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Fig. 1 Location of the Hongfeng Lake also showing the sampling sites
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FEAR, TEMAFT L. NOs Hichla & 10 kL7
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ZIBA IS TN R 3 7 H iy RJE & DO
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e (FEEMAERFRBEER) . —BoRBE,
MALVEA (8 DO HiE) fENO; FRFAEM 6°N
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Table 1 ~ Analytical results of July and October waters in the Hongfeng Lake

J& LW K 21
At ifmﬁz DO S0i- NO;y 8N chla DO S0;i~ NO; 8N chla
P (mg/L) (mg/L) (mg/L) (%e) (mg/m’) pH (mg/L) (mg/L) (mg/L) (%e) (mg/m’)

7R ] 8.39 8.75 50.50  6.40 6.24 10.09  8.61 9.30  54.96  6.67 4,24 8.82
7R 2 8.44 8.65 50.47  6.49 4.45 9.55 8.61 9.45 51.87 6.34 5.41 7.73
7R 4 8.49 8.43 50.32  6.51 4.58 8.73 8.64 9.50 53.96  6.57 5.59 7.10
7R 6 8.58 8.48  52.26  6.74 4.69 7.46 8. 63 9.41 46.06  6.09 4.44 6.28
7H 8 8.04 6.69  50.92  6.69 6.03 5.10 8.29 7.32  55.96  6.49 4.08 5.01
7R 10 7.94 5.34  49.53  6.82 5.95 4.55 7.85 4.96 55.72  6.84 6.05 3.37
7R 12 7.90 5.00 48.24  6.55 5.94 2.82 7.84 5.03 55.48  6.88 5.80 3.73
7R 14 7.80 4.64  47.34  6.69 5.93 2.46 7.65 3.77 56.26  6.83 6.19 3.00
7R 16 7.41 4.00 44.90  6.67 6.05 2.82 7.53 2,96 46.79  6.21 5.08 2.93
7R 18 7.41 3.50  40.67 6.10 6. 50 2.18 7.52 2.30  50.45 6.37 5.24 3.09
7R 20 7.41 2.88  40.35  6.11 7.98 1.73 7.48 2.42 52.40  6.82 4.77 2.91
7R 22 7.34 .17 43,13 4.32 9.25 - 7.91 1.52  41.47 5.90 7.99 -

7R EH 7.93 5.63 47.39 6.34 6.13 5.23 8.05 5. 66 51.78 6.50 5.41 4.91
10 A 0 7.50 6.76 3416  2.62 10. 56 5.46 7.85 7.90  37.92 5.0l 8.58 2.18
108 2 7.48 6.42 3410 2.63 9.09 4.37 7.75 7.90  37.60  4.02 8.50 1.91
10 A 4 7.48 6.49  34.07 2.65 8.50 3.82 7.65 7.89 37.60  4.09 8.69 2.18
108 6 7.42 7.06  34.21 2.68 9.85 5.19 7.60 8.05 37.46 4.03 9.35 1.37
10 A 8 7.39 6.95 3419 2.73 9.38 0.82 7.65 7.55 37.50  4.08 8.93 1.37
10A 10 7.37 7.02  34.17 2.67 8. 80 3.82 7.69 7.43 37.49  4.05 9.11 2.28
108 12 7.42 7.30 3427  2.59 7.38 0.55 7.67 7.62  37.68  4.00 8.78 2.18
108 14 7.58 7.61 34.32  2.55 8. 45 1. 64 7.87 6.80 38.16  3.91 8.32 2.28
10 R 16 7.56 7.25  34.32  2.54 9.42 2.73 7.72 7.33 38.17 3.35 8.56 2.08
108 18 7.58 7.78 3429  2.57 8.34 2.46 7.72 7.92  38.27 3.29 9.14 1.83
10R 20 7.51 7.76 3419  2.55 9.37 2.18 7.80 7.83  38.25  4.27 8. 90 1. 64
10R 2 7.58 7.91 34.23  2.64 9. 67 2.46 7. 64 7.70  38.27  4.25 8.42 2.73
10R 24 7.53 7.48  36.19  2.07 8.31 - 7.76 7.67  39.69 3.77 8. 87 -

10A 1 7.49 7.21 34.36  2.58 9.01 2.96 7.72 7.66  38.00  4.01 8.78 2.00
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Fig. 2 Relationship between changes of chla and
nitrate concentrations in the Hongfeng Lake
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2 BT KERE R XM ka2
Table 2 Characteristics of inflow waters to the South and North lakes and their effects
9 H AR B (EH)
FEM JaNm BRER I 7 A #iK 10 A #iK
W (m'rs)™ 12. 67 1.86 5.41 1.54* -
NO; & & {mg/L) 3.28 1.85 2.00 6.34 2.58
8N (%o) 7.29 8. 96 7.63 6.13 9.01
5 H BT K4 #)
BEMICA Bk AE 1R sLHES 7 A #iK 10 A #iK
PR (m’/s) 1.54* 4.14 0.50 4.00" -
NO; &# (mg/L) 6.34 1.92 11.39 6. 50 4.01
"N (%o) 5.71 - 16. 23 5.41 8.78
F: o+ BEEULL); ERTER/N0.32 v’ /s), REE,
B KURBE WA T/, SRR, BB SE R IR 1T 12000 ©
PSR B S AR RN SE FE
HET L, T HEICA H A0 B2 AL 1 T RO B g 800 °
RIS REAR EDRRICERE PE  § | e 3,192 654 1203088,
FH £(No- NO; ) BRI, —MAE - 40%0 ~ — 5%o ® INEY
BTSN . FARIBREL & B B R (In[NOs ]) &5 000 L A
§°NO; (HAEE, A HR N LI H BRI o, 03 08 13 18 23
[ 3a A 3b a3 R B B S8 R 4 B2 InING3]
~3. 19%F1 - 6. 98%0, i & 7E LB FLRLAFI5 R Y Y ®
WAMEEZS, RRRE LRER R 5 ) \\&x K
fERmGA. B3 PSS RrHERRE 5 & S f
B, HRE S INOS R T A B e g L 400 R
% T RASAHER (I DO &), 200|870 | y=-69803x+18473
Rk R VR N O P L i AW N Y] 000 L 0

