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Abstract: Despite the small coverage on the earth, lakes play an important role in the terrestrial carbon cycle. There are a large
number of lakes in Xinjiang, Northwest China, where remarkable climate changes and human activity have been undergone over the
past decades. Lake Bosten, the largest fresh water inland lake in Northwest China, was selected as the study site. We designed to
investigate the temporal variability of carbon burial over the past 150 years, by examining the chronology and multi-proxies (i.e.
magnetic susceptibility, grain size, organic carbon, inorganic carbon and stable carbon isotopes) of lacustrine sediments in Lake

Bosten. The process variations of sedimentary carbon accumulation in Lake Bosten were divided into five stages since 1860. Before

« EFRHARPEREETH (41601107) | H E A5 R340 H (2018T110067,2016M600059 ) | [ 5 Rk 2 fifi T
YEL T (2014FY 110400) FI2E R 2 2950 H (312231103) B4 WAL, 2018-03-22 Wik ;2018-06- 15 W& T .
TFEM (1985 ~) , B, 1+ ; E-mail ; yuzhitong@ escience.cn.



294 J. Lake Sci. (##H#H4) ,2019,31(1)

1910s, environmental changes were mainly affected by the natural factors, with relatively lower sediment accumulation rates and to-
tal organic carbon (TOC), and a stable total inorganic carbon (TIC) in the eastern lake area but a downward trend in the north-
west part. During 1910s—1950s, the sediment accumulation rates in the western lake was much higher than that in the eastern deep
area, characterized with low lake primary productivity and allochthonous dominated organic carbon (OC). During 1950s-1980s, a
rapid increase trend was found for both TOC and TIC, especially in the northwest lake section near the Huangshui River, while OC
from allochthonous showed a decrease. The sediment accumulation rate increased significantly in all the three cores in the 1980s—
2002s, a similar trend shown in TOC under a warm climate. After 2002s, the sediment accumulation rate was relatively high, but
the contribution from allochthonous sources was small. During the last 150 years, the carbon accumulation rates presented an in-
creasing trend, especially since 1960, with higher values in the eastern lake area than in the western section.
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Fig.1 Distribution of isobaths and the drilling sites in the Lake Bosten

2.2 7°Pp " Cs #EMMit
SN AR ST VR TR AL B R BGE B AR (2~5 ¢) AFEEE 100 H 2247, °Ph A1 Cs W
BORM v UM, RIFER 2 Ph P Ra KLY Cs YW B REE EG & GOrtec 23 B4 1) 15 4l B I B4R
#(HPGe GWL-120-15) 5 Ortec 919 PURIEF ] #5 F1 IBM fHLH LAY 16 K Z3E /0 43l . ' Cs F17°Ra
Bt i b v B R BE R 2= T BE SR AEL , O Ph AR UERE & i 5% B R A B e XA o, R 22 /N T 10%.
FE AR AN 5 76 v FERR 2= B e ot 2 55 WA IR Bnisie 5 R [ K S = A T
2.3 IBIEERA T
23.1 G ARKERFAREM FKE (W, %) EFRUUBY T &Ko BRI DU b 1) — A ik
SR R RS ORI B SRR (my ) Z T RAZUN
W = (myg —my)/mg % 100% (D
F4FE(Dbd , g/ cm’ ) SEFGVIBITE H AR T BN AR B, SUTBII Sk i AN & R R
Y. @ H RN TE (my) SEB (V) ZH, AR08
Dbd = my /V (2)
232 RSN VIRYEHETEREEA 2 cm x 2 em x 2 em FIRES & P R SC8 BT | HEATREPE I E. 3T
UG AL R AT TP [ Bartington-MS2 B 163 ASGI 22 TR RE i B A ASUEL (M55 R 0.47 kHz ) AN 90 {E ( J90R
9 4.7 KHz) , A3 i s i T S ORI et A 00 P R k0 R 3
RSB R REAL X TSR A R



