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Record of Ecosystem Evolvement Processes Provided by 8 " C,,, and 8 "N Values in
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Abstract: Variations of & " C,, and & "N values, C/N ratioss TOC and TN contents in Chaohu Lake sediments reflect the sources of organic
matter in lake sediments; evolution of lake productivity and the eutrophic status in Chaohu Lake during last 100 years. Our results suggest that
the sedimentary organic matter was derived mainly from aquatic algae and partly from land matter. However; the input of the pollutants from
city and agriculture into the lake could not be neglected. Two stages can be found in the sediments cores according to the profiles of 8 C,,,»
3 ” N values, TOC and TN contents. Below 10cm, 8" C,, values vary between — 21.74%0 and — 19.34%o. Nitrogen fixing and non-nitrogen
fixing phytoplankton coexist together. Two cores show different nutrition processes. Above 10cms in both profiles, the values of 8 C,, start to
decrease sharply, but 8 °N, TOC and TN increase. The construction of Chaohu Gate leads to the enhancement of lake productivity and
development of eutrophication.
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Table 1 Physical and chemical properties of the sample sites

L H2 H3
7K Im 3.3 3.8
DU /m >1 >3
DU 5 b KA ST EE/°C 20.2 20.8
pH 7.86 7.95
3% /S em ™! 242 235
SRS 5 (TDS) /mge L™ ! 117 115
HiE4E (DO /mge 1.7} 4.94 4.30
EhJE %o 0.1 0.1
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L, 2 BT AT SLREK 5088 W I ORI 122k
TRV R BRI, F TR A AU & L B
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Table 2 Results of & BC‘,,g and 8 "N values; TOC and TN contents> C/N ratios in site H2, H3 sediment cores in Chaohu Lake
. 513C,..(PDB)/%0 5 BN (Z5)/%0 TOC/ % TN/ % C/N
R /em .
H2 H3 H2 H3 H2 H3 H2 H3 H2 H3
0~1 -23.69 -23.28 10.43 8.13 1.36 0.82 0.21 0.08 6.50 9.98
1~2 -23.60 -23.03 9.04 8.31 1.22 0.81 0.20 0.08 6.11 9.88
2~3 -23.45 -22.66 9.38 6.71 1.11 0.65 0.19 0.05 5.98 14.13
3~4 -22.99 -22.00 8.28 6.15 0.93 0.59 0.15 0.04 6.11 16.77
4~5 -22.73 -21.91 7.01 5.19 0.70 0.53 0.12 0.03 5.93 16.47
5~6 -22.41 -21.77 7.12 4.85 0.64 0.51 0.11 0.03 6.02 15.84
6~7 -22.36 -21.95 6.40 4.73 0.51 0.48 0.08 0.04 6.58 11.90
7~8 -22.06 -23.22 5.56 5.17 0.55 0.50 0.08 0.03 7.00 14.65
8~9 -22.35 -21.71 5.47 5.24 0.50 0.50 0.06 0.02 8.00 22.82
9~10 -22.30 -21.39 5.37 5.14 0.50 0.40 0.06 0.02 7.84 21.94
10~ 11 -22.44 -21.45 5.27 5.03 0.39 0.42 0.06 0.04 6.69 10.92
11~12 -22.32 -21.26 4.67 5.08 0.38 0.42 0.06 0.03 6.84 16.15
12~13 -22.54 -21.60 4.71 5.13 0.44 0.53 0.06 0.04 7.62 12.95
13~14 -21.79 -21.19 4.38 4.73 0.43 0.47 0.06 0.04 6.97 12.62
14 ~15 -21.65 -19.81 4.94 4.60 0.51 0.41 0.07 0.03 7.04 14.00
15~16 -22.01 -19.56 4.63 3.46 0.37 0.27 0.06 0.02 6.08 11.87
16 ~ 17 -22.19 -19.34 5.19 3.41 0.43 0.36 0.06 0.02 7.15 17.24
17~ 18 -22.25 -19.64 4.68 3.66 0.42 0.45 0.07 0.02 6.41 22.65
18~19 -21.78 -20.49 6.29 3.50 0.40 0.45 0.05 0.04 8.27 11.44
19 ~20 -22.08 -20.76 5.89 4.36 0.35 0.43 0.05 0.02 7.06 27.00
20 ~21 -21.66 -21.07 6.34 4.91 0.43 0.42 0.07 0.03 6.57 16.15
21~22 -21.71 -21.73 4.70 3.34 0.60 0.41 0.09 0.03 6.78 12.69
22~23 -21.75 -21.69 5.90 5.64 0.44 0.43 0.06 0.05 7.84 8.52
23 ~24 -21.72 -21.74 5.80 5.09 0.39 0.45 0.01 0.03 — 15.13
8 3Cory (PDB)/%o 3 BN (Z5)/ %o TOC/% TN/%
(—)25 -23 =21 -19 0.5 1.0 15 0 0.1 0.2 03 0
51 -
5 10 — -
il
5 15 — -
20 — -
25

