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POMD) X W19A 32 5275 Y U5 A 16 25 M AT 76 BT 00 75 e I 14 A 5 SR 42 SR IR 738 R0 POM £ 5, 40 B ok /R E
[ 2 AL . 2550 B . TR IR T3 M POM A ALY 8" N (B HE 3 0 2 Bl 25 85 AT 11 B il HE 8 N 8
Wi, SRR 3R 0 N A 10.8%0~14.1%:, POM A 8" N {8 6.69%:~14.1%0; 11 B3 IR F 3£ A9 8" C {H Kl
FEBAW O A TR B - 17.6%, ~ — 14.5%:; POM fi 8% C {8 W] A 44 it 4, 28 4k 3 il
~26.9%0 ~ —24.6%,. DR FIREEM 00N (g A T A TGV KR IR 1) &, 2 B ST Y 25 YR 4k
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R TR 7K A= R AR 5 0 A ) 22 R R B T 2R LA R OK o
65— F 4 ™ & 0] {5 (Conley et al,2009), KA
Prn e 8 AT H I 2 A R ALE Y
R Fe E L)AL b Ok 48 78 K AR &R 48 A/ Ok R
(Castro et al,2007; Zhang et al,2010), HER I A
KA S RGN A 2RI B AN 8] 1 R I8 14 3%
P AR 8N . i, A% S K Y 8Y N AR TE
109%60~20%0 » KU 6" N AGAE 290 ~ 8% » 1M JIE
BHEY 8 N E M AE— 3% ~ 4%, (Kreitler et al,1975;
Gormly et al,1979), HIL, K EAESRE T, M
Yoty 8" N E BE 8 Ik 38 B 2 AR 1 5 7K ok
A% (Costanzo et al,2001),
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RGP A YL i (Particulate organic mat-
ter, POM) 1 — > 32 Ok I8 J2 I A2 A 4 /Y 3% i 1
W o5 — > FE A R 5] 2 P 7 A ) il 3t R A Ok 1
JE IR &%) (Cifuentes et al, 1988), M T e /K 44
B ARG X IR POM 14 A E BT 2L POM (1
SUN A1 SV CHAEA A LRI R ZE SR, POM
(R B L BURR E [R)6 28 T 52 14 5% 1) DR 3 AN [] A [] 4
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K AR AEAL AL W NO; B[R AR A N, 19 [ E DL K&
IR [ i2 R W73 45 (Mino et al,2002) ; POM
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MM (Gu et al,2011), A W5 R UK A HLY)
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W LA ACE SR A (Gu et al,2011)
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PRIE B 52 W0 5K o B 8 B M A s BR BT AR b (5K 4
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Fig.1 Distribution of Gonghu Bay in Taihu Lake and the location of the sampling sites
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L i 54 CTDND K2l 2 47 2 % GB/T 5750 -
20064 A= 1% TR K bR HEAS 3 J7 125 ) HEAT I 5E
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KA [] T 080 T A 340K IR 2.0 m, P340 B B
0.6 m, AKETHAF b FHIFRAK I -2 E 2), FE
B M, TN A 8 &, A8 4k 3 2 0. 71 ~
0.99 mg/L; i H TP WIAH , 85 A1 11 8 , L {f i
1% A8 Ak 95 BBl & 0.036~0.077 mg/L,
2.2 HEMMERE POM K. REETK

