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Identifying provenance of inorganic nitrogen and organic matter in different ecotype lakes
using §"°C and §°N
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Abstract: In order to investigate nitrogen provenance in different ecotype lakes ( natural or urban) , samples of water, surface sedi-
ments, hydrophytes and zoobenthos in lakes were collected, and their isotopic compositions of carbon and nitrogen were measured.
The results indieated that §'°N-NH," and 8"°N-NO, in the water of Lake Banghu were —1.8%0 % 1.0%0 and - 0. 5%0  1.7%o,
respectively, which showed the major inorganic nitrogen from rainwater and farming fertilizer. The 3'°N-NH, : in Lake Xianghu wa-
ter was high (6.8%o +8.6%o0) , especially in fish wastewater (13.5%0¢) and sewage outlet (25.4%0) , which showed sewage in-
put. The 8 N-NO, was partially negative ( ~2.9%c +4.2%0) and showed that the nitrate nitrogen was not mainly from anthropo-
genic input. The 8'°N of organic matters was not significantly different from that of surface sediments and hydrophyte (6.6%0 *
0.3%o0 and 7. 1%0 £ 0. 7%o, respectively) in Lake Banghu, so hydrophyte was the major source of organic matter for sediments. In
Lake Xianghu, there were wide distributions of 3N, 8*C and organic C/N in in the organic matters of sediments (3'°N: 3.6%0—
8.3%c, 8"°C: ~27.1%c -24.7%o, organic C/N: 2.6 —10.8, respectively) , which implies the complexity of the sources of or-

ganic matter provenance in the urban lakes.
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1.2 kKR ISR TR R SR

KA R B E(TN) L BBE(TP) (&S E (NH, -N) (A Z (N0, -N) JHCO, (REgfk) MIE %L
RE(COD,,) W, r IR A BB A L S8 A FOL B I B 4 S AL SE B P 40 B ik (AN IR IRk
¥R B R OCE B RRTE R e e M E R B A A R AT s, BT i 52 OKRIEE K W
Y.

EARRE G VR TR 5 FA SO BT SA T B8 SUR K 34 100 B 7.

FZVURYRE R BA YL (TOC) B AL . B 2 g VESIUREEIIA 5% B HCL, R 1 h, B & 24 h,3000 ¥/
min 2.0 25 min, KB} FIEWUE DUABSUK SR EIR 2 P, R R TR S BT BB R

FBUURRES: TOC, TN, C/N DA R Fm i TN, C/N M43 87 : BUE B & T 90 /357 X ( Vario-
Macro , German ) #4710 5E .

Jk#E NO, -N, NH, -N R ZE MM RE 0.5 m IWHEAREKEE1.25 L, F 0.7 um Milipore 3
BT AR R (FSETE 450°C o 2 h DL k) i 38, SR T 0 ~4C vk48, kB NO,  NH, &£ 54
B33 BA BH B8 F A2 #a#f 1§ Dowex1-x8 . DowexS0w-x8, 7 2 mol/L KCl &%, ¥ 810 ~154d, NO, W%t
BMAEFAREMAERS S, BFER G T2, BUE B T 95 1K 58 78 1% 22 W R 2  JR 3% L (CF-IRMS,
Euro3000, Isoprine) 4347 8'°N {H , LIAR E FiBR 8 Al IAEA B R 8 40 50 S TAF bn v F1 B bR AR o , 4397 3R
ZH +0. 3%o.

F R UTRY) YA 5 8°N 20T . 20 UGS B AL FR AT RORE 5 A R (FURTE S JB 4 850°C 1k
2h) L HMA2~3gCu0 22,1 ~2 g R¥E Cu &, FES REPHEESEEE, TIHP 850C AL
5 h, T f5#E Finnigan MAT252 [Al{ % BRI L 4ifk N, JE05E 8N {H, AKX N, I IAEA R4 X5 LS M
B Brni, TR E R £0. 2%e.

FRIZVRY (TOC) AEPFITIEE 8 C 4047 . 4 PGS B WAL B R 60 TR B (FUEE S i 850C
Kige2 h) i A 2 ~3 g Cu0 £, EES AEPHEESBES, FEHY850CHHES h, MG EEE RE
Frafift, CO, , 37 Finnigan MAT252 R & FRIEY HWIE 8° C H, LLEE R £ F R MNMEE R Pee Dee 41l
A A (FEIFR PDB) fEAFRAE S, , TR ZEH £0. 2%.