B2 &4 H2.H3 X R RS ® Cop - 8 *N.TOC. TN. C/N B R E T L HE TS
Fig.2 Varied curves of 83 Corg and 0 5N values; TOC and TN contentss C/N ratios in site H2, H3 sediment cores in Chaohu Lake
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TOC contents in site H3 sediment core in Chaohu Lake

M RSAR T T, E 3.34%0 ~ 10.43%0 150 L Y, #E D
H2 Al H3 A3 TR0 A DL U5 Y 1% 2 LASE 2R R
2, TV G LA K AR Y THT 5 G ) 1 B N T R B
TR A MU AR D S5 77 AR 5, i HLX H2
HH3 fURSE IR FEAS ) AR & 4 s, AS A 9 o
KIS B C, 5 C/N HAE A IGR Wk, H3 R
B 2 A7 T K A2 2R A AR R Ve Bl A, B 2 R
H3 A 35 10 & NAELAH A AIG, /N EG A 08 v, i
Wi A= 00 SO PR A N A AN AR, H3 R 52 B ST
A AR TR TG G L™ L H2 s AR A 1 )
C/N LUAR 73 AT e ML 2 R 38 28 C/N EEAEL (4 ~ 10D Y0 [
W AR 4 vh 12 (3 T B 58 A AR K AR R IR
BN, B0 B C, (A T — Bl m AR B
(3BC, KT —25% ™) H2 /L Ab T 52 2 HE T 3 11 ¥

org

Qe N R Wy L H A, SR G Qe 2

-5
= H2
Q0L ® H3
Cqfli e Y

£ 5|
S KAEBK
~ 'Y
<~ 20 °°° L]
@ g °
§ y
o s ikt HEY

-30

35 1 1 1 1 1 | 1

0 10 20 30 40 50 60 70 80

KAEBEH G ¢ BRI IR /N HfE Y
8 B C [HVE I 5] H SCHRL 105 17]
B4 E35 H0.H3RTRYEE CONELES
dBCHEXRSHER
Fig.4 Distinctive source combination of atomic C/N ratios and

513 Corg values from site H2, H3 sediment cores in Chaohu Lake



1342 7N 58

F} 2% 28 &

NH,; N2, 3 [ G Ui R 4 DR A W R BN
NH, > A DU S NfE 3 KT 020 37 v G ik A\
Wy A S8 PNAE 4 1E, 2R A8 P e, HEL K
C/N HUAE I TR, v LA E H2 a5 Ui R W (0 ) i
SKUR R E S
3.2 WA B

ORI BT I e R 280 1) 07 38 7T DA A7 280 ) o
A IRARE FR IR A B FRAIRAS S LA
IEREN2 Y ARSI AR (G I ) B, B TR R
JEE 5 SR A A A P KT I R v, A I e
Ko, AR AT 7 52 2™ AR, A ST R A B K
A, S B S IR R R R i

