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Abstract ; The stable carbon isotopes in sediment have been widely used to indicate the paleo-environment
changes in Lake Qinghai. A better understanding of the controlling factors of dissolved inorganic carbon
(DIC) isotopic composition (8”Cp,.) is of significance to withdraw the sedimentary carbon isotopic
signal. In this study, the samples of lake water and settling particles collected in situ by a time-series
sediment trap over a whole year in Lake Qinghai were used to synchronously measure stable carbon

). The

of authigenic carbonates in the

isotopic compositions of DIC in waters (8"C,,.) and fine-grain carbonates in sediments (8" C

carb
impacts of organic-matter degradation on 8" C,,. of lake water and 8" C_,

sediment trap were discussed, by combining with 8" C,,. profile of lake water with water depth and
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indicated that the 8" C,,. of lake water samples in the sediment trap was regulated by the organic-matter

and organic carbon isotopic ratios (8°C,) of surface sediments in Lake Qinghai. The results
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degradation by ( micro-) organism after the sample bottles were sealed when the collection was completed

but not for 8”C,,, of authigenic carbonates of the settling particles. These observations suggested

(1) that there was significant impact of organic-matter degradation by ( micro-) organism on water 8" C,.

under a closed reducing ( micro-) environment and (2) that the precipitation of authigenic carbonate was

precipitated mostly in the surface water, with limited interaction with ambient water after its precipitation.

Key words: Sediment trap; dissolved inorganic carbon; stable carbon isotope;

degradation; Lake Qinghai
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Dissolved inorganic carbon isotopic ratios (8"C,,.)of

Table 1
lake water with water depth in Lake Qinghai

FES WIKIEEE (m)  8"Cy.(VPDB, %o)

QHI-0 0 +0.85
QHI-1 2 +0.42
QHI1-2 4 +0.69
QH1-3 6 +0.46
QHI14 8 +0.75
QHI-5 10 +0.99
QHI1-6 12 +0.93
QH1-7 14 +1.16
QH1-8 16 +1.16
QH1-9 18 +0.93
QHI-10 20 +0.74
QHI-11 22 +0.82
QHI-12 24 +0.70
QH1-13 26 +0.84
QHI1-14 28 +0.54
QH1-15 30 +0.69
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Fig. 1 Dissolved inorganic carbon isotopic ratio (8"C)
profile versus water depth in Lake Qinghai

Gray line marking an average value of 3'*C .
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Fig.2 Dissolved inorganic carbon isotopic ratios (3"C,,)
of lake water collected by the sediment trap in Lake Qinghai
The top gray bar is the average 8'C . values of lake water in open Lake
Qinghai and the bottom black bar is the average values of surface sediment

organic carbon isotopic ratios (3! Coy) in Lake Qinghai (data from Xu

et al, 2006)
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Fig.3  Seasonal variations in carbon isotopic ratios of
authigenic carbonate (8”C,,,) in <63 wm fraction of particles
and dissolved inorganic carbon isotopic ratios (87C,,.) of

lake water collected by the sediment trap in Lake Qinghai.
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Table 2 Dissolved inorganic carbon isotopic ratios (8" C,)
of lake water and carbon isotopic ratio of authigenic carbonate
(8"C,,,,) in <63 wm fraction of particles collected by
a sediment trap in Lake Qinghai during October

8, 2011 and September 25, 2012
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ST4-11 2012/7/16—2012/8/13 -10.26 +3.12
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ST4-13 2012/9/10—2012/9/25 -5.39 +2.85

(3) AL T E e R 8, (30 LR XA
BT it 2 BT AR P4l 31 4 AR B0 7K i Y
8" Cp B2 A BRI LMK B2 i 7, 3%k F UL AL
BIKS"™ Cpy MR PR R BIA T TRAK WA A A=/ 2E Wy ik
RRER B R (7 R AR EE (5 B IR A S H i H

BT . b AR IR IR B AT R PT 2 AR A B AR S 0
WX, AR IR 5 TARIT IR Dk Ao Ak SRR LR,
REAZ FHE £E2% 2N EEME TRIE
AL ZE B o A A P 2T 69 B | B e — I 4T R

S 3k

SEAR. 2010, FIFBHTHBRKCL[ )] FHLH7, 30
(6): 1162—1168. [ Jin Z D. 2010. The inorganic carbon
budget of Lake Qinghai [ J]. Quaternary Sciences, 30(6) :
1162—1168. ]

SRR KU, SE. 2013a. BRI FIDTER A



Tk, 55 A WU 55 U K A OB [ 3 28 (3" C i) Y

5453 4

SN S AR 7R 5 S ——k [ DU s A 5T 1327

(sediment trap) M IAE T WG O RCE [ J]. HYERFF I 5
2, 4(3): 1301=1305. [ Jin Z D, Zhang F, You C F, et
al. 2013a. Time-series sediment trap and a deployment in
Lake Qinghai [J]. Journal of Earth Environment, 4(3)
1301-1305. ]
SRR, K, ZEEFE, 45 2013b. FHIEEBIHAK MR U
PO R e 2= 1 FIAE B2 f——k B TURU A 3 Y BF
L] IR I B F M, 4(3): 1306—1313. [Jin Z D,
Zhang I, Li F C, et al. 2013. Seasonal and interannual
variations of the lake water parameters and particle flux in
Lake Qinghai: A time-series sediment trap study [ J].
Journal of Earth Environment, 4(3) : 1306—1313. ]
M, &R, 2013, FHFHI L dUe ik F 5 Uk R oz
R AR PRAS AL S LA i D 3R ——k A DU 4l
ARARHIBITE )] Ay RIS #A , 4(3) : 1328—1337. [ Li

