeHHe H30TOIIHOro co

CTaBa OT 115 M .llO JIO:lKa Ha rny6HHe 132,75 M CBH)leTeJib

CTByeT 0 TOM, 'ITO 3Ta TOJIIUa CcPOPMHpoaarracb BO BpeMH 

IIOCJie)lHero Jie)lHHKOBoro rrepHO)la. H:3oTOIIHbIH C,u:BHr 

Ha rpaHHue IlJleHCTOUeH - ronoueH COCTaBJIHeT 5,5%0, 
'ITO COilOCTaBHMO co 3Ha'leHHeM 8%0, IIOJIY'leHHOM Ha 

Jie.llHHKe YacKapaH B nepyaHCKHX AH.u;ax [4] . 

HH:lKHHe 30 M Jie.llHHKOBOH TOJIIUH, c<t>opMHpoBaB

rneiicH so apeMH nocne.llttero ne,a:HMKOBoro rrep11:0,u:a, 

npe,a:cTaBJieHbl B pa3pe3e O'leHb 'IHCTbIM Jlb.llOM. 3To 

o6'bHCHHeTcH ropa3.llO 6onee BJia:lKHbIMH ycnoBHHMH, KO

r)la B Il03,U:HIOIO CTa)lHIO Jie)lff:HKOBOH 3IlOXH IIOBepx

HOCTb :;vlbTHilJlaHO 6bIJia 3aHHTa .llBYMH naneo03epaMH -

MMH'IMH (Minchin) 11 TaYKa (Tauca), IlOKpbJBaBrnHMH 

IlJIOIUaJlb OT 43 .llO 100 TblC. KM2. 

JleiJHUJC /{acyony pacrroJIO)!(eH Ha ceaepHOM CKJIOHe 

r.IIImua-IlattrMa (8014 M). B aarycre - OKTH6pe 1997 r. 

Ha 3TOM Jie,u:HHKe COCTOHJiaCb eme O,u:tta fJIJIUHOJIOrH'leC

KaH 3Kcne.llHUHH, opraHH3oBaHHaH Eep,u:oacKHM uett'l'pOM 

nonHpHbIX MCCJie.llOBaHHH YHMBepcMTeTa lllTaTa Oratlo, 

CIIIA M HttcTHTYTOM fJIHUHOJIOrnH H reoKpMOJIOrnH AH 
KHTaH. 3ana'la 3Kcrre,llHUHH - rny6oKoe KepHoaoe 6ype

HHe ,u:JIJI peKOHCTpYKQHH KJIHMaTH'leCKHX H3MeHeHHH B 

UeH'l'paJibHOH A.3HH H BbIHCHeHHH poJIH B3aHMO.lleHCTBHH 

3Jib-HHHbO c TIIXOOKeaHCKHM H HH,llHHCKHM MYCCOHaMH 

B rno6anbHOM KJIHMaTe 3eMJIM. B pa6oTe 3KCIIe.llHUHH 

yqacTBoaano 40 cneuHaJIHCTOB H3 CIIIA, KHP, PoccHH, 

Henana H Ilepy. K Hec'laCTbIO, so BpeMH HCCJie.llOBaHHi1 

TparH'lecKH norn6 III. Yai1T H3 CIIIA. 

