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Fig. 1 Collection sites for the studied samples
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AW T A3 A FUERR BN Cos M1 Cor o FITAIFSEAY HLAS
W) A A A W) v TE A B e 2 W B 5D 23 A A ]
2200 3% 5 PLET T 58 A 8 AR Y Oy Cay AR
AW N Cop \Coo FFAE—E B 22 57 (Cranwell, 1973;
Cranwell et al. , 1987), FAT ARG A 58 & B, [F] 2
R ) v AE AR e e 32 W e R 0 A L S AR ) R K IX
AP RRAT 06 AR Kl AR P SR AR B, B
P R LE AR e e T AR AT DA AT, AR v i, TR
B BORT AT 9 LA R S IR e AR ) A RO

SEO6 IR AR L UK Py Sy T sl A D 28 D K A 4 K L 2
A E R EUE ¥ ke £ (Duan and Wu, 2009), ZxF
1] DXARF 2 O 1. 6°C SR FEA ik BUA
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JIT AT 5T Y L SR 75 A A8 0 R i HRAE A ot et ik
e H CPIE A AE 2. 4~7.8 FI'3. 7~6.2 2Z
[F) o 3 B M 50 5 118 37 B RO 3 » SR T 5 A 4 2R —
# (Volkman et al., 1983; Ricley et al., 1991;
Collister et al. , 1994; Duan 2000; Duan and Ma,
2001) . FEHHhOE ) B S AP 25 ik 4 K B ACL B
H26.6~27.7; 8% T QRB5 FLBOREE S Ah, ACL (H
JE HLAAE Y R T ORASHE W) X i — P UL AR ) b
IER e ) T B el < B2 ACL B BR T 5 3R I R
B, B 5 MY 2R AH k& (Cranwell, 1973;
Cranwell etfal., 1987; Schwark et al., 2002;
Huang etaal.\, 2000; Rommerskirchen et al. , 2003;
Duan and)Wu, 2009),
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Table 1 Parameters of n-alkanes in sediments from Chake Salt Lake and plants from its surrounding area

BES [ BOR [ | b | BHGEE | G ACL cpl
LAY
QM-3 B R [l 36°44'30"N;, 99°0%'22"E Ciy~Cs Car 27.9 15.3
QM-21 g b i 36°41'34"N; 99%01'34"E Ci7~Cy Cyr 27.0 4.4
QM-22 o £ E 36°39'50"Ny_99°0432"E Cig~Cs Cyr 27.1 4.7
QM-23 AREEhle R 36°39" 124N 99°06'42"E Ci5~Cs Cas 26. 8 3.8
QM-24 B R R 36°37"35N; 99°08'32"E Ci7~Cy Car 27.3 4.4
QM-26 At bR b 3645614"N; 99°10'35"E Ci7~Cy Car 27.2 4.1
QP-50 FLR [l 36°40"34"N; 98°58'09"E Cy1 ~Cs Cas 27.7 7.8
QP-53 LR T B 36°39'15"N; 99°03'41"E Cz1 ~Cy Cyr 27.5 7.2
QP-55 FE R e 36°39'12"N; 99°06'42"E Cig~Cao Cos 26.6 3.5
QP-59 FLER b1 36°47"00"N; 99°07'20"E Co1 ~Cy Cor 27.1 3.2
QP-61 SRS KR 36°42'17"N; 99°18'22"E Ci9~Cy Cyr 27.5 2.4
QP-62 H% R 36°42'45"N; 99°16'04"E Cz21 ~Cy Cyr 26.7 3.7
QP-64 H Rl 36°40"50"N; 99°19'20"E Co1 ~Cag Cyr 26. 9 6.2

B\E CPI: [(ng +Cg7 +"'+Cg3 )//(Czl JFCZ(,’ +“'+C_’;2)+(Cg; +C27+"‘+C3;;)//(Czs JFCZ}; +"‘+Cg1 )],//2;/\(:14:[25(71(?23 ) +27(71Cg7 ) +29

