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Fig. 1 Map showing the location of Bosten Lake in Xinjiang, China, and the core and section sites

B RIMK B H K A 2 o E W0 0 7 b i (417547 27"
N,86°43'26"E) /K 6. 25 m., W1 K i ¥4k A 1046
ma.s. LIFBES 1R I 20 m K E L (XBWudb)
(Wiinnemann et al. , 2003) (& 1), BSTC2000 &
OF% 2 cm [6] B 2> #F . o B0 KR &L 28 AT A BL R
(TOC) .C/N.C/S Lh L o R £ i %A A 0 3% L B R 46
W YIRS AT . AR DU B S5 4 LB ORL AL
20 R AR B A FRE . BSTC2000 50 B S TEIF -

0~3.7 cm, F REZ PR P . HEEZ RNAGE
HIWR 5% Gyraulus carpentiey, Radix mont fort ,
DR KL,

33.7~25. 1 em. fE— AR QR TP . B ZIK
B, f /N ¥ F Gyraulus carpentiey, Radix
mont fort ,

25.1~44. 7 cm, 7 JK 0 R55 JK (0 %) 1 5T Kl
+. 8 £ /PN % Gyraulus carpentiey, Radix
mont fort , A 7K ,

44,7~126.6 cm W KB EREKOK L. P&
KB B W N R TS Gyraulus carpentiey, Radix
mont fort ,

126.6~148. 3 cm, fFEKO—KOFE + B b
Mo+, B /DR 5 Gyraulus carpentiey, Radix
mont fort , JTGIK B,

148.3~160. 4 cm. T K@K L. ) T B2
o WAy BOm R E R MW IR R Gyraulus

carpentiey , Radix mont fort ,

160. 4~254. 2 cm, JK @KV FORS 1. 5 2 12
5t Gyraulus carpentiey s Radizx mont fort , ¥ B 5
o TR EOR  E RO IR EL DA, W i (5 2
7 e B TR B

254.2~264. 4 cm, JKER YR TP L 5L P B, W)
TR R A R . B2 R BT Gyraulus
carpentiey s Radix montfort

264.4~358. 8 cm, H— KO PR £ iR
MR dh & B P ZHESW (<5 mm) IR L
MWLz R K B GRS SR L. b
WA 2 5 em JB 112 58 )2 Gyraulus carpentiey ,
Radizx mont fort , iRb R & H & .

358.8~372 cm, KB ARG IR BRI . JHE AT
AT s B RS AE SRy 8 ORI b . A5 R VB 2 1Y MR
5 Gyraulus car pentiey , Radix mont fort ,

372~394. 2 em, KA 2. WH KR
Gyraulus carpentiey , Radix montfort ,

394.2~405. 1 cm, W E AR @I, 18 F B
W S RO . A B OR B IR e Gyraulus
carpentiey , Radix mont fort ,

405.1~475.9 cm, JK H 408 10 Bk +, 92 F 8
R O R B P, WIR 5T Gyraulus
carpentiey , Radix mont fort , iR L & HK & .

A75.9~644 cm., JAOKE L SRR By 00 BORG £-
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Table 1 The radiocarbon AMS data of core BSTC2000 from Bosten lake, Xinjiang
TR e, FE R EE (m) kL HUC (@ 31 C(%0) Cal a BP(16)
KIA18576BSTC20000609 01-132 1.32 B 2100 £ 25 ~15.04 4 0.18 2041~2118
KIA18575BSTC20000609 03-128 3. 66 T4 5% 1A 3590 + 25 ~17.59 + 0.04 3850~3922
KIA18574BSTC20000609 05-18 5.14 AT 4425 + 25 ~10.02 + 0.09 4964~5048
KIA18573BSTC20000609 07-96 8. 46 - 7365 & 35 ~22.27 & 0.08 8159~8210
R 2 XBWu 46 HOH M AMS £ R Ml £ 4 R (Wiinnemann et al. 2003)
Table 2 The radiocarbon AMS data of Core XBWu 46 from Boston Lake, Xinjiang (Wiinnemann, et al. 2003)