HLII G BURR R 2R AL AE DRI T - i R 2
) b2, BERIAG A Jr$E v, o P e, M R B e 2
JoR i #y, XA QKR co, MVt Y)
i) RO RS 25 23 18 4 1 B 2 7 5 (%0 184 Jon ot ik 59, [
VRIS 1 C,,, (1 Y, & H 3% Bt
SPC, M m T — B vt s e, M T
—25%0") @RI €O, K iF £ IR Ky 32 5] 1]
TAPREE 20000 0% . & IR A G B i) A e
043 B4 =, BRI co, BT KA o,
C= 7%, BEA B FAL IR, SRR T, Kb o i
(11 €O, 5K CO, ARSI~ 1 T 1, 7K Ak v 5 il
(11 CO, A AR LB A K 72, A MU 5 i
YERI =211 €O, 1838 4 e WL, 5 3503 WL [ 47
EAIND A I ORTE TR0l i0) 75 S S T i S YA A
BB & B C,,, fH H I 2 Fros # 3y s R iR
T S C A AL AT BRI T SR A R 4k
BE I RR e A FR BB A R £ g R
(3 I A DURRA) T B A 3R T A B
AR TACBE RN B AR R s 2 I L
A7 25 4RI AR AR L E - 23.69%0 ~ — 19.34%0 2.
(8], BO O 23 v AR vh A WLk [R) A7 25 4 e (A T
— 25%0 ) A X i 5 » JIT AZE SLWA 1) & 78 SR AR i
o R 2 P R B Dk

DU R R 22 = B (19 28 Ak n] DL e e 3= 457730
T TR 2 (A Ak | [ S0V Ui A 0 LE S A TE LR 7 ik
A I, 78 [ 2 S0 1AL 3 807 WA A )
8 WNBEL 0. AL B iR 4 = SRS N 19 NO; Bk
# NH; AR P o SN KT 072 3d 2% 40a
(BB S N B B 48 7R T R [ R A
PR AR T R A A (0 = AR N, H R, S
T AT A DA ] S0 ol oy 0 2 AR PR 2ok 32

DUBEI AN 24em YRFEWIUG , H2 F1 H3 RLUTRLER
BERAL, WA AR DURR B B8 A X, fH 2 A 21 ~
15 em 2 [A] H2 M1 H3 ) 1 & 045 b 30 22 e 3
fiE, W 2 13 RIS B C,,, (B3 K, — B2k 2
~21.07%0 ~ — 19.34%0 1130 [l , 1X 3t A BE 18] 5 1) fif
B AR 0 3 R S BRI S P C,, 1A Y
15 B R K AR R ) AS AR T B 40 U8 T
KA €O, W Z—, 8" C,,, M8 ) i 15 1% 2
A R IR 3 R A IR 5 R TR H3 RIS PN
{ELTE 3.41%0 ~ 4.91%070 [ P3, ] LLHE D1 w1 Py 1) 28
Y ] R 0 AN HE [ B ) AL A L /N EEAE )
e fE, B T2 B IR TR N T e e, AT 2 DR AS
HAEKK K RAFAE. H2 £087C,, WIAE 21 ~ 15 cm
Z ], S AR P A8 59 R A Ak, 4 H2 SO &
JFas B s B SR E R, BA s )
AR B C,,, (BT AL 520§ PNA /N EEAE R
7N H2 OV 2 AR BEH O 3 45 R,
T BT v G A N BA B LA Y TR TS e 55 2 7
TN PR 25 ) 52 Wi AN AH [R], 52980 9 64T 36 A 950 1)
W FLIERE A 2 DMYTRURTE L, BR T8 B e, B
BERZE R 76 21 ~ 15 em Z [0, H2 51 TN A1 "N R
Jerm T H3 RUEUE, X0 2 DMUURRPIRAE 555275 4
FREEANRI 1 AN B Bl A W1 A B 3 A0 0E R 1
J& WK I B SR A A e, B 43 802 R AU
WA BT AR LR AE W P s 1 co, 5 KA
H1CO, FRAS 4117 30 T B B S ) K B | T AT
AHUT S il AE = A2 1) €O, T 46 1 58 S5 W S0 R
FH 5 ¢ [ 67 35 2 1 3 O 470 AL 13 5 B U 42 I
ANATRAE C/N ECAE S T A B AR R