1 SHEE AW T, 14 SAE SR B AW 1 i
FEBS M 20.6 km, MK 3K 4 W LLEH, 14 D RAE
RORAEY) N WAy 1.54% ~2.68% , 254k
AW 4L C A8k 2 50.38% ~73.1% . Bl
B 10 I B . RV N AT
12 .0 Ab BRI T R 2 79 %0 . A8 fR Y Rl 0.28 % ~
0.06 % ;1M C B AW 1 e , A B AIC, A8 fk i 2
3.12%~0.63% . POM Yy N Bifi 5 25 A5 1 i , 34
PIVBR Y 2, H R o A AE AR R 10,111,125 C B {E
AT E N S oL, FodR (A e R A 13,
H5.62%.
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Fig.2 Variation trends of TN, TDN, TP and TDP in the water body of the sampling sites
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Fig.3 Variation trends of N in P. malaianus, sediments and POM
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Fig.5 Variation trends of 8'°N in P. malaianus , POM and sediments
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Fig.6  Variation trends of 8" C in P. malaianus , sediments and POM
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Tab.1 Correlation coefficients (r) between 8'° N and 8" C of P. malaianus , POM and the nutrient concentrations
of P. malaianus , POM, sediments and water , 8"°N and 8" C of sediments in the Gonghu Bay
5 H o IR ¥ 3% POM i WK
il
N C N C SN B C N C TN TDN TP TDP
SUN OoRHRF3¥ 018 —0.08  0.43  -0.21  0.22 0.29  —0.52  0.56" 0.28  -0.27 0.0l -0.72*"*
A POM 0.37 -0.48 0.65" -0.23 0.56 " -0.21 -0.23 0.42 0.66 " 0.36 0.21 -0.16
S9N OSRIRF3E -0.40 0.40 -0.05 0.47 -0.12  -0.43 —-0.01 -0.20 -0.07 0.19 0.14 0.03
o POM 0.58 -0.68" 0.30 -0.44 0.65" -0.32 -0.15 0.10 0.70" 0.20 0.54 0.07

. P<C0.05; ** P<C0.01.
EHEEHORIRFRAAMEM, EEABO 1 km &b,
H IR T2 POM A 8ARE 8 N H, & FRKIT
3.1 "NEAEHAFMNZTETHERARE TR KK B REAER . BFoE R I, KIT R 2L
IS B L Bl B A S 34, ok iR T T POM 1 8 N AEEAK L 7F 2.7%0~5.7%0 s
THH 87N (BRI, POM ) 87N fig s fe  HOKH NOS 67 N {E B R 3 ih B AR 1Y KT L
M 0.4%0~6.5%,(Quan et al,2012), KiTH K&

3 it
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B B8 N

AT, B IR TR AE B AW H KT 10 km
(MR AR A B 1 85 N, H POM ARV MY 8 N
(B XTE B A 100 50 0z A 58 i o S TR oA 3X R R T
i) DX R 52 78 KUR A T 387 DR B2 125 110 kL
P B AT AR A AL R B AE W) K 5 4R A 4K (Wang
et al,2006; Wu et al,2010) ., WF5E & BL . #5525 14 fk
PR IR L 9 B R 0V NAE, HLM S 78 27 AR 7
15 K5 K (Lin et al. 2006) 5 JUBUA ML B 5%
RIFL Z RS 46 /8 HOoR IR (57 35 8056, 2018) . 1EN
POM =2 20 Ji 8 43 0 0 B AL W e 77 & A B
OUNEAYA . R B B 1Y 6 N i, it POM Y
O N B 7E I 25 AT 1 A 5 v DT 7K R B AH W) E 5
ORI F 3% 28 0K 3 97 AL (Zhang et al,2010) ., B,
HRIR T3 fE 0 B A 0 B AE i R B B =
SN H, Inglett 55 (2006) i@ it BfF 58 45 HH AH L 14 45
W AR T {5 YL A 30 77, A T A 8% N(EDB R
bV JE (Cladium) M7 E & (Typha) WIFHFE Y 53
W E AR AN 6%,

NG K 8 N AHE &, 78 10%,~20%0,
X 5575 7K Ak B AR AN S T A B W B I TR B
B & & (Kreitler et al,1975; Townsend-Small et
al,2007) , TEARMFFEH , B IR 732 8 N (H 122 1k
TWHITE 10.8 Wo~14.1%0, WFFERM], KAV Y B &
a8 AL R A2 2R 2R 52 e, A 45 R AT R P A
A o9 i AR e AR A H e 2 0 S e TR R A 2 A
TR IR [F L E R (Evans et al, 1996), Kk, 5
MR 73R B R Y OF Nl F 832 AN KA TR 15 KR IR
FE R 61 N (ELRZ WA 78 73 U I AR R A4 AR B 78 T
TS P N2 AR T KO R o AR R A
BBy o AWFIELE R R AT 15 AKATE IR 02 R K
PR Y 3R] R, 0 e KRR R OB/ A 3 S K A R
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3.2 SUCEMREN A O BE 55 38 fn m PE AR

W) R ik i [R)2 3R 2 AR S R G Y A AR FE 7R
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AR 1 A= Wy A 2 e A, e R B R DR 1 67 C {H AN A
(Stephenson et al, 1984), W FWH, C, ¥ 1Y
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~—20%: (Badeck et al,2005); /KA # Y 6 C &