B 5L k5 R PE (cm) ok UC (a) 313C (%) Cal a BP (1¢)
Kil3113 1-01 1 H LR 102 + 24 ~25.75 224~225
Kil3114 1-32 63 £ Bl 1207 4 23 ~9.39 1121~1173
Kil3115 4-11 367 WL 3886+ 30 ~26. 66 4239~4300
Kil3116 6-01 587 HHLT 4949+ 33 ~9.61 5643~5716
Kil3117 10-21 848 - p 7368 4 36 ~25.61 8160~8212

R Eh & W &, L /NE 5 Gyraulus carpentiey ,
Radix mont fort , TGIKEL,

644~854 cm, VR EAR VT K AR AP BURG 1, ok 4
JZ R Z

854~872 cm, BEPRTIM . RKZ.

872~880 cm., KA HLED .

880~886 cm: R MY WP —AED . ZHIY M
F. 5 854~872 cm JE AL,

886~953 cm, WK E@HMED. /3 iktf. Z H =Bk

2 H

7£ BSTC2000 fl XBWud6 .0 o 4> Bl BL T
A AT S AN FORE ORI R A 8% A RN A LR S R
HEAT AMS M C AR 5 75 7l 1) Kiel K200 5@ (R
1.2). 75 WA T Pk 45 A0 2 i B L JF AT I
Y. HEWKGZEREGH 10% HCL P, i FRE 5
1) JORE A A PR AN 0 22 NaOH W FR AR 2. T
B KIA18573 1 KIA 18574 e % L1 Jy B 7E % 1
FH 10% HCL.10% NaOH 435 . FH 10% HCI
PEATAL TR, B FE S CuO RIS Z B — B2 A
A BEHE A B B AR S AR E] 900°C, A
CO, SR 5B A& Hy Al 2 mg (1) Fe (i AL 7] —
S K A5 B e/ AR A 0 B AE . B RE S
f 1 C e R (B 3 ok ) 6 L CL P C R C R AT L
BORAS . FE SN R A Oxalic B2 A5 E DL SO R 35
SRR CO AT HLEE . T B LA 2 0% 1 B A0
I A R B o, RS IR AT

I 75 3 A9 AR A 45 2R T CALIB rev 5. 0174
HATAZIE (R 1.2) . IJa 455 R M 1o nI 5 U F

FOAR . M P 2% 0 0 T AR 3o 3 47 1o 30 A ) ) 4 AR
M 2,

3 WA EAR

3.1 WEMRENY

FE i B ORE 23 B R BT Malvern 24 &) 2R 7 1Y
2000 BRI EEAL A3 BT (BRAR 55, 1997) . 43 #r 3o 72
WT:OFE M H O, Br £A HLEFI AT 2R s @O H]
M £R TR IR 25 Bk PR+ 5 O e J5 F 6 i e 12 M A 20 139
43 #fr (Singer and Janitzky, 1987),

UL BE /N 5K 8l 1A G . B BURLAR
R TRE K SRR R K BB . BSTC2000 &
L, 850~953 em Be 1L EE K T 100 pm, TR
FEREH S M. BEA 3 EE
SEREFH M U KR . Ve kR T REAE TROK | FE
A AR B BRI O A B RTRE SA V - YE T A AN
Y IR AR A K A A et . 8 BT TC AR W) kL AR Sy
10~30 pm,F# 15 pm £ 47, M 850 em LU _F K4
Y s/ (L 3)

O P RAE A K e i AR S ot TR
Gyraulus carpentiey F Radix mont fo, A4~ FE M
2 2 e JpRE L SR JE R AR P R B S oe R AT
it kA S Y 5¢ 3 A fE 630~850 em B,
£ 530~250 cm B AR 3 ¥y 7e A JL I 8 1 B T
(P 4) o 30 A5 (1992) X 1o 35T 6 389 7K A Py i 7 i
RS AT A= 1y 1) 98 i 2 B £ 36 R K ARl B2 A v ) A