B, AT R S A YU & Bl (R 3), MR 3
FRILIE Y, WIS RE TR ILEA
FRERACIE R o BHARAE IS |2 B DLBR PR AR 24 i 4
AYBRAY 1/3 24, REEAERNSIERR 1/7 &
EAYURIER . HRET i ATURY . SRS,
J& LA INAT I s A BB A LI A B P A B g R 24
7 78% F1 68%

4 #t

LRI R AR A T s 2L B 1L A A A

In [NO;]
B3 S R (a) FRI & (b)NOY & &
FHGNOs {HE LA
Fig.3 Variations of nitrate concentrations and 8"°N in Houwu {a)

and Daba (b) sites of the Hongfeng Lake

RAHAAE RIS YR L/ . 5 I & Fn
M 10 A chla fINO; SEH 7 A, BENTHMRE
853 SR MALE R AR RS R . APLRE
AR A UFRAR chla & &, M H7™=4 —& B
FREDEABIK . X WEEREL AL SR B 1 st — 25
IR S ACE B R A o B AL RIS A BB R i i

R3 ARBRAMADENRERIRER

Table 3 Degrdation or preservation ratios of organic C in Houwu and Daba of the Hongfeng Lake

5 H R F F f f N g N Smm ALK AR F R (%)
) (m) [g/(em’-a)] (%) (%) (%) (%)  (mgs/L) (mgs/L) (mg/L) i@ Wik Rk BEE
BR 24 6.85 2.58 3.17 3.76 3.19 13.02 22.3 35.8 13.4 28.5
0. 092171 18. 57
KM 24 9.07 3.12 2.58 2. 49 1.90 13.78 32.0 25.9 9.2 32.9
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K, ERA 1/3 MBAVBRMERE. £ 10 A,
WM A A EREEIERMN 7 A 10 AR S
BB ESRFMEHARNLRER TIEL ., RN
AE AR UEFE R RNO; , MAERT —EBNAE
PLBK R CRVUBRAE R T . 2S5 I s fk
I, R SOREARAE F P TR A DLBR S 3 o e 4E
FITAE P B B WL 13. 4% 1 9. 2% FETTRERNES ,
BHBRAAE 78% (J5 1) 1 68% (K3 gl e .

DURE AR LR B Ak B 8 0 B R AL B A S R
KEBIER —ZM A, chla HINO; EBATE
£ BB RIS, TE T ZEKEx A
MRXRAERFE, WHTIRETE A VUER L
FEfRRAETE EERKE, X57 A EEBDO §&
BHEL ., AWBIBRERE, TIRYIEELEN T
5, AREZMNO; #HAZZESS5RAEER., &
ZEWRNO; FEMEAIB 48 fl T s fets
ARHT .
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Organic degradation by nitrification and denitrification before diagenesis
in the Hongfeng Lake, SW China

XIAO Hua-yun, LIU Cong-giang, WANG Shi-lu, LI Si-liang
( State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: Nitrification and denitrification are the two most important nitrogen biogeochemical processes occurred in
the Hongfeng Lake in oxygen-depleted season. In order to study organic degradation by nitrification and denitrifi-
cation before diagenesis in the Hongfeng Lake, Concentrations of chlorophyll a (Chl a) and nitrate, &N values
have been analyzed in July and October. Concentrations of Chl a and nitrate fell from July to October in the lake,
which was caused by different biogeochemical processes from the nitrogen isotope data. The decrease of Chl a
concentrations was mainly caused by organic degradation (nitrification), while the fall of nitrate concentrations was
contributed by denitrification occurred at the surface layer of sediments. The interior nitrogen sources of nitrification
have not been thought more of than exterior nitrogen inputs before in the lake. In addition to the decrease of Chl a
concentrations, nitrification also produces much nitrate, which has strengthened denitrification. Not only has
denitrification consumed substantial nitrate, but decomposed a certain mass of organic matter. It was calculated that
78% and 68% of organic matter has been decomposed before diagenesis in Houwu and Daba sites, respectively.
The decomposition ratios caused by nitrification and denitrification in the two sites were 35. 8% and 25.9%, and
13.4% and 9.2% , respectively. Nitrification and denitrification will not occur to the same site or at the same
time. The good relationships between the net concentration changes of Chl a and nitrate at the upper layers of water
columns and bad at the lower layers suggest that nitrification only occurred at the upper layers, which is consistent
with comparatively higher DO concentrations there. In oxygen-depleted season, denitrification layers in sediments
go up and thus more nitrate will enter the layer and be utilized by denitrification bacteria. This has been confirmed
by the decrease of nitrate concentrations and the increase of 8N values from July to October.
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