06oeKTOM 6ypeHHH CJl~O IlJlaTO lllHpHHOH 1,5 

- 2 KM B o6nacTH nHTaHHH Jie.llHm<a )l;acyony, B HHTep

BaJie BbICOT 7000 - 7200 M. CornacHo )laHHbIM pan00-

noKau00HHbIX H3MepeHHH, TOJllUHHbl Jlb)la MeHHIOTCH 

OT 300 M B HH)!(HeH 'laCTH IlJlaTO .llO 165 M B BepXHeH. B 

KOHue aBrycTa 1996 r. 3.lleCb 6brno ycTaHOBJieHo IO aK

KYMYJIHUHOHHbIX peeK, KOTOpbie O.ll:HOBpeMeHHO cn~

JIH reo)le3H'leCKHMH perrepaMH. Ilo ,llaHHblM H3Mepe

HHH, B Ha'laJie CeHTH6pH 1997 r . aJCKYMyJIHI.J;HH CHera Ha 

IIOBepxHOCTH IlJlaTO COCTaBJIHeT OKOJIO 2 M. B 3TOM paw~ 

OHe, HaxO,llHIUHMCH, c O,llHOH CTOpOHbl, IIO.ll B03,lleHCT

BHeM neTHero Hli.llHHCKoro MyccoHa, a c ,llpyroii - TM-

6eTcKoro IIJiaTo, aKKYMYJIHl~HH npOMCXO.llHT 0,llHOBpe

MeHHO c a6JIHUHeii. Bee .ocanKH Bbmana10T B HIOHe -

aBrycre. B 010ne - aarycTe 1996 r. 3a OT,lleJibHbie cHe

ronanb! Bbmanano .llO 0,5 M cHera. HecMOTpH Ha Kpyr

nocyTO'IHbie OTpHUaTeJibHbie TeMnepaTYpb1 B03.llyxa B 

paiioHe TO'IKH 6ypeHHH, noaepXHOCTHOe TaHHHe ace xe 

rrpo11cxo,llHT H3-3a BhICOKOH conHe'IHOli pan11au1111. B 

CHe:lKHOM rnyp<t>e Ha BbICOTe 7000 M BCTpe'lalOTCH OT

,lleJibHbie Jie,llHHbie npOCJIOH TOJllUHHOH 1 - 1,5 CM. 

TeMnepaTypa Ha rny6HHe 3 M COCTaBHJia -8,S°C, a TeM

rrepaTYpa B03,llyxa Ha ypOBHe 2 M OT noaepXHOCTH B 

KOHUe rrepHO,lla rrpoBe)leHHJI pa60T (3 OKTH6pH) B YT
peHHHe 'laCbI 6brna paBHa -29°C. Ilo xapaKTepy C'l'poe

HHH CHe:lKHo-<l>HPHOBOH TOJllUH 3Ta 'laCTb o6JiaCTH TIH

TaHHH Jie)lHHKa )l;acyorry MOXeT 6bITb OTHeceHa K peK

PHCTaJIJIH3aUHOHHO-pexeJIHUMOHHOH (cHe)l(HO-cPMPHO

BOH) 30He Jib.lloo6pa3oBaHHH. 
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Bcero 6hIJIO nbJIY'leHo TpH KepHa Jih,n:a. IIepBM HJ 
CKBIDKHH, HaxO)lHIIl.MCH Ha BhICOTe 7000 M, 6bIJia npoH
.n:eHa .n:o rny6HHhl 149 M, .use .n:pymx, Ha BhICOTe 7200 M, 
.n:ocTHrnH no:ll<a ne.n:ttHKa Ha rny6HHe 167 ,5 M. IIpH 6ype
HHH 6hIJIO HCTIOJihJOBaHo aHanorwrnoe o6opy.n:oaaHHe, 
KaK H Ha BYJIKaHe CaxaMa. OKOH'laTeJihHhIH nepexo.n: 
qmpHa B ne.n: oTMe'leH Ha rny6HHe 43 M. IIocne 3aaep
weHH.fl npoxo.n:KH CKBa:ll<HH B HHX 6bIJIH H3MepeHbl TeM
nepaTypbI. Rx JHa'leHIDI .n:n.a <l>HJ>Ha Ha rny6HHe 24 M 
COCTaBHJIH -14' 1°C, a .n:JI.fl Jlb.LJ:a Ha KOHTilKTe c JIO:ll<eM 
-13,8°C. 

06pa60TKa KepHa, TIOJIY'leHHOrO Ha ne,n:HHKe ,[(a
cyony, TOJihKO Ha'!anacb. Ho Y:ll<e nepBhie BHJYaJihHhie 
ero Hccne.n:oaaHHH o6HaPY:lKHJIH ·xopomy10 ro.n:oay10 
CTpan1<t>HKal.lHIO, a CTOJ!b HH3KHe TeMrrepaTyphl Jlh.LJ:a 
IT03BOJIHIOT Ha,l(e.flThCH Ha xopowy10 coxpaHHOCTh Jif30-
TOTIHhIX Jif reoXHMH'leCKHX rrpo<t>HJiei1:. 