TEVURRPIHITN0 embh T, W VADTRR RS K 2k —
SE RN, XNV U 45 R AR IR AL AR ) AR A, 2
NG B2 AR 5 b 1962 4F 530 7 v 7 H H1 4k
ST ) P i, A A 50 A 2 N o A
TKAA T A 7K A A 40 328 8 sk 2>, 87K () Sk 8 B
VINGORE RE -l N 2 (S T | R 2 L 1
I B AR AR, {19 S SRR R
FEEE 1963 ~ 2002 S, B YUY 1 TOC TN 7% &
S NAE RO, S 2 A2 = e i, ' E IR
AR BE IR IR AT . ey 28 7 7 B 0, 52 Ui L 42 4 2 )
H NO; » &8N, 1E 759 iea] A H PR Bl 5
A A 25 22 e B8/ . 8 NAEL B 34 I m] AR 7R A2
JIRIBE I, ] LU B 4 b DIN i A\ = 189 . [
I8 C, AR N BB € AN ARFRAE 1963 4F Ja K&



6 3] JA B EDURAIS B C,, M6 NI SR 1 2R A IR A i 7

org

1343

A3 B BRI OR YR A, NO, 77 SR B, & A
T A e i, B A AL 2 R A 1
Wi, 77 BE 2 CO, B SRR T, DL
T H B K AR A LS B e, (5 A

H3 £ C/N LGRS AN H2 RUBBIK, HUE &,
A9 A SIS R AR b T ¥ % R N R
SR B AIL . H2 KUE TOCA TN &5 F18 P C,,, O "NAH
J7 I ARAG LG H3 RS2, O/N L EN/N T H3 AL
A} H2 5052 31 ST e 2 A8 1R 536 1) 450K, 3% 5 W 7K IRt
BIYRIS , WiV GL i N BN AN gy

4 it

COTEIT & I (] 5L, S8 7 735190 19 AR
5 BA B 52 N3 By 56 W 1) A6 7= ) AR 4 s B IR AL
IR RE . 2 DU I8 P C, 8 PNAT C/N HUE
ZRE 5T, W UTRRA A LT IR R U5 B K AR
PRSIt 2R A AR N AR R A b SRR 1 G
B I AR TR V5 G DA A R T v G 4 1
JECH2 RUURR ) (0 ) R R S BRI BB
W, WIS e D N (RS H3 ) 52 2 S5
e S ATER/ S OE N AL

(2 LI 73 S0 v5 A B 52 S5 i) At Bl 11 5% 1
AICABE B XI5k 2 ANBY B AW B 1963 4R
S WA AR SRR O T, W I 1R AR P i ] L
FE AR [ B A AL A7, H2 R0 H3 AU A F S
FEACHETE 5 1962 5 515 1] 11 5 1 50 43 98 7K AL i 12 B
IS, 7K A B I A3, 7E H2 A HB X 2 M ULERY)
FIH b R B S B e, W N, § PNLTOC AT TN
U 2 Yk 2 184 R, BT PR TR o ) PR R R
WG A = Ty KSR 3SR, B8 TR R

S k-

C1] M7, Swalk, &0 | KIT A U7 5L 0 DU ok
FHE 5 Ut BT[], 22 B0 8 K 2% 2 4, 2004, 27 C1):
101 ~ 104.

[21 Z3%, /A, B5%%, % LB o5 & & 5 kO
JEHRFE M RLT]. WIS, 2002, 14(3): 228 ~ 234

(31 BRE, T3k S0 B oRbfe s Lashixd skl STk
22244, 1999, 22(S1): 63 ~ 66.

