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#OE  ESNEERERTEREZRIEY 50 ER Gyraulus sibirica A TTE R
R SrHT, I SRN KL TR AR, B T XN R E X M AR AR R A A BB R, i
THRERFRTYEAREL. EREV . HRREESMNEN DKM LR LER
BFEE, EHCROBE L ET AR EN I RIFEE R ; Gyraulus sibirian T4k Mg/Ca th B 5%0
HiFESNEESRE—-STHHEE, HhEk oS REL TS O SR EESER
ST MR B ARY 1. 64%/C , BHE N 0.28%/C ;Sc/Ca i BPCHIR S H EE WA RLER
B, R ER Sr/Ca HEREK R0 2 BEH XN, Sr/Ca B SREAKE M F 23R (d (8r4Ca)/
dP) % — 0. 045/ mm.
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N ASEFHENE RIRE2RE LSRN E SRR EER, PRI REERA
et ERESEAEFR T ALETEENER, AN ESSEERERRRT HHERT
EXMEN BRATHHANLCRASNBESERRREBARES R KRNI EG2
B REA RS ERRFENEE RSN, B THEHRELE2R T EBH A PR
H. B EBRTURIER + FREEM TRFERER A AR BE R R RIS
B2 SR A AL A PR TP R SR AT 80 A WO f S B IR PR R 3 A R . 909 4 o e
Btk AR RHABMBR (LR Mg Ca Sc TR ) SRR ARRES X 2R EHEBTET
MIEE BIEAR A — Ay — R EE AT UFES HEEENE TRIFMRA! 2
HE HTHBEYEERRASBTRANMSAURAREATESEREMARERN (M
IBERE E R R A MR R A 810 P Y 8'°0 SR BRBREL M0 R B e e
RBh SR B R K R0 5 7o b Mg Sr % 70 R WS BB /K A8 B 2k BE B vk ko 460 R C 2 o
BERRERX), METEISRARRENE -ENAHERRR. Bit, ARTASKRESH
HIERETE BRI RN, MR AR LR RSB, AR A AR
RN R RATRANRR, MENEFLEFREEE.
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MW T HERE AR RS A PR (102720° - 102°24'E;33°54 - 33°50'N), %
e BR ] B R /4, 200 = 17 p 7 3500 — 3600m (L M 3R 4%, AR M1 —Hn TS M A 3¢
BB WG 3425m, B3 90 B B 2ke, B 29km?. A HBHAEEZHER, AR
RESAEVEBHRAS MRS, £X42 FEFRNBETRSSRETHED, MEwE
IR B 5 R 3 A T TR R — A iy B Bk kY BTk E B R A SRR BB T
AN . BT A ST A5 BB K S0 AR BE A AT, DL IR B o B B AR BRI ST BT 9T R AR
K.
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2.1 ISTCS ﬁtlﬂpb ff-ﬁﬁlﬁ

BN SXCHEEMFME AR lom 24, B2 BXRERT HEE RHAR
TRE . W EYCs 170Ph U8R % E OTEC 4 AlA OTEC919 BB AR v i X (M o
&)

2.2 EREBRARSN

ESHUER lem M BRI, 2825, BBEZRW Gyraulus sibirica. ¥ Gy-
raulus sibirica FIRTE 1% NEKBH PR 12h, R E W EBKBE EEER T BT,
BERER(<L00 B), R ER Sr.Ca Mg TRUETEA.

BRI 100ug BB T3 E AP A A (Analytical Precision) £ 7§ Fi4L 2 R4 0 100% ¥
REIE R (70C )AL 12h S EH BB HE CO, T, B/G7 Finigan Model - 252 MR H N L
WE OO, SR E BRFRIR, WKL PDR M. EHIR 2 §°C H +0.1%,8"0 1 £0.2%.

BRI Tmg $0FEREYS R 5 3 Thermo IRIS ICP - OES BRI E 74 Sr.Ca.Mg B &.

3 LRERRA

BLSTCs Fn210Ph Wl 52 4 S LR, AR 40 SXC LA oI B e 0T R IR AT T
feg) AL, E 5K ST, A SXC LB 50 SERGMEER (BT L
10cm) P2 Gyraulus sibirica REFHLR & Sr.Ca, Mg RIRFHER M SR FHESGET
#it.

