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Organic geochemical characteristics of free lipids in Lake Dianchi sediments
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Abstract: On the basis of the investigation of bulk characteristics of organic matter in Lake Dianchi sediments, the
soluble lipids in the sediments were determined quantitatively. The results indicate that n-alkanes were relatively
stable, which reflecting that sedimentary organic matter in Lake Dianchi sediments were derived dominantly from
bacteria and algae, and occurred an increasing trend of terrestrial higher-plant input in both upper and lower
sections of the core, and the increasing of herbage plant contribution from the bottom up. Alkanol fraction mainly
represented terrestrial part in sedimentary organic matter, and were dominated by high carbon number n-alkanols
with a strong even carbon number predominance. Fatty acids revealed that soluble organic matter came mainly from
phytoplanktons, and obvious bacterial alteration existed in parts of sediment column. Therefore, lake sediments
have recorded eutrophication process of Lake Dianchi from oligotrophic lake to eutrophic lake. Especially in the past
several decades, both autochthonous and allochthonous organic matter display rapid increasing. Combined with
isotopic data, a conclusion is drawn that Lake Dianchi has entered into a hypereutrophic stage.
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FANG Ji-dun et al. : Organic geochemical characteristics of free lipids in Lake Dianchi sediments



98 Wide?

2009 £

), 2H{XER A Canberra A F 4K S-100 £3#
S AT AR A R 26K RU R M A% (GCW3022 H-P Ge) BT
HUR I v 35507 R 5 (BRI 50% ) o bRifERt i
E B2 5 R FREDF 5L AR 84 (Catalog No.: 7137,
and Source No.: 586-26-2), HARE *"Cs B4R R,
HisE 8 om 4b0 1964 4F, FHPIFER N 0.041 g/
(em® - a) , ELELRNE 2,

2 HZR5ITE

2.1 RRWPENESERE

MR AR EEARARE. (DMBEE
BEMEEERTE, HUAYEK, BEFHRET
R, EHERENEIE, Q)BEBIRIKRABKLN
AU, @ TR AR 7 R A PR,
HRANIEM AR EEETANAILR", BAF
YL B RIAL B AR (6°C) BER BB S 1E F B
B R RO M 2 AR R R R R A
A (8N) B DARA R [F #3875 B R AE , LA AL
. RIEARAE XX BITURY A VLK KL
R R AR TE, FBF 6°C i v] A RIE T AR
AP REIE", IRERANPEXESEL
B, 4ERSEED, LKA ELNEINY C/N
H—MB7E 4 ~10 ZH; itk ERYAERZSEE
&, BARSREME, FLOREREY WEIY
C/NE—MET 1221 FHy 6°C, 86“N i C/N
18 54 25 40 17 B Hb e HE 1 b ) 30 78 WL B R TR

REUE Co fi% 6°C BT E X - 10%0 ~ - 15%0,
C: MY 6°C (B R - 24%0 ~ —30%o, P A HL
Yty 8°C N R - 19%0 ~ — 22%0, B HLHIH 6°C

CN TOC (%)

| IO I A |

O.I.I.I

813C (%)

9 10 11 12 130 1 2 3 4 5-26 -25 -24 23 224 6

| I Y I

B RBT - 22%0 ~ —26%02 [8], WAy £ Rh A
NEATY RS -, BERBERFIY 6°N
THEAR +8.5%, K BREBESHEHYEIYH
SN FHEA K +3%0 ", HITIRY AN W
OC WE K -22.2%0~ —25.6%, 6N fL Bl X
5%o0 ~ 11%0, C/N HiE X 9.5 ~12.3, BB EMWIH
YR EHIY REEERMAREIONIESY, KPR
WK AEEYRER T,