8"N(5R 87C) =1000 (Ryp/Rym — 1) , 24, R AN /*N(HPC/”C) BRER L.

% B SPSS 19. 0 F01 Sigmaplot 10. 0 3T HARG W AR .
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2.1 KB FEERASE

BB R /K i pH {EAE 7.37 ~8.29 Z (8], ¥I{EN 7. 64 £0. 39, B K RIS HEME (& 1) , X W] BB S i 1
IR 0. S B9 /KAR pH (4 5. 80 ~6.50 8], BIME K 6. 14 £0. 23, &K IE EE R B kT T B Bk
Ik &R b X TR SR K. 1990s RISE, PARE B K& RERIRT A O BT K5 ok Pl T E R R
X, B A2 EEBRTIS R E RN KR WK R R, T SHENA X, EREA G TYRERS £ 4
WEALZE RE , F FF IR I s B BT

COD, BB VLIS RIS s, RBIKIER COD, & BIRE, LHBAEFHGEK el MEEHHIS O &7 #y COD,,
ERBE, 51 54. 998 Fl 155. 040 mg/L, RARMN B PG5 R B H.

WK B HCO, FERBE T RAF CO, WEEM . W0 H HLE AL M T L8 i HCO, . B
HCO, 7 B7F 48.35 ~70.00 mg/L 2], #1854 64.00 +14. 59 mg/L, Fh b7 (48 1 ) HCO, & &% 90.25
mg/L, 4K T4 HCO, 3{H (112.89 £54.12 mg/L) 7 el . €7 RAE S HCO, &EAHHH 179.20, 209.50
mg/L.
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Tab. 1 Physical and chemical parameters of water body in Lake Banghu and Lake Xianghu

HCO, / COD,/ NH, -N/ NO; -N/ TN/ TP/

4 H
i RITE P (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

et T 7.6 64.00 15.63 0.33 0.10 1.77 0.10
FRUER 0.4 14.59 4.59 0.04 0.06 1.13 0.03

Bl 8.3 90.25 22.20 0.37 0.22 3.51 0.14

B/ME 7.3 48.35 8.81 0.27 0.06 1.04 0.06

S FiE 6.1 112.89 43.67 4.34 0.75 11.32 0.62
FRUERE 0.2 54.12 46.92 1.99 0.37 4.54 0.98

BAE 6.5 209. 50 155.04 9.12 1.24 20. 69 3.05

B/ME 5.8 64.46 13.06 2.94 0.37 7.11 0.19

AR P FERIER EEA NH, -N, NO,; -N AHLE. NH, -N B3 M58 EEITNAL R, W
NH,-N &E#70.33+0.04 mg/L; RIEIH NH, -N S BAH , LHEE2.94~9. 12 mg/LZE(F 1), HER
4.34 £1.99 mg/L, JiEHI NH, -N £ 10 245, H el H4.29 mg/L, 7 #9.12 mg/L. Z# NH, N & *
B A E K MR F KRR R, HEABIH A S TSR & H BB R NH, -N.

B7K NO, -N SR TRIK TR &Sl A28 THRA B IE NH, -N (a5 4eE . & No, -N & &
FE0.06 ~0.22 mg/L Z[A], ¥{H ¥ 0. 10 £0. 06 mg/L,b7 (H#I M) NO, -N FERE, N 0.22 mg/L. &4
NO,; -N ZE7E0.37 ~ 1.24 mg/L Zfal , ¥{E50.75 £0.37 mg/L, el , &7 ke NO, -N FBEHIXBAL, 5351
40.47.0.37 mg/L, #X NH, -N & B7EX 2 I RAE B, X W] B RIS K s E R Sk /E S O NH, o4
FEA NO, B RA VR EALMFE T Bk 5 i NO, . Quirss!" BT 5 400 £M#iIA & NH, -N, NO, -N & &
KB,NH, -N SETEHEERABAF 2B LA, NO, NFELATFHS.

