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Abstract: In this paper, we evaluated the sources and spatial variations of inorganic carbon in the surface sediments of Lake Bosten
and explored the influencing factors. The samples were collected at 13 sites in the main section of the Lake Bosten in August,
2012, using a Kajak gravity corer. The sampling sites covered most parts of the lake, with water depths from 3 m to 14 m. Total in-
&3"%0
showed that the contents of TIC ranged from 3.8% to 9.8% , with an average of 5.5% . The analysis of the stable carbon and oxy-
and 80, were from —0.23%o

t0 2.27%0(0.71%0) and from —5.53%0c to —2.55%0( —4.4%oc) , respectively. According to the concentrations of lake water ani-

organic carbon(TIC) , stable carbon and oxygen isotopic composition in carbonate (§'C,,,, ) Were analyzed. Our data

gen isotope composition of carbonate from the surface sediments showed the values of 8" C,,,, carh

on and cation and pH values, we calculated the saturation coefficient index with respect to calcite (IAP/Ksp), and the results
showed that the lake water in Lake Bosten had a necessary condition of authigenic carbonate precipitation. Judging from the spatial
distribution, TIC showed much higher values in the north area than in the south area, with the highest content occurring near the
Huangshui area and lowest in the south estuary and central lake section. In general, the spatial distribution of TIC in the surface

sediments of Lake Bosten was mainly under the influence of inflows by Kaidu River and Huangshui River, which resulted in the
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spatial differences of lake water salinity and nutrients, thereby affecting the precipitation and distribution of carbonate. In addition
lake hydrodynamic conditions might also affect the preservation and distribution of inorganic carbon in local environment of the Lake
Bosten, especially in the mid-west lake section. The 8"*C.,, and 8'80,,,, values were significantly different in different lake envi-
ronment, with the most negative values near the Kaidu River estuary and the east-deep water area. According to the correlation be-
tween 8" C,,,, and 8'%0,,,, values, we inferred that the sedimentary carbonate was mainly formed in a closed basin.

Keywords: Lake Bosten; inorganic carbon; spatial variation; surface sediment
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Fig. 1 Location of Lake Bosten and sampling sites

2 1 LR I K A2 2k

Tab. 1 Hydrogeochemical composition of the water in Lake Bosten

KA bR HARME o E FHME P v s 22
A8 F/ (mg/L) K* 16.45 23.27 22.01 1.58
Na* 203.24 290. 40 263.78 16.72
Ca’* 45.57 50.94 49.61 1.24
Mg®* 75.09 102. 02 94.91 5.56
BI85 F/ (mg/L) HCO; 146.40 206.51 177. 64 15.42
Co2- 20.19 45.00 30.45 6.87
803~ 384.80 530. 10 486.54 28.18
cl- 223.00 313.00 286. 13 17.50
SRR/ (mg/L) 426.80 552.42 519.47 25.58
B/ (mg/L) 158.49 206. 84 193.39 10.75
WAL/ (g/L) 1.18 1.82 1.48 0.11
pH 8.51 8.75 8.65 0.06
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Fig. 2 Spatial distributions of TIC and §"C,,,, & A A .
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Tab. 3 Means and coefficients of variation for multiple proxies in the surface sediment of Lake Bosten

) T X KX WO X ARABWHX
Mean CV Mean CV Mean CV Mean CV
TIC/% 5.20 0.3 6.60 0.4 5.10 0.0 5.40 0.1
3" C 1,/ %0 0.54 1.3 1.57 0.4 0.47 0.2 0.35 1.4
380 0,/ %o -4.50 -0.2 -3.64 -0.3 -4.69 0.0 -4.68 -0.1
PR/ pum 10.70 0.4 25.00 0.7 10.20 0.1 9.90 0.2
KB/ m 5.80 0.3 5.60 0.5 10. 40 0.1 11.30 0.2

T F 2 TRV ST F M , 17K 38 A B B R DU R o K | B, R AR AR X b SR
(26, K BRI ITE A 167 (L E 5 TIC (925 (6] 0 A 20 ARABL , BITRT 11 IXCIb e 28 S /KA 7R sk — a5 do ey, T 01X
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ATV IX 3800 DX R AR ) DX R B 0590 0 1. 611,23 (1. 17 Je 1.26 o/ L ARAF5E R TIC i 25 (8] 22 5 (% 3)
5 ZAXTEE , AT U™ (0 AT BE S 52 0 [ i 18 2 SR DU ) TIC By H 2K A2 1

% 4 Z38 45 Pearson 5T

Tab. 4 Pearson correlation analysis among multiple proxies

K MERAE EE BB Bl ToC ™ CN o PG, PCay PO
TIC -0.41  0.04 -0.59* 0.35 -0.17 0.01 0.52 -0.72* 0.56* 0.82* 0.92**
BCp -0.65* 0.56* -0.82** -0.19 0.38 -0.36 0.07 -0.36  0.43 0.96 **
B0, -0.58% 0.35 -0.76** 0.06 0.13 -0.16 0.27  -0.49 0.47 0.96 **

w5 FRMEIKT P <0.01, = KR LEKT P <0.05(BUBKL ) ,N =13

GION HERABEIE TS 0.0 1K 5 8 K 3 X3 A (HESE B0 B12) 7K B I3 A PR3 , 1 X 35k
R EDRAR S R R (36 3) 5 X 1 DX 5, SR A 1 RS SR H K T, JE AR S K 1 Ak (B2) |, K AR AS #t
BRI RN A WA WA, TIC R IR AR SCHE AR 38 (R 4) L (R ABFIT & BUAE LR A~ IR
TIC ¥ BURAY , 76 B2 A Ky 3. 8% ,BI2 4b >y 4. 9% , W5 ZUAY K 30 J1 3R 8BE X TIC 20 A 72 T — & 1)
.
4.4 HETEWRETRY 6°C,, M 670, A MR IFEHETEX

FEEF A, VU T JCHLBR A IR 3 R R B — i R MGV E D 2 e R .
AT T B W O R A 2t R B T LI L, 87 C L 5 8" 0, S B 3 IS (r = 0. 96, P <0.01, %
4) , VLB JUAF S0 5 180 2 AT R B A, JE R AR R M X, J T P PR SRR IR SR DL, X 15 52 P ] — 2.
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