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Distribution of n-alkanes. from Lake Wanghu Sedlmehts in Relation to

Env1r0nmental Changes | | L~ A
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Abstract ; Concentrations and distribution jof - alkanes ('I n=C,, toln-Cy;) in Lake Wanghu sediment core were analyzed to 1nvest1gate
the e Vlroninental changes in the lake during the' pdst ~ 100 years. Relatively higher concentrations of mid- and long-chain n-alkanes
with a %trong odd= spvet-even “carbon number predomlnal;we 1nd1(’atedmrgan1(’ matter contributions dominated by aquatic macrophytes and
terrestrial plants.” The lower values of 2n- C”/ (n-Cy, +n= C29) highlighted a type of landscape dominated by woody plants. The
environmeéntal changes that have been happening over the past 100 years in Lake Wanghu can be divided into three stages, based on the
organic matter sources inferred from the changes in n-alkane parameters in the sediments. Before the 1950s, higher values of
terrigenous/aquatic ratio ( TAR) and high-/low-molecular weight n-alkanes ( H/L) indicated vascular, plant-derived sediments
deposited during a low-nutrient, clear-water phase with frequent water exchange between the lake and the Yangtze River. Between the
1950s and 1980s, decrease in values of H/L and TAR, and increase in the proportion of mid- and short-chain n-alkanes indicated a
shift towards mid- and shorter-chain components likely associated with the increasing contribution of macrophytes and algae. Lower 2n-
C,;/(n-C,; +n-C,;) values indicated a relatively low algal abundance. In that stage, the lake trophic state increased slightly with the
decreasing influence of the Yangtze River flow. After the 1980s, H/L and TAR values increased and then decreased, total n-alkane
concentrations and 2n-C,,/(n-C,, + n-C,s ) increased significantly, especially after 2000s, suggesting the main contributor to high
organic matter input most likely shifted to algae because of the eutrophication caused by anthropogenic activities.

Key words :middle reach of Yangtze River; Lake Wanghu; sediment core; n-alkane; organic matter sources; environmental changes
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Fig. 1 Location of Lake Wanghu and sediment core sampling site

2015 4F 11 H R H 7 R R 25 78 W 0

(29°51749"N,115°20"13"E) 2R 4 1 1R 85 em WY MAE
DRSS, L 1 em [ FBRZ04F AR 5 8 S A0 5
W TR S =, JF T - 20°C &4 R %
F LA #S 53 HT
1.2 IEAEERR SRR R oM

FEMHTRTZ0% R T 8, DFES i 100 H i FR
HU3 o GURRARE S, A 0.2 mL B HI¥E B # 9 b
CrARIE k) J S e F (9 1, R
Fo) IR ARG 72 h, i I8y B AU, iEss
RRWA G R BIR R , AR T 26 H 155
WAV A AL i B AR A, 2 el i A
JEMRESEAT 08, F 80 mlL 1E O ek PRI FE AT
13BN IEABERR L 43 B VRIS 19 IE A ot S 21 i
BEE 78 R WA | 45 HEFT GC/MS T

DU Th IE A e k2 2H 73 3 B i Agilent 7890A
RIS FH 5 1% 5 Agllent 5975 Al i g E?éﬂ%”'x (gas
chromatography-mass spectrometry, oC- MS)_%J& =
TN AL T35 Bl (70 V) , (il A DBESMS (30
mx0.25 mni x0.25 pin). TR, %ﬁ:\{ﬁf“##l

ﬁémw/mr“j} 250°C ) T+ IR FE I o 00 1 (7053

80°C R 2 min; UG Cumin ' I+ 300°C ﬁ‘vh 30
min. ﬁmﬁ?"%é@’fﬁm i };ﬁj\:ll mlL-min " AR4E A

SHR S %ﬁwﬁﬁ¥£ﬁwA%¢m$%
17, LA e T y
1.3 R ;

Z‘OPb%n‘”cst[:(ﬁE%ﬁH%% EG & G Ortec /A )
ifzﬂgﬂﬂﬁﬁé%#mﬁmg‘g((ﬁtec HPGe GWL) 5
Ortec 919 AU Hl 88 H A AL LM 16K 238 73 Hr
RPTLL R v 15T RGN E . RS IR AE T E R
B F T b B S AL A A BT S PR [ A e S
EiT.