SRS T K E T K A IR B v K B
SEF T a3 T R R A ) R AR T T T TR T A A
TR K A AR W 32 A I TE K AR BE S IR K PR
A S T KA TR 3 R K AR AR R AE
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Fig. 2 Relationship between depths and ages of core BSTC2000 (black cross symbols) and

XBWu46 (diamond symbols) (a) and for calculation of the sediment accumulation rate (b)
JIGHBUTAR M 2R 0. 33 cm/a SR 4% BST THAR e BTk b FIAS" Pb Al 17 Cs W5 45 R 3T B A5 R BUE 55 ,2004)

The sediment accumulation rate value 0. 33 cm per year in the bottom core unit is calculated by the age model of ?"*Pb and

1¥7Cs that was determined by muddy silt and sand sediments on the top of core BST (after Zhang et al. ,2004)

3.2 HEBRHASEMREBIETY

BSTC2000 Ay fik BR £k & I 5 48 B2 0 7E#F i vp
TAK £ B8 BN Je D6 77 A g COL, SR & it RS
e QN E NS e - o

CaCO; B i H £ Fh [N K 5 1l ( Aravena et
al. » 1992) . 3§ . 76 #5190 26 55 v 35 28k IR R AN AR
YR 7 2 B R ER A5 ) a R Eh 1 B . TR T
WA B 78 R AE N, CaCO, s R e 55 . Ik,
WAV TORR Yy v e 2 6 5 By 0 W L B ey L 2R R
Y It B 5 A B, AR 0 Bl R 3k & i AR IR BR
BE . UK R P F0 6 28 A5 /K AR 2R W0 & 8 F I K 14
HIHFE CO, Bk pH Fhar . B K & Bk iR
b PRAE A T Bh o B A KRR R R T AR .
MIE 3.4 AT LLE 1 SRR B 0 & i S Ik s Y
A —E WA G 7E 850~650 em 2245 1Y 2 B Bk
RS, PR 602 b, TWifE 650~ 250
em JZ B BOA S & B AR A BCOR  DLER Y Hh ik R £
SRR K. B R 3 Y e 2 Ty
il A0 R S AT G RN AR I R A . B TR
A Bl ) 5 U 2 R IR K A e L TE V8 AR AN 3 R
AR Y A A

BSTC2000 70 ik R #h & = A 8 K 22 k3
Fil .20 % ~75%,850 cm DL R 41— HL#0 2 o 1 &
HERA A O EAL A 2004 . M 850~250
em R BRFh & RS P 50 % 4547 ,250 em L 1
R Eh & kb P38k 4040 2K

BSTC2000 0> i FR 35 4 1 Fh 25 38 2 X717 4
o8, FEA AT RAME =4 (B 3,
AT A RSO IR Y. 3
1t Goldsmith 2§ (1958, 1961) 4 44 i) X-1i7 4 = Fi 1k
ORI R B = A A CRLER BT R A1) AN
XAWER., FO0PTRAaFMCARRHRER,

TURYIh kIR R W) 05 e X  H B A B
5 KA B Mg/ Ca fHA 6. Miiller 45 (1972) 1y
R W KA B Mg/Ca <2 B, TR Hh i
fRdh EE VIR A o F HE R 2~ 12 BB 8
A S > 12 BERASCA N F . >7 BT EH = A G
T8 D7 il S = A S BE R AR AR R 1K ER
FERY AR . Mg/ Ca {H F11 70 35 FE Z (8] 4G 1F AH ¢ 56
% . Bathurst(1975) BF 58 £ B, SCA FEIE BTl
WE PR sl B Mg® ' s iy K iR, 56 San
Francisco 7 B & 1Y Las Coladas i yH . Ba] AR £ 7Y
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PR AR (1 m) 2471 (%) Ji A (%) SCAT (%) Ca/1000Sr Cal aB P
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Fig. 3 Particle size, carbonate and calcite, aragonite and dolomite contents in the BSTC2000 core