(nCs9) +31(nCs1) +33(nCs3) 1/ (nCos +nCoz +nCoo +nCs +nCss) ,

A5 R 2R 2 DURR Y Hh 1E A Jo S o 55 4 A1 3
TE Cis ~Cy Z 0], SR 73 A, FEIERREL I R Coy
(3 FRNDAX 5 F g ) A28 - 5R ) B A= 9 v
TE A8 e Je s W e 55 43 A AH 25 {) (Duan, 2010) . i bff
ST WTR )AL i v TR AL e e 52 ) S g A A0 o
Ay AP 16 % CPT{EAE QM-3 #¢ by 15. 3, 1
RS A FE 3. 8~4. 7 Z [0, FE 5K KERAAE
Vi) J FL i A= A R ) R OR b IE A e kR B CPI
{ELAH AL (Duan, 2010) . JLELY) H 1E 44 Bt & 19 °F- 25 ik

HEREE ACL{H 2 26.8~27.9, F 2 545 K &1 F1
T 7 I ] 1L il A B A AR ) b OE A e AR ) ACL i
#3fF (Duan,2010),
2.2 EMRENSEMAERAN

28R R Ay — 355 DAL % PN B 0T BRAE R R AR
TRAR R K o % T3 R T8RS R e BT AR B L T
Bl b, DX A= 4 v T A o e TR A6 25 2 CRRAIE IR
AT DL A Ll BR A 2 0 B 58 S R 22 AR 8 . R R
5 190 5 L Hb DX 95 A B B OE R e A A R A 2R 4
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Fig. 3 Histograms of the molecular distributions of n-alkanes in the sedimentary samples from Chaka Salt Lake
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EREE R ACLAE K 26. 6~27. 7. FH{H Ky 27. 375
VR J] PR i A= 7 B IE A e e ACL o 27. 8~
28. 3, F-H{E H 28. 1(Duan,2010) , YL 1F 14 4%

K Bk A B ACL B 5 1% 3 X i 2F B 20K F
o AR AR I

A WAL E T FE A s DLAR W vh A [ e 50 A4 e
kA AR AR, Cs ~Cuw IEM Bk 8ok A
W 2 (Cranwell et al. , 1987;Meyers, 2003),Cy,
~ Cos IE e 18 32 B0k B K A2 U £ W) (Baas et al.
2000; Ficken et al. » 2000) ,Cyy ~Cy IE M 2 T 5
¥ H b A4 A& ¥ (Eglinton and Hamilton, 1967
Meyers, 2003), A& . 45K #IKZTUR Y ALK
HROE AL Jot e S IR 57 28 4 00 A1 R e B AR UK OK A 2R
Yo (R AE 191 40 T R K S B R 73 Cos IE
ke 8D 8 H T AH 4R 19 {5 £ (Duan, 2010) . 51i%
b DIt A AR A B A TR 3K 2R R R ) s = K AR
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W TR AL AR 2H TR 25 Rk W AN T o ) R FEL XA
() o PRI AT AN FH 5 96 390 ) L DX B AS A ) oD {E
AR RERBEZ TOR Y T 247 X5 5. QM-3
M QM-24 F il E A B e B R n A R AL R L
247 8D {H 43 ) A — 163. 8% Al —153. 8% /R T
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Table 2 Hydrogen isotopic values (%o) of n-alkanes in sediments from Chake Salt Lake and plants-£rom its surrounding area

F2 FFHWNRYRABAREYPEMRESEMERAM (%)