<l>HHaHcHpoBaHHe Hccne.n:oaaHJifi1: Ha ByJIKaHe Ca
xaMa ocyrnecTBJIHJIOCh Ja C'leT rpaHTa NOAA No. NA-
76GP0025. 

JIHTEPATYPA 

1. Dansgaard W., Jonsen S.J. , Clausen H .B. et al. 
Evidence for general instability of past climate from 
a 250-kyr ice-core record. - Nature, v. 364, 1993, 
p. 218-220. 

2. Montes de Oca I. Geografia y clima de Bolivia. - Bull. 
Inst. fr. etudes andines, v. 24, N. 3, 1995, p. 357-
368. 

3. Thompson .LG. Reconstructing the paleo ENSO 
records from tropical and subtropical ice cores. -
Bull. Inst. fr. etudes andilles, v. 22, N. 1, 1993, p. 
65-83. 

4. Thompson L.G. , Mosley-Thompson E. , Davis M.E. et 
al. - Late glacial stage and holocene tropical ice 
core records from Huascaran, Peru. - Sciensce, v. 
269, 1995, p. 46-50. 

SUMMARY 

Two expeditions ·organized by the Ohio University, 
USA, took place in 1997. The goal of the first of them 
was Sajama volcano in the Bolivian part of the Andes, of 
the second one - Dasuopu glacier in the Shisha-Pangrna 
massif in Himalayas. 

Ice thickness on the Sajama top (6,550 m) varies 
from 121 m to 177 m. 4 boreholes were drilled, two of 
them reached the bed at the depths of 132.35 and 132.75 
m. Temperature within the borehole varies from - 10.3 
°C at the depth of 10 m to -11.31 ·c at the depth interval 
of 30 - 70 m and rises up to -9.55 °C at the contact with 
the bed. According to the measurement data with the help 
of automatic meteorological station installed near the top, 
mean air temperature for the period of October 1, 1996 -
July 28, 1997 amounted to -10.4 °C. For the same period 
air temperature at the level of 450 gPa amounted to -10.9 
°C. By the data of many year observations the mean air 
temperature at the level of 450 m gPa for the period of 
1985 - 1995 equals - 10.3 °C. The first results of borehole 
ice core on Sajama volcano showed that in the near-the 
-surface part of snow - fim thickness down to the depth 
of 20 m ol80 seasonal variations reaching 20%0 are well 
seen. Ice located at the depths of 99 - I 02 m was formed 
at Early Holocene stage nearly 10 thousand years ago. Ice 
in the interval of depths of 103 - 111 m where decrease of 
isotope composition value down to - 20.7%0 is observed 
is referred to the Younger Dryas (12,500 years ago). Large 
ol 80 values in the depth interval of 111 - 115 m reflect 
the stage of of Aller~d -B~lling warming. Repeated 
decrease of isotope composition from the depth of 115 m 
to the bed (132.75 m) indicates that this thickness was 
formed during the last glacial period. Isotopic shift at the 
Pleistocene - Holocene boundary amounted to 5.5%0. 

On the Dasuopu glacier drilling points are located at 
the plateau in the upper part of the nourishment field 
within the interval of 7 ,000 - 7 ,200 m. By the radar data 
ice thickness varies from 300 m in the lower part of the 
plateau to 165 m in the upper one. Snow accumulation 
on the plateau surface amounts to about 2 m. Surface 
melting occurs due to high solar radiation. In the snow 
well at the height of 7 ,000 m individual ice interbeds 1 -
1.5 cm thick are observed. Snow temperature at the depth 
of 3 m amounted to -8.5 °C. This part of nourishment of 
the Dasuopu glacier is referred to the snow - firn zone of 
ice formation. Three ice cores were obtained: one from 
the borehole to the depth of 149 m at the height of 7,000 
m and two from boreholes reaching the bed at the depth 
of 167.5 m at the height of 7,200 m. Firn transition into 
ice is fixed at the depth of 43 m. Ice temperature at the 
depth of 24 m amounted to -14.1 ' C, and at the contact 
with bed to -13.8 ' C. 
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