Jt#6 Catamarca 45 1) Altiplano ¥ ¥ f w St 19 BLAL
DURR e R $h £ B DA SCA o 32 2 5 R 2 oK
A E R Mg/Ca {8 (Valero-Garces et al. , 1999),
BRL I SC A 19 e b A6 T I 28 A AR T s 5 12 1Y)
T8 T R s 4

— K A A W N SO A LR IR S R
BASca ek, v LUAE DU op A L3 22 10 S
SR N IEL 3 H AT LU Y, 0 i 08 R R A B
ZOR T AT Y Hh B SO S B 10 T 1 S T
DURR e R 3k vh 19 SO E A Z AW A W] RE DA
R ETR S E . BT Sr FEAFE T AT H
It Ca/Sr {H 1 A8 fk 22 S F2 B 1 7K AR 58 B 1 A8 fb 4
fiE 5 Ca/SrHACE THRIRMARER BEK A, Ik Ca/Sr
[ERAVE RS = N: ) S N S S B @R i 3 A G
3,

BSTC2000 & 0> H, 850 ~ 650 cm Bt J7 fi#t 1 &
R 4000~3000, A &R 200~10% . Jr A
H MgCOs [ B8 /K B 43 & S8 9 3~ Tmol %, Jr
B TR — S B ff 1. 650 em DA BB, A1

H MgCO; 1B /R H 4 & w30, o 1~3 mol %,
R . B A DU R P = i
BAKIE TU AL . TR 250 em UL FEBS A
AH 00 150, 16 B T K B BT, TR B K 2y 20
em B R R o o A % o DU PR GHCR L il s T
850 cm D FJZBL. KA A 8.1 ka BP DLRIREREh &
i B Tb S BRER ER 32 2y Oy A RN SO 2 R AT T2 TR
B AH 6O ZR i B Ak IR K RROBLK 1 28
A, R B TR I T 4t Ak IR R R R
R A B 25 o 348 5 A0 55 1) 728 AR AR AIE

3.3 AHEKTOC, C/N K& C/S &

RAPLR & (TOC) 2R F W i 1R A1 4% 12
AL E B, B BSTC2000 &L LRI R it
IN HCl 4 B 5, A HLAK . & A8 R B Vario EL Il
RISCE A . 118 C/N R C/S A, S50 7 2=
MR 24T

WA TR oA LT 32 SR IR T A Y kA
ARG IE A ML . AL & R R R
TOKAEA Y RIBE A AE R P R BN DL . AR RIS LY
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Fig. 4 Organic matter content (TOC) ,mollusk amount, and C/N, C/S ratios of organic matters in the Bosten

Lake sediments (All mollusk shells in every samples divided by 2 cm were counted and expressed as mollusk(No/2 cm)

FRAETT KA 2R W R0 Bl A A B DU TR A LT
o EGE MR TUR T A LB S AR HE
PEAFAE XS GLERY) A7 BIL G &5 A 52 W BORL A TT0 AR
AT W A A 200 UK 1 AT BILJTR

C/NH w] LUK 48 75 A LB A R IR . i # . OK
A FEY R B A 0 C/N (H K22 5~
12, Mk B C/NAERZY 20~30, H A L
ik #| 45~50(Stuiver, 1975; Krishnamurthy et al. ,
1986) ,

ABLERY C/S R 1 /KM ) S8 AL -8 I A AE 45
TR I8 J B 355 A B AR 1) C/S AE . K 3R 858  A
B C/SME. WL, C/S Mk — & & EAC
TR .