[4] FoktE BN, Y, & . HLBIZR X RV V5 G o A FiiE
KAFLT]. BREERMEAR ST, 2004, 17(6): 22 ~ 26.

[5] #kf& A, Sl E R R sy v
#,2004,22(2):343 ~ 347.

Lol SRS, Wbk, S & ILATHIFRL)]. BT K5
22451990, 13(1):48 ~ 56.

[7]

[o]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

L19]

[20]

[21]

[22]

Wu J L, Michael K; Gagan, et al. Sedimentary geochemical
evidence for recent eutrophication of Lake Chenghai» Yunnan, China
[J]1. Journal of Paleolimnology, 2004, 32: 85~ 94.
TRZUE, FR R, KA. BLE TR AR DL VRO BOK B A
TRILT]. FREREEIEST, 1999,12(5):45 ~ 48.

Yamamuro M, Kanai Y. A 200-year record of natural and
anthropogenic changes in water quality from coastal lagoon sediments
of Lake Shinji, Japan[J]. Chemical Geology, 2005, 218: 51 ~61.
Meyers P A. Organic geochemical proxies of paleoceanographics
paleolimnologic;, and  paleoclimatic processes [ J 1. Organic
Geochemistry, 1997, 27(5/6): 213 ~250.

Hollander D J, Smith M A. Microbially mediated carbon cycling as a
control on the & *C of sedimentary carbon in eutrophic Lake Mendota
(USAD: New models for interpreting isotopic excursions in the
sedimentary record[ J1. Geochimica et Cosmochimica Acta, 2001,
65(23): 4321 ~4337.

Herczeg A L, Smith A K, Dighton J C. A 120 year record of
changes in nitrogen and carbon cycling in Lake Alexandrina, South
Australiz C: N» 8N, and 8 ®C in sediments[ J1. Applied
Geochemistry, 2001, 16: 73 ~ 84.

Andreas L, Gerhard H S; Bemd Z, et al. A Lateglacial and
Holocene  organic  carbon  isotope  record of lacustrine
palaeoproductivity and climatic change derived from varved lake
sediments of Lake Holzmaar, Germany[ J]. Quaternary Science
Reviews, 2003, 22: 569 ~ 580.

RS S SR SRR AR . LI ORR MR R AR S IR B G
(3], P 53 & 2004, 200100: 10 ~ 13,

Buchanon D L, Corcoran B J. Sealed tube combustions for the
determination of carbon-14 and total carbon [ J 1. Analytical
Chemistry, 1959, 31: 1635 ~ 1638.

Freudenthal T, Neuer S, Meggers H, et al. Influence of lateral
particle advection and organic matter degradation on sediment
accumulation and stable nitrogen isotope ratios along a productivity
gradient in the Canary Islands regionl J1. Marine Geology, 2001,
177: 93 ~ 109.
Meyers P A. Preservation of elemental and isotope source
identification of sedimentary organic matterl J]. Chemical Geology
1994, 114: 289 ~ 302.

Meyers P A, Ishiwatari R. Lacustrine organic geochemistry-an
overview of indicators of organic matter sources and diagenesis in
lake sediments| J]. Organic Geochemistry, 1993, 20: 867 ~ 900.
Spiker E C» Hatcher P G. Carbon isotope fractionation of sapropelic
organic matter during early diagenesisl J1. Organic Geochemistry,
1984, 5(4): 283 ~290.

Talbot M R> Johannessen T. A high resolution palaeoclimatic record
for the last 27,500 years in tropical West Africa from the carbon and
nitrogen isotope composition of lacustrine organic matter[ J1. Earth
Planet Sci Letters, 1992, 110: 23 ~ 37.

FIRRS S L WAL, et BREEHAREE, 1998,
80~ 113.

Maren V, Birger L, Mirja L, et al. Stable isotope signals of

eutrophication in Baltic Sea sediments [ J 1. Journal of Marine

Systems, 2000, 25: 287 ~ 298.