2 H#REIR

2.1 PAEAR TS A ST

W I LA AR S Hh e 802 °Ph (2'%Pb,, ) ATCs HE TR
IR B AR AL AR AE Q8] 2 . N 2 (a) ATLLE
2P, 1 LT B RETR B 2 A8 H5GE 0, L Ph I
A 43 AT FRAE A AR, SR A R s S 7 8 A 2K ( CRS
B TR R 45 R R 32 em AbZ9 N
1975 4E 41 em A2 1951 4F 58 em AMEARLEE T Ny
1980 4, SEHIAE F N 0. 37 em-a ™', VCsE I
(18.6 Bq-kg ") AR HJ 32 cm, XTI 1963 4
IRVCs LIS m s TR 41 em AETFIA IR (1.2
Bq-kg ™) Xt 1954 4F Rk LR 4RS 2. CRS



3684 7 R S 38 %
Jluphcx:.-[;q_kg—l
0 350 700
0 ® 0
5 [~ 5 —
10 10 -
15 - 15
# CRS 21"PhApAR
20 - 20 | F T0gAEfL
25 - 25 -
g =
= 30 - B0
% &%
35 35k
40 40
45 — 45
50 - ® 210pp,, 50
55 A l.:’.‘cs ss L
(a)
60 : L 60 I I |
40 20 0 1850 1900 1950 2000
1Cs/Bg-kg ™! A
()b, VCsHIE BT A 5 (b) IR SR R e
E2 WMAREGHRPbex, YOS EENEEH HRE KT ' ,,f’

Fig. 2 Distribution of 2%Phex, *'Cs a(,tlvmes in Lake Wanghu sediment cure_arul age model for the core

R A R AR AR A Cs EEH@&?E’J ﬁlf FAHY) e B b EP.‘?_NEVEm L K ﬁi&’%*ﬁ o
SEAFLE AN 2 () B . £ Bl neCy nsg ok v 0 0, HLA0E 1
2.2 Jﬁl/ﬁ)ﬂm%ﬂ%%f[ﬁEPE*’kakxé’Jﬁj\ﬁﬁﬁ?ﬁ Y & = BRRR P AR, {R;F«%Emkmkzéﬁﬁf}%ﬁﬁ%ﬁ,
/B D A T L ,LW“%@?*E AT Wl b o 5 L. LB A

W e T A A K B AT RS R K n-C o, ~ n-Cor Ol 3 *#
RSN E D ER 2Tl éﬂﬁ@%ﬂﬁ*% AL XL ‘Wjﬂ?ﬁ}%ﬁﬁ,fﬁ RIS 1 T W RS n-

M$%$%F%%ﬁﬁﬁ@@ﬁanwgmz J%QWQMKW*MﬁmC$MﬂIWAm%
W) a8 niC KA R 0 NIRRT pomiliE MUK (C, = C) IR 2 o 28 T 4
VA n- C;q \n- C23j n- Czsjﬂﬂfm ﬁ‘ﬁj(%%j(ﬁﬂjﬁ;éﬁfr@ JEH 70% VL I, % 1 #4822 ( carbon preferenee

5cm 10 cm
E _
a nn_hhpnﬂn”n”n”nﬂ DDH DDDFDHDjD’D’D DH
HHHHHHH H Ml ”HHHHHHH” H [l H

15 17 19 21 23 25 27 29 31 33 15 17 19 21 23 25 27 29 31 33
574 L34
B3 M#RRESHARERRERES T
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