ORI T E—-11%~-50%,(Keely et al,1992), 7E
ARBEFE Dok HR T 38 8" C {3 Bl oA — 14.5%, ~
= 17.6%,, HAEFE AW OGO I T R B (8] 2 -
F6), I AI AL, Dok R F22 8" C {H /) T+ nT B
W TFOEEVE R BN BT 8 (Inglett et al,2006) ;
AL G AR & A W8 SR B, 8 SR ) iy
EAY IVAIOD R (RIS

POM 1 A2 7€ [\ 457 3R e % FH >k BF 5% ik 14 706 B
AT R P A AR Y b ER AL A 3R G R (Gu et
al,2011), fEARWHF 5T . POM B 8 C {8 1Y 78
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K o TN TDP (934 0 6 9% 50 B0 i i AR
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A IR B A G R O R H K & POM 1 75
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O NAHL F 184 Jonn iy 34 4

K TN 55 POM #y 8% C {8 0] 52 W 5 #9) 1E 45 ¢
KR DT 2 — A DL I A o 0 35 1 i)
ORI R K AEAB RS T POM M F 2457,
FF 5 22 B, 0 B 1 RE 8 BIR i V7 i A 0 1) A K K
TN B A] A F PRS0, 68 9% R 2R X C /Y [ 2 , 4]
B (A5 C 153 18 0 /D, S BURIE AR Y 6% C (i 1
N (Gu et al,1996)
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Identification of Major Pollution Sources by Analysis of Stable Isotopic Shifts
(8N and 8" C) in Potamogeton malaianus and POM

ZHANG Lei-yan', AN Hao'?, GUAN Bao-hua’, CHENG Han-fei’

(1.Huatian Nanjing Engineering & Technology Corporation, MCC, Nanjing 210019,P.R.China;
2.State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment,
Nanjing University, Nanjing 210046,P.R.China;
3.Nanjing Institute of Geography & Limnology, Chinese Academy of Science,

Nanjing 210008,P.R.China)

Abstract: Gonghu Bay is located in the northeast of Taihu Lake. It is the channel of water diversion project
from Yangtze River to the Taihu Lake basin and is an important water source for the cities of Suzhou and
Wuxi. Potamogeton malaianus is the dominant macrophyte in Gonghu Bay, with the largest distribution
area and abundance, and it is sensitive to environmental change. In this study, we measured shifts in the a-
bundance of 8°N and 8" C values in P. malaianus, particulate organic matter (POM) and sediment col-
lected in Gonghu Bay. The shifts in isotopic abundance were analyzed to evaluate their potential for indica-
ting the major sources of pollution to Taihu Lake. From October 2011 to April 2012, P. malaianus, POM
and sediment samples were collected at 14 sampling sites in the Gonghu Bay. P. malaianus was analyzed
for total nitrogen (TN), total carbon (TC), 8" N and §“C; POM was analyzed for 8” N and 8" C; sedi-
ment was analyzed for total organic nitrogen (TON), 8" N and 8 13C. There were similar trends for 6" N
in P. malaianus and POM, with 8" N values increasing with sampling site distance from the inlet channel
of Gonghu Bay. The ranges of 8N for P. malaianus and POM were 10.8%,— 14.1%, and 6.69%,— 14.1%0,
respectively. The value of 8"*C for P. malaianus decreased with the distance from the diversion channel,
(=17.6%0 to —14.5%0) » while the §"*C value of POM tended to increase (—26.9%, to — 24.6%0). The high
8" N value for P. malaianus indicates human waste as the source, i.e., the main pollution source for Gon-
ghu Bay is domestic sewage. Correlation analysis indicated a significant negative correlation between total
dissolved phosphorus (TDP) in water and the 8N of P. malaianus, while total nitrogen (TN) in water
was positively correlated with 8" N and 8" C in POM. Further, the proportion of N in POM and the 8" of
sediment was positively correlated with the 8° N of POM. The results show that the 8" N and " C values of
P. malaianusand POM can reliably indicate the primary pollution sources for Gonghu Bay of Taihu Lake.
Key words: Potamogeton malaianus; particulate organic matter; stable isotope; Taihu Lake; pollution

sources