WU YK TOC B BB A4 7=RE 7, ¥
HIEY P EIY SHE I FE YRR 50%
L, FUBBRYTEIYEEAE TOC F 8K 2
fEUS N L T4 TOC, 6C. 8N #1 C/N {EFEUT
BYyrEEikad (82) TS, BBy
# TOC, 6°C, "N F#M C/NEH B E =BT,
(1) FEYHEFH 43~63 cm, TOC 0.84% ~
1.87% , 8°C -25.6%0 ~ —24.8%0, 8N 5.2%0 ~
5. 7%o, C/N 10. 34 ~ 12. 54, i B 13 B i 38 L 3t LA
YA VLY R R A BT & BRI EL R IR A AL
YR A BB ] R RER AR, (2) TIRY I b
20 ~43 cm, TOC, 6°C, 8"N #1 C/N EHBRBE, ¥
B BT, T P B B % A BB A R IX S 3R S
+aBE. 3) NHEYHMELEF 0~20 cm, TOC
2.95% ~4.63% ;C/N 10.5 ~12. 3; 6°C - 25. 0%0 ~
—22.2%o0; 8N 7.0%0 ~ 11. 0%0 , H TOC.8C 8N
1 C/NEREVIRY R AR R A B R E %,
XEBHESIRE . BEFIEEMEN R,
A, KEZ YR N0, & 8RA N
Y, XE N RAEEE, 6°N EHmERRER
F a4 R B, AT AR B 44 o DIN (3% TTHl
FOMARKM, FRELNKRER, A
R KR CO(8°C = -7%0) 1EHLHIREM &
8N (%)

8 10 12
L 21,1 Co

R ey AR RERE Y ot +10

F

¥ (cm)

1

20 ]
o | 84 1964
30 101 1944

=N

40 |

50 ‘\‘ 164 1859
r \ 18- 1825
- 60 Yool 1793

B2 EMIEE C/N.TOC.8°C. 8N #Y ¥ 4k
Fig. 2 Profile changes of C/N, TOC, 8“C and 8N in sediment samples of Lake Dianchi

Geochimica | Vol. 38 | No. 11 pp. 96 ~ 104 | Jan., 2009



®18

BEESE . WM RAR YT SRR R FRE 29

AR, XFEELRRSFHAKFBHIHCO; (8°C =
1%0) fE BRI A RE WY, B RA VYK 6°C
B HERSHOMAREK. ERFHYBAN
W, # A5 C/NEEE K, BE5RBEEK  EFH
Yy A AR X R BG, SRR 6N & A B B ¥
K Y, g 6"C, 8N Ml C/N LA AT, X B
HErh BB AREK BEREYHAREN, IR
YR AN AREAEK, ERAXBEYSNELE
PIFEN . BT R TR LR R AT
HEEREBI R BT 407 2, 20 48 60 AR E M
AAMNEKE R I 2, 70 F£RN M2, 70 £RFEH
KRt — 2 Tk, 80 SEREG R SME AR RN V 2K
IV, 00 £ MK VEME VA, i, E)LTH4E
SEE B BATTRY A YLK TOC, C/N, 8°C fl 6¥N
JIt B B ) 3 B 0 1b A £iE BB 5 TR b 454 B BT A K R
W0 25 SR AR ST X B

BZ, NE TR Y P B I BRREE, B b
F A B A UK AR AR MR N |, 3 200 43k,
BT RE SRR M, BIAAE P I B, FE 5 R
iIE 60 4Rk, 2B MER MY BH, BERXFMRRY
JFHEF AR . (DEE R AR & TR
W R R, KB A IG5 KR TR K RA B, 1
BB E B SRR, R EA Vg m, (2) A
Xt UL Tt P 50 3 DX X K S AT 0 0 3 A A 25 A B T O
H ERBHBEAIYRAED,

2.2 MARWHATREIR
W TR Y A LR AR R TR A MR A

R EEB (hg/mg TOC)

0 0.2 0.4 0.6 08 0 2
0

BURMEE (ug/mg TOC)

BA VY AEREA Y, B8 EERAH R
KIBH K TIKEEEY,J5E EERAMGAER
SHEY  EERMARES, SRS RRY, Hib
MBI EAIREE R EARER. BB
PiRE AR, X8 FEHL FR/ATIRY TOC Kk
16 BE DLW TR BE AL R AE 0 3 B o
2.2.1 % B

