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Fig. 1 Location of Hongfeng Lake also showing the sampling sites
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Fig. 2 Thermal stratification at the Houwu Lake profile
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Fig.3 Changes of NO;, 6"NO; and chla in the Houwu Lake

profile as a function of depth
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Table 1 Changes of NO7, 8"°NOs, chla and DO in the epilimnion of South Lake

A FHE AT LU A KU SRR, {HFN/KNOs
FRFAK (F10.49 mg/L), Xt #7KREEREE STHRAS
K, AATREMBI/KHINO, S EFE . MW /KNHS 3¢
¥ERRAE0.61 mg/L, HM, FM/KNHS XA/
AT K,

REHNWE, HWHEATKEARINEHERLHE
ABFEEERX, BEAULSREL, EMIHARER
ZWMBE NG, SEABNERN. Hit, EEW
JKNOs & B FHE N 5 8 i 4 B B4 P R 1L
FIEINA K,

2.3 AHMEFTREEEXEKENO; HE

# H fEH FESEE MERS BKE HES WNa
NO; (mg/L) 6.40  6.18 6.09 548  5.68 4.97
8°NOi (%)  6.24  3.60 4.50 4.50  3.82 5.4
chla{mg/m’) 10.94  10.45 9.98 6.65 7.60 618
DO (mg/Ly 8.75  8.49 8.68 8.86  8.63 9.15

g4t

M#IRENO; SEMILER (FE-™
) BN, BT AS A RE R I AT R ER AT

2.2 AT EMNH NO; &E&56“NO;
=LA

5%% (4 A)¥1Y 5.20 mg/LVAHE, 7 A B #A
NO; &8 (F6.03 mg/L)HEMT 0.83 mg/L,
FHEARREETWE KL, REMTANISK—E
NARARHEMEEZNG SERABKEER
B, MEK2TTLIFRL, FRHEREES N0, LHHEN
7.97%o, B B & TR B FHME 5. T1%0, MMIEEESE
KA25|#6°NO; {HREK, MR EREKTIEKE
R 6"NO; HFAE . 7, EEm &% AR
HFINO; & EWHAR, RET MRS ARNRT &
BEHNO, SEASHEERHE. ITEEERAAMR
WNH, & EXETFRIMR (0.01 mg/L), HNHS
XF WA & F STERET LA Z BRI,

£2 EHMATAREZF DO.NO; &1 .6°NOs LR KR
Table 2 Concentrations of DO and NO5, §"NO;

and fluxes of the rivers to South Lake

i B Wi F(m'/s) DO(mg/L) NO; (mg/L) 8NO5 (%0)

EX-N0) 12. 67 7.20 3.28 7.29
RER ] 4.13 7.04 2.00 7.63
Ja7NE 1.87 7.34 1.85 8.96
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Fig. 4 Model of nitrogen biogeochemistry cycle in South Lake in summer
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Fig. 5 Relationship between NOi concentrations and chla

and 8"°NO5 in epilimnion
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BRI LGB, WA (R4 38 km?) 22 R
JZHET=H91% chla 2974 640 kg, iR{EE 5 HNO; &
B 5 chla FRKFK, WTiHH 4™ 640 kg chla F[FIHFE
RS TREL 24 3. 52 x 10° kg,
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in the thermocline of Houwu Lake
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RIS (—R% DO FBKF) F , AIRA o AX
B85, AR HIFHEZE 7 ANHS S8/ TF 0.2 mg/
L, IERT A R EUAX WK E R,

2.5 BHEFARREAER

FHEWEBNES (5~7 ) FHHERLEEE
HE0.83 mg/L XREZREHER (22 x10° m*),A]
HHEEWENEENMEREEFINELN N 1. 66 x 10°
kg, BNEZNRAGHETHNHBRIEESEN F ran
x[NOs ] vuw + F wamx[NO Jpaw + F 5 amx
[NOs lpsm=55.64 g/s=4.42 x 10° kg/ HZ, #LA
B A EIEAHRENOT &8 TFHHEINO: | vufk N
du it KR INOS K&, WA w6 #i4E
MR B BN (Feam+ F gamn+ F axm) X
[NO; ]y =126.97 g/s=10. 1 x 10° kg/H &, %{4
FEmK,EHAIMNS AR 7 A, BEFBERVLEK
FEfR, THEREL & BB Y .4 .5 A A & W ag B
SEERT7AMINOG | vy, Hilk, BMEEHH
BTt (i) PAMMERESEA R (166 x
10°-4.42 x10° +3.52 x 10° +10. 1 x 10°) kg =10. 86
x 10° kg, M_ETERILAE B, B YRS b (W) =4
ISR EE E M AZALH, #— AL EREL
AR,