296 J. Lake Sci. (##H#H4) ,2019,31(1)

X, =X x 10/M (3)

o X B 107 m®/ kg, MO RE S B
2.33 R EAMT TUBWIRLEE SCHR FH S E MALVERN A 5427 1) Mastersiezr 2000 #OGA7E XG4 7K.
SERGE AR AT WOE A TURYIRACE T 100 ml REERR b CRIERE S A AL K R ER 2 9 B0
BRI 10~20 ml YRR 30% 1 H,0,, BUE T 80°C /KA thom, Lh 2 st i b (45 WL ; A bedp i
JILA 10 ml YREED 10% (9ERER , LA RBRERFRER , Sr2 B S A6 i ; FH 28 MK T et #5 & 10 h L)
s L TR LI, A 10 ml 10%  BIZSRBERREN (73 BIGR) 300, JTEAS B P i K AR i R =
¥ 15 min; FHLI.
234 TEMN CBESRHETHRENEESIEZ 80 HAA MM AR, H8) %520 B % A EA 3000
(Euro Vector, Italy) BISCZEAHL, #4788 (TC) FEZ (TN) B2 . K B 25 ¥ R T 5 A i F B & 80
H Ze A BBy AR, BT SRR i B AR HEERAR b 0 2 3% 5% Y HCL, B TR - 60°C # 2 h; 2 )5 FH 0
1~2 i, PR B = 40°C, H BB ZR T, 5 WA 8 B 3 2847322 A EA 3000 (Euro Vector,
ltaly) BUTCESMHTAL, AT SA PR (TOC) FEE. YUY TC 5 TOC iz 2R TIC & &, Rz
X AR AE A BT 1 S IR R AR IR 25 7E 0.1% LAWY, SR TIN5 R B A 50 1 7T A5 B i S A vh B R
Wt g ot M PR WA D BT A -5 PR3 [ 8 o S N SE A
2.3.5 RERM AR AHPUIREERALER (8°C,, ) 20T I it VR T WFBS S5 9 DTRUI RS, I 10%
R R R B BRAE R P R EL S5 R B TR U TV b T RIS 22 80 H LATR . A i T8 JE B 2 07
#2503 Flash EA1112 JTEAHHUREE G SR A DeltaPlus Advantage ( Thermo Finnigan MAT, Germany) [F]{i
FREAL. JOHURRASE [l 02 2 007 B A IR IRER B (37 C..,, ) VRIFIMLE (370, ) 2T RITES L7 J7 1%,
e R e m BT A W TR E TR i 3% 92 46 2 DS . AR LAV R TR IS, WIS A 100 H
SR OB T 2 BERRIE KA EIRY CO, S HAAE Thermo-Fisher MAT 253 ( Germany) [l {12 % it
X EMRE 87C,,, 870, , THTHRLERLL VPDB 1.
2.4 HIEESER

AFETT T BRI R A Excel 2016 #EATAL R KL, 2R I SPSS 19.0 #EATSE 04, 1571 W1 DX 42 | 5%
GRLR Y ] SRARE A R FH ArcGIS 10.0 & CorelDRAW X7 #cf:44] [& ,ﬁﬁ%[ﬂﬁ]ﬁ% Grapher 7 & CorelDRAW X7
AR

3 FRFFIHEL

NTTBU PR Z Y Cs 5 HARTBURERZ R P T 2 T A 48R R B BHA IR iy e E i 5e,
A WA B A A A TR T B T ARAR AR T AR LT R DR (L R E TR
WHZBIRIR Y AN IR AT M, AR T Ph DU AE & A R AR B 2%, SR A — B CIC # X
( constant initial concentration , {HEJTFLE ) FI CRS FLZ ( constant rate of supply , 18 & B S8 /& ) 7815
FIRAEARTE G TS Cs Bha , 405 5 A7 SR RIME 20 DR ok, 6 S B PP 22 SR A BBl fe M e i e
D B 1)L, RIARE Y Cs 19 1963 AFERS AR EEAE TR 40 o 1R WIBe, R *Pb, 1 BEAE, 43 3R HIAS R 1Y
AT