IR

[E=2 ‘ FE & ‘ iRSRG I MER A ‘ Cyg ‘ Cao ‘ Can ‘ Ca ‘ Cas ‘ Coy ‘ Cos ‘ Cas ‘ Cyr ’ Cag Cag Cso Cs S
PR
QM-3 B P —208.0 —164.7 — 134, 8 —135.5 —176.3 | —163.8
QM-21 kR gy —117.1 | —127.7 | —117.1 | —137.8 | —175.9 | —136.6 | —117.2 |\—140. 6 —114. 8 —131.6
QM-22 LA R —120.0 | —140.7 | —128.4 134, 7 —115.1 —127.7
QM-23 g R U gl —178.1| —116.2 | —141.7 | —136.8 | —136.4 | —170.4 | —134.8 | —109.4 [~-118.6 | —107.8 | —123. 8 —134.0
QM-24 LR IR —155.6 | —134.4 | —166.9 | —180.2 | —161.4 | —148.7"| —160.1 | —126.2 | —155.7 —153.8
QM-26 BaLh b1 —115.0 —126.3 | —128.8 | —136.9 | —(189)5 | —142.2 —127.4 —129.4
Y —178.1| —116.7 | —135.0 | —129.4 | —149.2 | —159.2 | —143.8 | x-125.0 | —138.5 | —117.0 | —128.7 —176.3 | —140.1
iEL7]
QP-50 IR P S [ —120.6 —14450 —183.5 —157.8 —151.5 | —106.8
QP-53 RLEKR R —167. 4 —172,2 —201.7 —179.5 —162.7 | —176.7 | —133.4
QP-55 L R R —160.0 | —170.2 | —183.7 | —134. 24 — k0.1 | —167.2 | —181.4 —166.7 | —122.8
QP-59 R JbEs —160.2 | —176. 2+ —179. 4 —199.5| —162.4 | —176.6 —175.7 | —132.3
QP-61 FLER KRB —173.2 | —183.3 | —170.2 | —155m2 % —135.9 | —134.2 | —123.8 —139.2 | —141.3 | —150.7 | —106.0
S —166.6 | —176.8 | —160.4 | —165.2 | —160.3 | —150.7 | —178.0 | —162.4 | —171.3 | —139.2 | —152.0 | —164.3 | —120.3
QP-62 HW R —72.2 —99.6 | —79.4 | —92.4 —89.5 —86.6 | —32.8
QP-64 H RES —75.9 [(%96.1 | —72.1 | —60.4 | —80.7 —74.9 —76.7 | —25.2
S —74.05[N—96.1 | —85.85 | —69.9 | —86.55 —82.2 —81.65 | —29.0
 ie,w = 1000 X [ (8Da+1000) /(3Dw+1000) —17,
Fz3 FFHRWEAREREENKSEAGEHRBR (%)
Table 3 Hydrogen isotopic values (%o) of<the enviroment waters from Chake Salt Lake and river in its surrounding area

5 FE A IRORUIR(EF A A D%

Qw-43 K b1 36°42'17"N;99°18'22"E —43

Qw-30 7k iR 36°46'17"N;98°56'29"E —65

Qw-39 il K IR 36°37'26"N;99°12'43"E —42

Y (E —50.0

Qw-40 R K b1 36°42'23"N;99°09'45"E -5

Qw-41 Rk b1 36°43'14"N;99°08'20"E —7

Qw-42 R K JbEs 36°44'38"N;99°05'08"E —38

Qw-7 Eh i 7K I 36°44'25"N;99°03'20"E —7

Qw-33 R K &8 36°41'34"N;99°01'34"E —4

S —6.2
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n-alkanes and their Hydrogen Isotopic Compositions of Sediments
in Chaka Salt Lake and Terrestrial Plants in Adjacent Areas

DUAN Yi, XIA Jia, HE Jinxian, ZHANG Xiaoli, XU Li, WU Baoxiang
Institute of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou,730000

Abstrcat

In order to understand n-alkanes and hydrogen isotope features of sediments and-0rganisms in typical
sedimentary environment of salt lakes, n-alkanes and their hydrogen isotope comipositions of sediments in
the Chaka Lake and terrestrial plants in its adjacent areas were first determined.using GC-MS and GC-TC-
IRMS techniques. The results show that n-alkanes of the plants from theadjacent areas around the Chaka
Lake exhibit a unimodal pattern with main peaks at C,; and C,;, and ,characterize predominance of odd-
carbon numbered alkanes over even-carbon ones, with average chain length (ACL) values closely related to
plant types. The n-alkanes from the lake sediments have a similar”dist¥ribution pattern and their features
are close to those from terrestrial herbaceous plants in the ‘studied area. The hydrogen isotopic
compositions (averaged §D of —81. 7%) of individual n-alkanes frem woody plant leaves around the Chaka
salt lake are heavier than those (averaged 8D of —164.3%0) of terrestrial herbaceous plants. Formation of
n-alkanes derived from different plant species has diffexent/fractional distillation of hydrogen isotope.
Compared with woody plants, the herbaceous plants arg~xmuch more enriched in light hydrogen isotope
relative to environment water. The ACL and §D values“ef n-alkanes from the sediments are similar to those
in terrestrial Poa sp. and Kobresia sp. herbaceous™plants, indicating that n-alkanes in the sediment are
derived mainly from these plants. These data and kesults provide a scientific basis for the application study

of hydrogen isotopic compositions of individual»-alkanes.

Key words: saline lake; organism; sedimént; n-alkane distribution; hydrogen isotopic composition;

isotope fractionation; genesis