P22 LKA RS 2 B Tl F1RK L Tl B 25 7T ) 7]
Ko, BREBETREFERERNEZK, X=BK
KREEEENERT THERZMFEZ. BT
PR ERR S TUIERAL, ZARHRZEFTINNES
ERYEIM . PR IR T AR H R A
0, EmARZAEBKLURE KiERE, BELER
FEEFKFEEN Fan(m®/s), WA LIHHEHRIEESK
Pt RHE Z X TTER S

f=(F yaux[NO;s Jeam+ F gam x [NO;7 Jpum +
Faw x[NOy Jag) / (F xam+ F g + F ax) X
[NOs ] mam

f=(F ¢pw x [NO7 Jepm x 8"NOy sam + F gam X
[NOs ] seeim x 8"°NO3 gestia + F e x [NO5 I
X 8"NOspw) /(F xpm+ F paw + F gw) X
[NOs ] maiw x 6"NOs mam

BEERR, 85 Fax=0.96 m*/s; £=0.557
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N SHE R R ER ., BNO S RHKIAIERE
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5NO; HAH). % DO & B /KK, 76% B MK
AIEMP A (KNOy S8 . §6"°NOs tu{f .5 DO &
B MHE T E AT RNERHRE, LR, BEK
PR T 5 o X RS B 2R 2 DR B4 B B v 1
DO & &I H A F TRBEEIRMTIL (R,
WEEAYURIT 1L (R54L) , DO BEEWIE#E, ENO;
SRMBEAHA (SUNO; LML), XFRIINO; &
BRI AKAEE T LIS, MERHtams
H KB RIE Fe ko

BRSNS Mtk & R AR T R s kR
WL E, BEFAETENES SRS S
WA AR S (AL + o HUR) MR, RN
SN P K B R AN LR (R R R A
WHIE . REWIMK REEREL A B IO FHES AT B BORER S
R ERAA HLE R (B + B AL B S 5R  7E3
BT, FR4E YRR SBUNEA
HUR (REUR) TEESE & B R EREY+ (JIEYR
), TR N REEREL , M TABOK AL 1R U
RGBS 46 R K A HURS FEARTE . M TR M I
AL C = Nt A UL R Z X LR L
PR IR U0, Bl R FREE AR E R Y
BB AR N . BAh, BEEKERE
%, KA PR HIIFE TS  BEAR , KA ek DO kBTN EE,
WA 5 A B O ek 0 SR B A A PR B R AL
M N0 BHGEAK S, BIRITX— K EIWNH
B AN R R A H S BB E XL,
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Nitrogen biogeochemical cycles in lakes with strong hydraulic power
during summer stratification: A case study of Hongfeng Lake
in Guizhou Province, Southwest China

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

Abstract: Nitrogen stable isotopic technique, combined with the concentration changes of nitrate, chlorophyll a
(chla) and dissolved oxygen (DO), is used to study nitrogen biogeochemistry cycles during summer stratification
in Hongfeng Lake. In general, nitrate concentrations in lakes are lower in summer than in spring because algae
consume nitrate in summer. However, nitrate concentrations in South Lake of Hongfeng Lake increase by 0. 83
mg/L. This indicates that there are other important sources of nitrate to the lake in summer. It is calculated that
the net yield of chla is about 640 kg, and 3. 52 x 10° kg nitrates is assimilated. The increase of 0.83 mg/L in
the lake waters also needs about 1.66 x 10° kg nitrates. And about 10. 1 x 10° kg nitrates are discharged into
North Lake of Hongfeng Lake. Apart from the import of 4.42 x 10’ kg nitrates from inflow steams, there is a
margin of 10.86 x 10° kg nitrates. It is suggested that they come from the thermocline of the lake due to
mineralization (and nitrification) of organic matters. With the help of hydraulic power, waters with high DO from
inflow steams and from the epilimnion of the lake sink at the inlet of the lake. Mineralization (and nitrification)
is the result of the hydraulic pattern. The nitrogen biogeochemistry cycles in the lakes with strong hydraulic
power, such as the South Lake, is a special type, with the concurrence of mineralization (and nitrification) of
organic matters in thermocline and uptake of nitrate by algae in epilimnion.

Key words: 6"°NO;; stratification; nitrogen; biogeochemistry cycles; strong hydraulic power lakes; Hongfeng Lake
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