Bl 4 Jeie 7 BSTC2000 L JLRY H TOC 5
WAL 200~ 620 ML P E N 4% A4, 1 850

em LU 2B (865 ¢cm»870 ¢m,890 cm) A 3 4B
WA E SR, TOC S 5. 9% ~21. 1% . s &
ik 210 1% ARBA S t TR I A R R S AT
(U8 ¢ 25 v R A A AR L TR U A L B
PSR A . XA C/N {2l 15.5~24. 8,
I AT E 24, 8., OB T Bt Az 5 A5 AR A 6 DT AR o
B LB STk (B 4D, 850 em DL 2B C/N (K
10~15, W T 4 HILJSE 5 B2 LA IA H oK A A 9 ok TR
AL fE 500~250 cm ZEh C/NEHE & ol ik 5
15, Al RE A B ZWREEA LRI A . PR C/
SYEAE 0. 1~43 piL L, F¥ N 10 £4 . 850~630
em J22 BIGFOF Y R WL 7R 1 B BT g Ad T
IR JE K A (B4
3.4 mEBEm. ERMLERAR

TORR W e R 6 1) Btk 80 [m) 67 2% 2 B 40 A R T X
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/INT 10 pm TR I ABE R , S A2 CO, S
& .44t J5 5] A Finnigan Delta plus B X H 04 .
T8 m 45 Bk J§ PDB (Pee Dee Formation
Belemnite) ¥3#E & HLH R,

AR A AR AR TR ik R R 4[] A7
R AT ARG 7S « O EE 224 i e vh — = 4
JE #h X (Rozanski et al. , 1993)., @#% R L& il ot
K B0 4R [ 67 2R 20 B8 A o Bk R R AL TR 62 R A RS
WK B AR AL R A EAI DGR . SEhr EWhinot
TR v B R 3 48 T o 2R A BE 2 Y o i B K/ 28 K
(P /E) Hoth € 19 B AT Z 8] A %8B 20 1 AH ¢ 1
(Gasse et al., 1987), K T KL &Y Erch
Habirga fil Erbeng L1 g 3% 1) T #5 1 J2& 18 17 1% 18 1)
F2 b 2 K IR T K T ORI T R LAY vk B
Ko UJINTHEARRZ 473,97 km® , H R 45 4F 7 2 i K
HEORZY 5. 14 X10° m® , A48 TR I #b 25 45 1307 1
WK K2R 3. 11X10° m . (30T 1 980 b IXC o i
AR AR E O 68. 2 mm(EVE 4, 2003), R
I TR 9 AR 2 e I 2R Ok S T AR T
Y PC R o PR TR 30T I 90 T AR ) ik R R AT
A7 2R 2H B 22 AWK B 2 i R E A . X R
SCHEAN T 108 U0 AR B R 4 TR A7 3R 2H A A2 AR
PE. TREERG & A R T UK S Bl AL B K K Rk 4
WA R SR EE T B AN R T K Ak 7 AR R K
T DR UL RE 1 s AR S AT K R R R R Z A
E— MR R, MR EL TE RS
IF 28 R AT K . WK R B 1% 7 Ak 0] AT
DAY W0 28 i A K & 1 28 AR AE . TR
Mg £R ) o Oy i A RN SO A B e RB AR G b B e T A
IR B AR A A e TR B S T B AT IR AR R
PEo RRBI T — i AT R R ] — 2 A )
1H . o T2 & B I, AR Mg/ Ca (A0 5 A # T
TR IR h 86 7 il A0 A S A IE

AT 8O 5P 07 ARy 81 O {ELAH H R 2y
W 0. 6% (Grossman et al., 1986; Abell and
Williams. 1989). € J5 fif 41 " £ 4 fn 1 mol %
MgCO; i} 8" O {5 K 2y Ml # 0. 06%, (Tarutani et
al. . 1969) . PR SO 1 s BE U i A0 /9 0" O {8 Ml
BT U O ER M T SRR,

Xof F— SE RS P IE AR e e T R XL K
f L O E B RE KA Z8 . DURR W i R 6 A Im) o7 R 4
A T, b IF . 4 Malawi ] ( Ricketts and
Johnson, 1996) fl 15 JE W9 Turkana # (Ricketts
and Anderson, 1998), {75 & O v . DR P sk

R R 'O 7E 400~450 cm, 250~350 cm, 100~
150 em = B IEAE (& 5) . 1t BA 15 307 15 30 A 4
Pk —BERA SR E M.