FORIZZET Cs IR (1963 4F) I Z RIRJTLA T A

T, =T, + A7'ln [1+ (A, —Am)P’l <A (4)
- A(4, -A,)
p = 1 _e—)‘<7‘"—1963) (5)
Ay = D.C -p, (6)
x=1
A, = Z,Cr - p. (7)

T 1963 41T 46 J2 Rt A B4 G B8 0



T E RS 1860 F A KA IE- 3 58 IR AR T AR & 297

T, = 1963 - A "'In(4,/4,) (8)

A, = 2Cep, 9

K, T8 m B REEXT AAEA, T, TR R AR AR Ay , A 9 Ph (38248 # 41 0.03114 A B A TR
2ph, BRE (Bg/em®) A, 9 m B FEE LR Pb, 24 (Bg/em®), C, 9 « R IR 97 P, 1
(Ba/kg) ,p, M x TREFIEFEMAE (g/em’) A, 0 1963 FFTXHR A w Z07 2L F7Ph, B (Bg/em’).

TS5 B3 \BS \B10 A UUBMIIY Y Cs R A ERUE (B 2) X SIRA R4 MR fri
FE SR —80, HA B ar it btk UL S WU T Cs 16 B 23 A B 1 B IR, BRI P9 2 Al
JIT 2 B Y 2 L A X ). D Rl AL o 8 X 40 o A R B M 12 DX AN 32 B S B A A B A S
7 M A IS 52 . P SCHRL 9 ]l , R [ 3 A4S B AR 4510 1967 — 1970,1973 F1 1976 4F,iX
BOIRZEABIST K B3 BS B10 A" Cs 1R B A 1AL,

BCs LT E/(Bg/kg)
0- 0 0-
5 54 54
104 10- 10-
£
o
w151 154 2154
% R e i
204 204 56 195045
25 25 254
30 T T T T |30 T T |30| T T T |30 T T T |3O T T T T |3O T T 1
0 1020304050 0 20 40 60 O 20 40 60 80 0 10 20 30 40 0 1020304050 0 10 20 30
BS BSTI6 BT04C B3 BST13 B10

2 (IS W AN ) T Cs U E 25 2R

Fig.2 "Cs changing sequence of different cores in Lake Bosten

W 3 iR, B3 BS Al B0 Bl Ph, f Ho i B BE TR RE A RGN S 15 80T B, LR I s ) B A 5k
FE RPUREREE. 28 CRS BT, 45815 T E 19" Cs IR BRI 25, W IARBIFFE R T 42 B4t

219Pb, /(Bg/kg) 219Pb, /(Bq/kg) 210Pb,/(Bg/kg)
0 100 200 300 400 0 200 400 600 800 0 100 200 300 400 500
0 1 1 1 J 0 1 1 1 J 0 1 1 1 1 J
B3 BS B10
54 5 5
10 4 10 10 4
£

15 15 154
20 4 20 20 1
25 4 25 25
30- 30 30-

& 3 RS ) B3 . B5 \B10 FLX°Pb, i ¥ 151k

Fig.3 Variations of *'*Pb__ activities in the B3, B5, BI10 cores from Lake Bosten



298 J. Lake Sci. (##H#H4) ,2019,31(1)

RIATAEICRY I E. T B10 4541, T 1963 4E1Y" Cs Wb A B &, BT LB 1950 4E I dR it 473157, % F
SEARZE  FRATTEE 8" 0, Bt 5 W 2% L B AT TR AP B BE R IE MR R IE S A
BELI RTINS, 3 N E SRR R UTERE (SAR, ¢/ (m’-a) , EA M FRIMB T —&
HI2E 5 (Bl 4) B3 A7, 1890 4F LISK AR 2655 25 T 1 5 BS A5, 1870 — 1950 4R UTANE Z H AL F—A4>
BRAIERRTS , 1950— 2000 4T R TH 7, 2000 4 LS UURGE R AW T [ B10 7tk 1860— 1940
AEPUHBUR T AR, 1940— 1960 4E M BU R [, T 1960 4ELISE R 3L E I, BiARE B3 B5
A B10 3 AMEEFLIE H AR IR DT S R B TH = a4, U 1960— 2000 471 i) fi Ay B 4.

