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Composition and Genesis of n-Alkanes and Their Hydrogen Isotope in
Sediments from Saline Lake, China
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Abstract: The Qinghai Lake is the largest saline lake in China. We study the compositions of n-alkanes and their hydrogen iso-
tope in sediments from the lake, and discuss the genesis of their compositions by the comparison with previous study results of
plants from the lake and its surrounding areas. Our results show that the n-alkanes in the surface and core sediments have a
similar distribution which reflects the source from terrestrial herbaceous plants in the surrounding regions of the lake. The hy-
drogen isotopic compositions of n-alkanes in the surface and core sediments are also similar, which indicates that n-alkanes in
the sediments were derived from terrestrial herbaceous plants in surrounding regions of the lake. This study further demon-
strates that the hydrogen isotopic compositions of n-alkanes in lake sediment reflect the biological source hydrogen isotopic sig-
nals that are related to paleoclimate. Therefore, 6D values of n-alkanes in lake sediment can be used to indicate paleoclimate.
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Fig. 1 Collection sites for the studied samples
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Table 1 Parameters of n-alkanes in the studied samples
(em) Crnax ACL CPI
QM-1 37°11" 15"N;100°04'38"E Ci6-Cs3 Car 27.9 4.5
QM-2 37°11" 48"N;99°49'34"E Ca1-Cy Cao 27.9 8.0
QM-6 37°08' 18"N; 100°20'44"E Ci6-Cs1 Car 27. 4 4.7
QM-9 37°11'15"N; 100°04'38"E Ci7-Css 25 27.7 4.1
QM-13 36°54'06"N; 99°38 '01"E C17-Css Cor 27.8 5.7
QM-15 36°32'52"N; 100°41'27"E Ca1-Cyp Cao 28.0 5.2
QM-17 36°39'14"N; 100°16'16"E Ci6-Cs1 Car 27.5 4.0
QM-20 36°37" 59"N; 100°06'59"E C16-Ca1 Car 27.7 3.5
QH-2-3 36°54'06"N; 99°38 '01"E Ci7-Ca Car 27.1 4.9
QZH-2-10 0~10 37°11'48"N; 99°49'34"E Ci7-Cs3 Car 28.0 3.7
QZH-2-20 10~20 37°11'48"N; 99°49'34"E Ci17-Ca1 Css 27.5 3.9
QZH-2-30 20~30 37°11'48"N; 99°49'34"E C19-Cy1 Css 27.0 3.4
QZH-2-40 30~40 37°11'48"N; 99°49'34"E Ci19-Css Cao 27.9 3.8
QZH-2-50 40~50 37°11'48"N; 99°49'34"E C19-Ca3 Cag 28.0 4.8

:CPI= [(Ca5+Cor+++++Cs3) /(CayF+Cast++++Caz2) + (Co5+Cor F++++Cs3) /(Cop +Cog++++Cs4) 1/23; ACL=[25(nCs5) +27(nCz7) +

29(71C29 ) +31(71C31 )+33(7ZC33 )j/(?Ing +an7 +nC29 +nC31 +71C33 )

Finnigan Com- , 1 2, 3
bustion [Il Delta plus XP ,
, GC-CIII Cie~Cys , , 3
Cys Cyr Gy
, 1440 C
H,, H, (Duan and Wu,2009).
SE-54 (60 X , CPI
0.32 mm i d. X0. 25 pm) , QM-2 8.0, 3.4~5.7
He, 80 C, 3°C/min 300 C, ,
30 min, H; CPI ( 4.0~4.5 s 4. 3)
5~10 ; 6 H; ; C 2. ,
4 1 , .
( (CTINGTIN O'TIN ACL 27. 0~
Cy3.Cps Cyp 6 ), 28.0, N N
, ACL  (27.9~28.3)
2.2
. 1~3 ,
oD VSMOW ) ,
<5%..
—210.5%~—112. 7%, —185. 1%~
2 —132. 7%:C  3).
oD )
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. —156%0; QM9 .QM-13.QM-15 . QH-2-3
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Fig. 2 Histograms of the molecular distributions of n-alkanes in the surface sediments from Qinghai Lake
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Fig. 3 Histograms of the molecular distributions of n-alkanes in the core sediments from Qinghai Lake
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Table 2 Mean parameters of n-alkanes and their hydrogen C C
23 25
isotopic values in plants from Qinghai Lake and its ¢ 6)
b .
surrounding areas
ACL CPI 3D (% , oD
7 26. 3 7.6 —130.2 «C 2 3). , ,
3 28.4 18. 4 —162.9
3 28.1 13.3 —138.1
3 27.9 4.3 —165.0
1 28.3 25.7 —164.5 ’ ’
2 28.6 18.7 —149.9 y
4 26. 8 12.5 —121.7 ~ ~
’ (/15 _(/19
(Cranwell er al. . 1987; Meyers, 2003) ,
. ACL ’ Cg] _C25 (Baas et

A N

(Dodd and Poveda, 2003) .

2.3
( 3193 m)
ACL 27.0~28.0, 27. 6.
ACL 26. 0~
26. 8, 26. 3,
ACL ;
ACL 28. 2,
ACL

(Sachse et al. . 2004 ;Chikaraishi and

Naraoka, 2006 ; Huang et al. , 2006). )

(Migler et al. , 2008).
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