3.1 S0 SERMIEM Gyraulus sibirica REBERETTRIFIE

ApM B R AR ARRERESARAGL TRAER FERS TR, FER
BT 33C M 880 dl ER G B A R FED. ThmEE MO R E R KER
AR ARG ERERCERARMKEENMSHERH) BRERRESHRER, MEH
BRARGEEAHKNEE MATREE N KBR OO, ES. M TEDTHE Mg/ Ca,
Se/Ca 1R, EWE BT KN RN RBA AR M WE. S WE KEEEREE K&
W TFRARADHRES BRAHERNDT AYRERLERTRTREARW
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SEThrit. B1R2E S0 FRXEH
Gyraulus sibirica THRRUERTRAMELR.
S 1A, 20 42 50 40T 810 fhEE B
JEZ R, 3 50 TR S50 R AR M 50
EREKH 70 FRKMIE 20 ot %0 EHa
RIS, BEE /LK SEENB AHE, 1977 F7(
GESPO MM RGN, BE B0 He
HE A F A 50 F BB RIF R RIL 10 )5 RaE
E%,BHLTRENBF—-EZ4 MET 870
EAE, OBC MR B A L RB SNBSS B
TEKA 1954 £.1977 FHAFKP B KA
#9 1985 FE—-RE(E A, 83C TR N EER.
Mg/Ca #8355 880 B H B RHIXHH. S/

2 % /\/\/\- Ca BHSHRIE S0 4F S M1 0 = P A 4HE 60

——r———r— oA 70 FRF K 80 ERH K Sr/Ca WA
1995 1980 1%5 1950 ;8
M 31803 C Mg/Ca W & Sr/Ca LE & T EST
B1 3304 Gyraulus sibirica T B LT 4 7, 70 455 WA 4R AT 15 A7 B9 4R L 4T
o PRERZEREERE g reI@ MM, 300.09C & Sr/Ca AR H
Zfdl S“‘bij botope and trace elements in the . g Mg /Ca A BEARMEIE, 27 70 SRRV I
o sz i the ronl 0S5 g KA MR T Gyrabus sbirica
AR EIREE R, FRMITR T S0 SRR A AHE .
3.2 MM Gyraulus sibivico BRERERETEIREBMESRFRNLR
MRS F SRR SARBN RN L ERRARERBA NS EANMNEES
R HIT BRI, W DA E R e T SR IRAE AR F AR AR SR A A R E R TR, AT A IR
HKABEREIS ST SEFENREFR. 520 SXCANRY M HFFRTH lem
H3-5HE) R Gyraulus sibirica MEFHAR, EEEUHEEFSES2MENFENSAR
FEMABER S Gyraulus sibirica 74k §°C.580 #47 Mg/Ca e B Sr/Ca HAEHRHT H I,
HERER Mg/Ca bk SBO IS5 UMK RE ALt MEESEW A SAGCHTAS
AMENERSBEHAEEEERSXRESE (K 2), 0 Sr/Ca b SPCHRIFSH L EHRA
BRFZGMHEHEY (B 3), B R, %W Gyraulus sibirica T8 TBEERRERR,E
MUERERRRATEEERED A LERE MACREFRCENER FESEFIE
FR.MAREEFHIRER.
B2, B0FMMERAN KBRS R EATE—3, WA LT L thhRFn
Al b 20 4 50 AFAH 60 AR M, R KSR NGE 50 R BB, HAEL 1960 £ 5]
EH-WRERBENRER, SR 0,30 HAS 1960 FAHHHA—XHEHRN;M 60
ERPHE 0 ERRWE 1ISER, ARHREA RSN, HPETH 192 E—-REKHE
BT B4 1969 M 1977 E WK BEREA PO HARMNIBMANERRZANE



38 AHEE. FEREREXENEYRERLERAERERMIEFRER 223

Mg/Caita )

1995 1990 1985 1980 1975 1970 1965 1960 1955 1950

B2 Gyraulus sibirica 5k Mg/Ca tt 30
SRS EFLER DAL

Fig.2 Comparison of Mg/Ca ratio, 530 values in

Gyrawlus sibirica shells and relative summer
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B3 Gyraulus sibirica 5o4% Sr/Ca 16 31°C
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Fig.3 Comparisen of $r/Ca ratio, 8C values in
CGyraulus sibirica shells and relative summer

running average air temperature in the past 50 years runningaverage precipitation in the past 50 years