WAL sz o C My PR B A A% i
AT AR S i 1Y o C A A= 9 2B 7= 1 IR
PERT T K 5 R CO, B SZ 8 258 AT BE 52 W) Bk 1R £6
B ) 7 2R 2H . 38 8 TN O A 3k 28 PR 3R rR AR W A AR
FHEFEA R i EE K F E Z — (McKenzie, 1985),
B XS T T 5 A v — v 4 B DR S 8 A B 8 A
K5 KA CO B B4 AE T AT BE LL AR W i A= 7 1 R
BWHEZ, 402K O° C /N T — 200 Al REFR /R T : DL
JEL B B IS ] RV KA 5 @ — 48 vh K 22 Bk (8] 38
T K)ZE B 56 QAU AW iE s, Wk o7 C{H R
AT +2050 LA b AT RES KA CO, A 7 AR 4 in i ie
K (8] A7 7 DA K 8 K 9 1R & B8 (Gasse et al.
1987; Rhodes et al. , 1996) ., #f i Z 1) [F) {3 2 B 5%
U5 e B [ 157 2% A L) PR R AU A i A= 7 g
T H5 KA CO, F-firth /2 H 22 — (Valero-Garces et
al. s 1995; Schwalb et al. ,1999), Valero-Garces %%
(1999 31k 55 fay it FA S5 BT 52 DA VA 19 78 & 5000 BE %
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Fig. 5 Carbon and oxygen isotopic compositions of carbonate in the Bosten Lake, and carbonate content, calcite and

aragonite percentage in carbonate, and Ca/Sr ratio of sediment (The calibrated radiocarbon age and sediment accumulation

rate are used to construct the Holocene model age of the Bosten Lake)
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Fig. 6 Pollen assemblage of the Bohu section in northwestern of the Bosten Lake

(Revised as Xu, 1998 and Zhong et al. , 1998)
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The Palaeoenvironmental Variation from the High-Resolution Record of
the Holocene Sediment Carbonate and Isotopic Composition

in Bosten Lake and Responding to Glacial Activity
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Abstract

Information on the Early Holocene palaecoclimate in Bosten lake in the northern part of Tarim Basin
(southern Xinjian) is studied from a 953 cm long core taken from Bosten lake. Multi-proxy analysis of core
BSTC2000, including the mineralogical components of carbonate minerals, carbonate content, stable
isotopic compositions of carbonate, Ca/1000Sr, TOC, C/N and C/S of organic matters, combined with the
pollen data from a section near BSTC2000 core, is used to reconstruct the climatic change since 8500 a BP
The chronology is provided by 9 AMS " C dates done on leaf, seed, or organic matter from two parallel
cores.

Climate was cold and wet during 8500 to 8100 a BP, it was a shallow river-lakeshore facies and 3 peat
sediment interlayers. Temperature increased from 8100 to 6400 a BP and lake expanded, the climate was
warm and humid, it was a highest lake level period. Lake level decreased a little in the cold period from
6400 to 5100 a BP. During the late of Mid-Holocene, it was a highest temperature and dry climate from
5100 to 3100 a BP, but there was a short-time cold period during 4400 to 3800 a BP, a mount of ice and
snow melting water supplied lake at the early time and made the lake level increased. It was the second
high lake level period during 5200~3800 a BP. The cool and wet climate during 3100 to 2200 a BP and lake
level expanded with the evaporation decreasing, the lake had the last short-time high level during 3100 to
2800 a BP. After this short-time high lake level period, lake shrank as the long time lower temperature and
reducing supplying water. From 2200 to 1200 a BP, it was a high temperature and dry climate, and lake
shrank. Although from 1200 a BP to the present, the temperature decreased a little but it was a warm and
dry climate. Lake level rose a little again, but it did not get to the bed's altitude of Kongque River that was

a outflow river of Bosten lake.

Key words: Bosten lake; palacoenvironmental variation; carbonate; isotopic composition; glacial

activity