0or B3 -0.3
sk — HERE G ﬁ
ULFH )E(l
= 1ok —e— YRR Joa &
2 B
o5k P~
IS =
- . [}
20 OJ%
25 &
30 1 1 1 1 1 i 1 0
2020 2000 1980 1960 1940 1920 1900 1880 1860 4F
0r B5 503
s| —— FUE AR ;g
—e— PR R b
E 10} mz@
20F 41%
25t \J
3() 1 1 1 1 1 0
2020 2000 1980 1960 1940 1920 1900 1880 1860 4F
0r B10 o ...703
s — HERE G =1
—e— PR B
£ 10+ 40.2 B
k) A
=5t =
g D =
20 40.1 %
25 &

30 L L L L L L L 0
2020 2000 1980 1960 1940 1920 1900 1880 1860 4%
Pl 4 P IE 3 A SRAE A AR AR R

Fig.4 Age-depth plot and dry mass accumulation rate of three sediment cores in Lake Bosten
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B Stallard " A B 2 ERE WU TSR R 5 g C/(m’-a) , Tranvik L[R2 4 10~ 15 g C/(m*-
a) X B2 SR 5 K [A] R B A BRSBTS 45 ) — B B30T, Anderson 851 45 H LT B0 A 5 45 AR AT BB AR
TIIAA S R G A HRGE 2R, A B R 1950 4 ISR B WA R DRG0 60 ¢ C/(m’ -a) , B 5
TRIAR TR LR, W3R 1 PR, T E PLk 9 HERGE 2 (1950—2000 45) 24 25.9 ¢ C/(m®+a) , LRI
WIAF Minnesota " EFBIINA (£ 50 g C/(m*+a) ) BAK, LLERIHACHF X WITA (£ 100 g C/(m’*-a) ) FHZEFE L.
XoF b AP E A HARISIIA |, AT T A HUBR DT A 2R 2 R A (AN 2T Bl RIS AR ) T B R &
(50 g C/(m’+a) ) fHJE AR VT AP R 7 A R A0 AT R (15 ¢ €/ (m® -a) ) . 35 B FhES [R50 4 )
A JiE PR BRI B A AR e EIVAAREAE (ORUR TR B RAb ) S AZSIE Bl 55 ( bR AR 4k
W 5K HER ) 25 54 5

1 AT I 30T B ) TUAR P ik R (g €/ (m?-a) ) HLER

Tab.1 Comparison of carbon accumulation rates (g C/(m’-a)) in the Lake Bosten in different periods

B3 BS B10 BST V- #)fH
4]

TC 0C IC TC 0C IC TC 0C IC TC 0C IC

2000— 2012 4 120.2 444 75.9 1259 438 822 109.2 404 68.8 118.5 428 75.6
1950— 2000 4 77.6 27.2 50.3  110.3  26.5 83.8 72.6 24.0 48.6 86.8 25.9 60.9
1860— 1950 4% 17.3 5.6 11.8 16.7 3.8 13.0 50.8 12.9 37.9 28.3 7.4 20.9

20 22 LI, RRARZ WA TURY) h th BUA HLAR BT g iy BE 4 %) 3 n) B £ R i T
5 B I 2 R NS0 S 1 3 38R A A D0 Sl L S Ao T T L Y 50— gt I A D T
YRR — AR T e A R U AR I ARG A R IE I 4R T WIARI AR ™ T, I b B TR E T e M sk
HATRZAMEHEA HLBK , T BOE 2 104 HUBREL U TR ) R IR T S S BCa ML 04k, i
DURRA PG BILGS 1 5 A, DA TR0 HILBS (4 SR G343 #T 7, T AT I W L AR L DU AR % 5 T
JiE LA 0 S A DG S B A R R Y T, AR T AR v A LB (1 L. R L o 2 o DX IR
2 B M DX VORI AT LA MG 5 Y FEE 52 S0 O, A L 1y HEL S AR AR T e 5 2 389 DX 2 D0 2
EIEAROC R, JUHIE IR A I T e (2 1 OB A BILAR (1 1L >