HE. 80 AT BEMLT R 30 ML H LA B, 81 00 R, SBREE, "0 MR B
AR W LA TR, Gyrautus sibirica 700K 80 AL 5 BB %, B W WIS RE 80
B IE. {8 30 &bt i SR M RE AR B 50 Fk PO ERFESEEE X, F
FHEEEEW. Mg/Ca B 70 FR P11/ ~KEABH, BETHENER, 55 K i
FE—ERRHXE.

HERIE S0 FF Gyraulus sibirica Fel Sr/Ca W EE X ERARBR (B ) AH, HEL
R B, R R T LA HAFM T . Se/Ca W Z IR S EM 4 BIX B 5 = R
AKARGLEAX N, T 80 SFAR PR PR AR So/Ca WK HEBX B, B % R0 B BAGf K.
Gyraulus sibirica HE °C SHARHENERRER T T EHwEF|, BE S5 AL
BB, WK B AR MR E X 1 51 C B ME. 60 S 80 EARBIK 8RC thRIR(E S5 MK R 1E
BURRE, 70 SRR K R, TR0 0 3°C it B FERES T 5BC BLA MK,
KRR CO, SR EKFSRREEZRARELE N, E, £ 76K 8°C 21k 5 KK
A-ENMXeE, EREZEAESRATRER LN ERMRA TRHEY TR SCHEE
HAEE.
3.3 W Gyraulus sibirica RSRERRTRICRNSBRESRLLTE

HF-MHABNRENT  EWWNEES LAY E A EPTEANETERERK
SRAMBRE MhEYrER AT RUSEATNREKE KR EAEREEHE
FRR.BR L, S0 P B R 7 il 3o 8 e 3 T K P T O 3 4 8 e 2 o TR 149 8 4k o B 3 v
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EREHER . AF ATERNEYTEPREE RACEEAT AN IBREE . ONA &
S S B BAYERT TR R R EFAOR. Bk, 7B — 3 8 7k
HAERERERFESHSEERHTERS L ERBER.

iZFB N T R X MEE B 50 £ F Guraulus sibirica 76 Mg/Ca t 880 #4758 1
HEETHIBE(T)A#T-TREE R SR, KB REEB AR . Mg/Ca= -3.49T +
30.23, MR E R 0.47, KA EEEL:5%0=1.64T - 14,36, R EHCH 0.89, Wt 5 ¥
BRI, SRS R LR Me/Ca BITER B E R TRAE RN HREY
. AERABE LA 550 5B EMFHER(SP0MATIH 1. 64%/C , EREREH#
REVERFERSTHESETE 1T, HENEES D CGyraulus sibirica M 880 WL
05 FI7E 1.64%, B8 T AT 80 MEE T LA EBRHE . E 50 F3 Gwaulus sibirica 7
8180 T HEN — 2. 1%, MR B X ETHSRN 7.4C, AHEBH MO ERERES
0.28%/C. M7k dBC i SRME X FHA(P) M —TRERFFE Y. C=
0.027P -8.047, HHXFFCH 0. 71, B EERE;Sc/Ca= - 0.045P +40. 72, KX R K
%0.87, @3 EERAR BBEHKFEM R, Sr/Ca WEEANEHEL WL, Sr/Ca b
A 55 1 7K a8 T H 2 (d( St /Ca) /AP ) % — 0. 045 /mm, R X H HE R AR 2T 555
1k 10mm KGR 0T LL(a) 5] 8 — 0. 45 B Sr/Ca AN 5.