Y, Jin Z D. 2013. Seasonal and interannual variations in

p

abundance and oxygen-carbon isotopic compositions of os-
tracod shells from Lake Qinghai and their control factors: A
case study on the sediment trap [J]. Journal of Earth En-
vironment , 4(3) : 1328—1337. ]

XN, FHRE, h F, 5. 2006. 16 ka LK F VI
PAE LR A AL R AR AU IE R R R [ T]. 4 28R
FHERE, 13(2) ; 169—173. [ Liu X Q, Wang S M, Shen
J, et al. 2006. Variation and the controlling factors of
organic carbon isotope composition of Lake Qinghai
sediment since 16 ka [J]. Progress in Natural Science, 13
(2):169—173. ]

An Z S, Colman S M, Zhou W J, et al. 2012. Interplay
between the Westerlies and Asian monsoon recorded in
Lake Qinghai sediments since 32 ka [J].
Reports, 2: 619, doi: 10. 1038/srep00619.

Aravena R, Warner B G, MacDonald G M, et al. 1992. Carbon

isotope composition of lake sediments in relation to lake

Scientific

productivity and radiocarbon dating [ J ]. Quaternary
Research, 37(3) ; 333—345.

Bade D L., Carpenter S R, Cole J J, et al. 2004. Controls of
8"Cyy. in lakes: geochemistry, lake metabolism, and
morphometry [ J]. Limnology and Oceanography, 49
1160—1172.

Degens E T. 1969. Biochemistry of stable carbon isotopes [ M]//
Eglinton G, Murphy M J. Organic geochemistry-methods and
results. Springer-Verlag, 304—356.

Deuser W G, Degens E T. 1967. Carbon isotope fractionation in
the system CO, (gas)-CO, (aqueous )-HCO; (aqueous) [J].
Science, 215 1033—1035.

Eastwood W J, Leng M J, Roberts N, et al. 2007. Holocene
climate change in the eastern Mediterranean region: a
comparison of stable isotope and pollen data from a lake
record in southwest Turkey [ J]. Journal of Quaternary
Science, 22, 327—341.

Henderson A C G, Holmes J A. 2009. Palaeolimnological

evidence for environmental change over the past millennium
from Lake Qinghai sediments: A review and future research
prospective [ J .
134—147.
Henderson A C G, Holmes ] A, Leng M J. 2010. Late

Holocene isotope hydrology of Lake Qinghai, NE Tibetan

Quaternary  International, 194

Plateau: effective moisture variability and atmospheric
circulation changes [J]. Quaternary Science Reviews, 29
2215—-2223.

Lamb H F, Leng M J, Telford R J, et al. 2007. Oxygen and
carbon isotope composition of authigenic carbonate from an
Ethiopian lake; a climate record of the last 2000 years [J].
The Holocene, 17(4) : 517—526.

Lane C S, Mora C I, Horn S P, et al. 2008. Sensitivity of bulk
sedimentary stable carbon isotopes to prehistoric forest
clearance and maize agriculture [ J ]. Journal of
Archaeological Science, 35 2119—2132

Lee C, Mckenzie ] A, Sturm M. 1987. Carbon isotope fractionation
and changes in the flux and composition of particulate matter
resulting from biological-activity during a sediment trap
experiment in Lake Greifen, Switzerland [ J]. Limnology and
Oceanography , 32: 83—96.

Leng M J, Marshall J D. 2004. Palaeoclimate interpretation of
stable isotope data from lake sediment archives [ J].
Quaternary Science Reviews, 23 : 811—831.

Li HC, Ku T L. 1997.

paleohydrological indicator for closed basin lakes [ J].

B I8 .
87C-8"0 covariance as a

Palaeogeography Palaeoclimatology Palaeoecology, 133
69—380.
Li X Z, Lu W G, Xu L. 2012.

surface-sediment carbonates of modern Lake Qinghai

Carbon isotopes in

(Qinghai — Tibet Plateau) ; Implications for lake evolution
in arid areas [ J]. Chemical Geology, 300—301 ; 88—96.

Oana S, Deevey E S. 1960. Carbon 13 in lake waters and its
possible bearing on paleolimnology [ J]. American Journal
of Science, 258 253—272.

Striegl R G, Kortelainen P, Chanton J P, et al. 2001. Carbon
dioxide partial pressure and C content of north temperate
and boreal lakes at spring ice melt [ J]. Limnology and
Oceanography, 46 941—945.

Wei K Q, Gasse F. 1999. Oxygen isotopes in lacustrine
carbonates of West China revisited: implications for post
glacial changes in summer monsoon circulation [ J].
Quaternary Science Reviews, 18 1315—1334.

Xu H, Ai L, Tan L, et al. 2006. Stable isotopes in bulk
carbonates and organic matter in recent sediments of Lake
Qinghai and their climatic implications [ J]. Chemical
Geology, 235 262—275

Zeebe R E, Wolf-Gladrow D. 2005. CO, in Seawater:
Equilibrium, Kinetics, Isotopes ( Volume 65) [ M ].
Amsterdam ; Elsevier, 20—22.