2.2 ERES

2.2.1 A@EARMER ARRE ARESHEASLA RNFEKNERERMEE, thind BAIE 3°N 7£ 0%72
A, A HLE 5N 7E 2%0 ~8%oZ 18] , B HEN ¥ 8°° N 7E 8%0 ~ 20%02 8], 7k 8 N-NH," #£ — 30%0 ~0%0.
], 7K 8" N-NO, 7£ — 10%0 ~ 2%022 I8} , [ i 2 R A2 % L AE (1 N/ N) 3™ 32 R Tk s v B R AR 2

SR K i NH, -N, NO,; -N ¥ F M 8° N-NH; D AR KER (¢ %, BWIH Pyy =0.001
Pyoy =0.001 | Py =0.026, %5 B ) TR FEEW 8" N-NO, 2 FR B (Pywro =0.204) ([ 2).
I3 NH, -N & 81 8" N-NH, (H# &+, 5" N-NH, 7£ -3.5%0 ~ 0. 6% [], HI{E A — 1.8%0 + 1. 0%o;
NO, -N & &l 8" N-NO, £F{%, 8" N-NO, B{& K - 0.5%0 + 1. T%o, B K A 8" N 44T 26 BL Ky 7R 7K Rl
AEBFEIS Rk . S0 NH; -N 585, 8" N-NH, i EI7E 0. 4%0 ~ 25. 4%0 2 [7] , ¥I{& }6. 8%o + 8. 6%o, 15 2 15
el Fl €7 8" N-NH," {H 451413 5%F 25. 4%0, FIH B A BB F AL ZARAE " B th el 7 R EE
BERFKE. 2 N, -N FEMX NH, -N & BREBE, EH B NO, -N & 8WE, i 8"° N-NO, 7

-9.2%0 ~ 1. 3% (8] , BB - 2. 9%0 + 4. 2%0, i1 (F 2 NFRAEE N - 8. 2% -9.2%0) . £ W NH, -N E
ERIATEKEA L NO, -NFAEFERFETANBA ,IESEIAA G E ALY IRICFITRE R, B g
WV B, Bt A5 3¢ B e L R i B (B WA B A IR o 448, oA i NO, R E 88
BwK.

2.2.2 ABRWAHANEK. AFRMLE TUBP I C. 8°N RAN C/N 5HYUFTRIEAG X, FEARE A+, AL
BRI 3°C, 3N £5 &AMl C/N ] LA 2R B A HLE R R @ W R R A LT 8°C. 8" N (38"C:
—~28%0 ~ ~25%0,5" N:0.2%0 ~4%o0) SIFIRA ML 8°C.8"N(8"C: —23%0 ~ — 18%0, 5" N:4%0 ~ 10%0) 5 5.
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3" CIR 1A 3%o. KAEMPAENL C/N K 9.4 £0.5, WL /N B BWE 6, XEVLRYA YURER Rt B+
RW A IR, C TTE L CO, Nl , T N TR UMY E NSRS ARy ARS N &Ik
KAEHEYE, AU C/N K. B ik, 5755 7R BB R ACE A P RV VLR A R B R IE.

SRR, ZARTHK. SBRZURY "N, 8°C RA M C/N A8 4k i B4R th i ok, 1
SN, 8°C LLEEBIRE L, B HL C/N HlE#iEs (& 3). 3N 7E 3. 6%0 ~ 8. 3%0 2 [l , BI{E K 5. 9%o + 1. 6%o;
S CHE —27. 1%0 ~ —24. T%o 2 [6) , SHE A —26.0%0 £ 1. 0%0; A H1. C/N 7£ 2.6 ~10.8 8], BIH K 6.2 +2.7.
Heel, e7 1 8°N, 3°C. AW C/N #HHEFRFESF,5 N 254 7.3%0. 8.3%0, §°C 251K -27. 1%,
~24.7%0, %KL C/N >8 X 58 AT B AT HES OB SR & RS BRI R BK IS WA VURBALRE. BiE
SRR AR, VUR AR R AT, I E B BRI R K (8N N 5% H,C/N K6 ~
9l | B A X B HRK R M MO S TR A ALY 8 N, 8°C B ML C/N R, &4 R S BUE L 4
B 3). FFUSBRZREY "N, 8°C LAYl C/N 4 B2 BIa s 815 1A VLUR B R B, R HIR
A YL SR

SRANERRKESRE T EHEEN KRS Y, ¥ 8 H TS0 5w N &
9. 4% ~10.9%02 18] , BI{EH 9. 9%0 £ 0. 8%0; SIS 8 N £ 3.3%0 ~ 5. 2%0 28], BI{E H1 4. 0%0 = 1. 0% (&
3). EEBIRISBIEEA 8N £ REA, EANS K AWIARBUTEY 8N HHIX R, 5 A B k2 5 4 1 B
TR, SR AR FEY ARSI EAERER N 5B BEE R EEY N
A BEMLNT.
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