4 #w5ifie

R HIR SBRAERELGE RS BUIR BN LE R KRG ARGk
£ RAZERENEHPSBETIRAUNERRZ— EEE I E RS L IMUEHIE 50 &
¥ Gyraulus sibirica 554K 8'%0.81C #5458 Sr/Ca H Mg/Ca Hh 18 b5 S48 W S5 W B K (B A Y
KHAOLE FefladnSRERSTTERRNY AEXHERE, HAMNG (B H2EW)
YRR 3180 BT & Sr/Ca #IFR BRI R HE B AT E BT, LEM T B
AMHPERDY. — iR En, RRREEFACEIEHREEH BER M TREEE
FERRM RS (BRAE eI R T, 5100555130 7 8 v Rk R 9 38K SO AE 78
HEFREREMBENAKRERMEAR, ENATERAEABEREEREAREN £E
BRI B 20kaBP BJEHTHTR 20 A, 98K AR SR AT R, S ST BB
¥, Gyraulus sibirice "E MO W SHLERFEHFTHHBZERXE, EHEW Gy-
raulus sibirica RBERANENTERENRE, S L5EEENHHRR & 5
ARHEHELAREPEAWEENL, -~ RABT M EEEWEY AR R 2 ET
Wy — R RE AR 3 A B A A 5 ) A 7 IR OO A B RO vk R R4 LSS ) T B
EREMAAERME. Gyraulus sibirica Fotk Sr/Ca b 5W K2 48 % (5 ¥ K £L B 8 IE 48
), B~HES Patrick XM X KM HFIREEE—B0 B BRHEHEN S P FH &
PO HARR Sr/Ca S MM B WRE Rk BT RAMT, B TEREER, HKE %0
SHEFESERTHEMERN 1. 64%/C, BEEN 0.28%/C ;Sr/Ca WAL SREKE
H PR (d (Sr/Ca)/dP) N —0.045/mm. A XF , EEXENGTER} LERRKBR 58S
BREZXRRT T RBRLELT, KM —RENSE—Hihe. BHIEXMNEESE
AERELAUERS[SESEEBAXATEANTRBER S, MEBFLAER 0 5K
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BERKTHERN0.2%/C, A—SRIRSEFRENERS AR 0 SRER XA
RERLHRREK PO SSRFTENFRLER, H TARKBERRSKHFABRER, FRM
RIEREK M BE R, 0 L2 WE B RERARES, ARABEEA 0 SLRANERE
fEZHIRA 7 0.18%/CZE 0.98% T HEHREDH 3 FWNAK AR EA BN RE
KBEMBSBEWTIEREA, i, B9 % Kk 580 SRER (RS SRE) KT
EREFHEOK. HEFFRETARABXAH QTR AFEHKAMEHERE 05
RERMETREFSAREZA. GF T, BN A RHEIERETARH I L REK
B, FEIEW X BRI RTS8 0 Bk b < B ST R BAIE R M BRI A
7, AT LB 2 B LR TR IR AL RS A5 X0 BT e s T o LR TR BT B AL IR S

HE TEHLROTIAARTAEEEMAANAURALLR ARG EALE
S ERE Jilich AR T ZR. FORNRERAFT AR LB FI L4, EH AT
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Climatic Signals Recorded in Stable Isotope and Trace Elements
of Shells in Xincuo Lake, Eastern Tibetan Plateau

WU Jingh' G.H Schlese”  XIA Weilan'  Andreas Liicke?
LI Shijie! ~ WANG Suming'
(1; Nanjing Iustitute of Geography and Limnology, CAS, Nunjing 210008, P.R. China:
2. Forschungszentrum Jiilich , D — 52425 Jilich , Germany)

Abstract

Here we displayed the results of trace elements and stable isotope in shell Gyraulus sibirica
continuously preserved in the sediments of Xincuo Lake, Eastern Tibetan Plateau, in the past 50
years. By coupling these indexs and instrumental meteorological data in its basin, we probed

quantitatively modern climatic signals recorded in these indexes to build relative function rela-

tions. The results showed that gastropod shells in Xincuo Lake were formed in summer half year,

so that trace elements, stable isotope in shells just recorded the climatic signals of the summer half

year instead of those of the whole year, Mg/Ca ratio and 8'8O proxy had a certain correlativity
with summer half year air temperature, in which 30 proxy was more sensitive with variability
of 80 to temperature d §'30/dT 1.64%/T ; As to Sr/Ca ratio and 33, proxy, especiaily St/
(a ratio, there had a close correlation with summer half vear precipitation, in which the variabili-
ty of Sr/Ca to precipitation d {Sr/Ca}/dP is - 0.045/mm.

Key Words  Xincuo Lake, trace element, stable isotope, modern climate, Tibetan Plateau