ISR ZamTHE . BRURFGHFHEY
FEYES, RETAREY K EREERHRA
[ K BEAE S WA HIEMLR Cr N E, BEKF
BERRBHYEIRIREEEYERELE Cu, Cs H
Cos A0 A BRI IE M ek 3 B 5 T B b A8 ) B9 3% B2 ek
FREMERBEH Cr.Co f Cu EEMLERDS2,
X FURY T+ HRBAE AL, ERRRELT
B, BRI B R B L A B A Y 4>
Z— 151, Brik, SR b IE A e 2 f) 4 R PT DA L 3¢
AR b R B HLBTR IR

E B TLRY T IE SR R BB 16 S R
nCis ~ nCsl, ﬁ*%ﬁ&%ﬁﬁﬁ%iﬁﬁﬁ;% ’
CPI{EifE 1.85~6.59, Pr/Ph {H7E 10 cm AL B4
HPR (R D), LI Pr/PhEKTREE 1, i F3
Pr/Ph{E/NF 1, GBI TIAEE M 10 em 4b4E Bl
BIFHEABRE R T AAHINEE, X5 B K AL B
AN UL Y i R AR H A — B

TR PEILIE ZCu’/ ZCh Ml Ca/Crr #p
R SR IE My P ok RGO R S A Y K A AR A
MNEBBSH", NE4TUES, efTEHE -
B AR AL R AE AR H A AL, AR B ZE TR T 3

RUWEAE (ug/mg TOC)
4 6 8 0 0.5 1.0 1.5 2.0

10

20t

30 |

%E (cm)

40

50 }

60

70 *

——

B3 HEMUPHEPTRAIEEHS SRS TOC b H L E

Fig. 3 Profile changes of ratios of soluble organic matter contents to TOC in sediment samples of Lake Dianchi

FANG Ji-dun et al. : Organic geochemical characteristics of free lipids in Lake Dianchi sediments



100 o 2009 &
%1 WRTRWHEES S ENEESMSE
Table 1 Parameters of n-alkanes in sediment samples of Lake Dianchi
B5 BRI A B9 YCu /XCxnt Pr/Ph CPI Pr/ nCus Ph/ nCis
DC-4-1 nCis ~ nCa nCyr, nCa 0. 81 0.96 1.85 0.58 0. 65
DC-4-3 nCis ~ nCs nCi7, nCa 0.83 1.12 5.95 0.32 0.42
DC-4-4 nCis ~ nCa nCi7, nCxs 0.51 1.07 6.59 0.26 0.45
DC-4-5 nCis ~ nCs nCr7, nCx 0. 40 0.99 5.21 0.27 0.44
DC-4-10 nCis ~ nCat nCi7, nCar 0. 47 1.04 4.52 0.41 0.49
DC-4-15 nCis ~ nCa nCis, nCa 0.89 0.91 4.00 0.22 0.22
DC-4-20 nCis ~ nCa nCis, nCas 1.26 0.82 2.68 0. 49 0.23
DC-4-27 nCis ~ nCs nCis, nCoas 1.18 1.02 5.21 0.72 0.62
DC-4-33 nCis ~ nCu nCis, nCas 1.33 0.87 2.85 0.95 0.90
DC-4-43 nCis ~ nCx nCis, nCas 0.83 0. 86 5.17 0. 30 0.58
DC-4-47 nCis ~ nCst nCis, nCos 0.38 0. 84 4.53 0.22 0.51
DC-4-50 nCis ~ nCs nCis, nCos 0. 46 0. 80 3.18 0.39 1.03
DC-4-53 nCis ~ nrCa nCis, nCos 0.88 0.94 4.96 0.33 0.52
DC-4-57 nCis ~ nCa nCir, nCoas 0.28 0. 88 4.09 0.25 0.61
DC-4-60 nCis ~ nCs nCus, nCy 0.30 0.77 3.70 0.31 0.59
DC-4-63 nCis ~ nCan nCis, nCas 0.37 0.51 3.86 0.36 0.44
o CPI= 3 (Cos ~ Cat) (FBR) / X (Cas ~ Coo) (BBR) o
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