— RV, K RN 2 v L S P L SRR A B B i | B M SR AR R A A A ILRRAS S I, X —
PLGAE [ N AME Z 00 i ERESE T SR S 3T 0T I I LR A BRSSO B DG R K B
FESCHETF AR 251 | 33 3= B2 1T 3 e b Ve A 52 X, AR B R K A, R R /K X 2380 B T 0 e A %
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BN IZ NZEAEZI RIS SR &R BOE TP T B 2R B K XTI B2 g 5. Xt LA R
S RV U, B K e 3G N T B 25 B = iV a ORI A ML G ) $ELEE, TG PR MR WA 5, FRK i s
Wil T BE LV A A8 4 4.

AN 2802 R 3 A TR W v A BLAS A DR 1 2 A AR I A 2R TR AL W) £ = 30y
{H Anderson %SISR ST HE H SR ZU A I Al 3% B0 2 AR (b i 2 320K 30 7, i AR AUBE N KL AR SO gE &
B, A0 T B O RR 0 A ATt ) JHL B o 23 5 o 0 AR5 2 v R AH O, 3 S 38 P A Ml 3 Bl B G - b R
5 XX EATE B, S Z I e i 25 100 4F SR A 7 7 AR A IR A7 5 SN ST SR R o)
SR B % ) DI AR (JEHZ 1950 4F LK ) WA DT A HLEK i3S A5 £ T B AL F A 60
BRI AR 7T

TR A 3 T AR SR UTAR ) T L (1) 2 AR A W I v T A LA SR AR 1950 AE LART A 1950 — 2000 4F
BB A 20.9 A1 60.9 g C/(m*-a). X HBTSR b X ARG, 3CHE#I (13 g C/(m®-a) ) (ELHUI(11 g C/
(m*+a)) EARHRIEF(1S g C/(m*+a)) VIREHRBEPARZ RMHICT LT RXMSE (124 g C/(m*-a) ) A
LI (111 g C/(m’-a) ) "™ TR TR [ AR S0 JER A M X, 22 MR ZKBIA , FCE 43151 A rh i Rk 0 & B AR
%, 6 2B WKGE AR SRR R ER AT Hh 45 A0 A2 I 9 & B, 1950 4F LUK , T3 16 W91 10 AR 0 G BLAR 1y 1
LB LS SR KR ) R A K £ RTF A e, TR L AR AT I S ) e R A AR
ot LT B TR R SR AT B F R Y R, T R A% R X IR DR G AL B T S AR
AR ASF IR X 32 (7] B Bsf [ 22 S B % LA, IR B IR A L A0 A s o 1 52 T R 22

KGRI I WA HILAR AN TC AL R 4230 2% AR P9, T4 1230 T AR 40 e L 8 2R 43 ) Ry 28.3 ¢ C/(m* - a)
(1860— 1950 4F) .86.8 ¢ C/(m’-a) (1950— 2000 4F) 1 118.5 g C/(m’-a) (2000— 2012 4= ). 1 115 0
1860 AFLIEUIRM V- 18k RAUH AN 85 ¢ C/(m’ ~a) , 45 G WA AH AL 1005 km® CRAERHHIVATEAR) |, w] LA
58 H 1860 4 LIS Z I IL T TC LI 8.9 Tg C ALK 4.1 Tg C B 13.0 Tg C. HSLFI A, TR X BIA TR
Yy A R B, TCALRR B B0 = A MLBR & i, 26 T R B8 i e i £ vh B EE B .
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