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Research the Biogeochemical Processes of Nutrients in Minjiang Estuary

YE Xiang, CHEN Jian, JI Wei-dong, LI Dong-yi

(Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China)

Abstract: The variations in the concentration and distribution of nutrients and influencing factors in the Minjiang Estuary with a tidal
cycle were investigated based on the data obtained during field observations in May 2007. The results showed the suspended sediment,
dissolved inorganic nitrogen and silicate were opposite to the change of tidal, while the water level and salinity were consistent with
tidal. The buffer mechanism of phosphate was controlled by suspended sand and water. The concentrations of silicate, phosphate and
inorganic nitrogen were ranged 0.63-9.00 mg/L, 0.013-0.075 mg/L, 0.33-4.24 mg/L respectively. The contents of dissolved
inorganic nitrogen in water mass increased remarkably comparing 1980s because of agriculture, industry and living. The research
indicated that the nitrate and silicate were conservative, but phosphate was non-conservative in the biogeochemical processes of
nutrients in Minjiang Estuary. The diluted water carried abundant inorganic nitrogen . silicate nutrients to Minjiang Estuary and thus
phosphate was similar between diluted water and sea water. Based on the results of nutrient ratios, it was suggested that phosphate was
a limiting factor for phytoplankton growth in the Minjiang Estuary.
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Fig. 1  Observing stations in Minjiang Estuary
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2.2.1 Si0; -Si

FE I — AN, £ E p (Si0;-Si) ﬂg
1.86 ~7.81 mg-L~", HOF(E A 1H 4. 33 mg- L~
1AL Fl A2 3 K2 p (Si0-Si) 4 0.63 ~9.00
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Variation of water level, salinity, suspended sediment concentration and nutrients in tidal cycle

mg-L ", HOFESE R H 4. 86 mg- L' 7E A3 3 (%
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Fig.3  Variation of water level, salinity, suspended sediment concentration and nutrients in tidal cycle
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Table 1  Statistical characteristics for the concentrations of nutrients in Minjiang Estuary/mg+L '
. . . ) K2
s R T B FH I
p(SiO%’—Si) 4.33 +0.88 2.13 ~5.11 4.05 +1.81 0.63 ~8.01
p( POi’ -P) 0.029 +£0. 009 0.017 ~0.053 0.025 £0. 004 0.014 ~0.030
p(NO, -N) 0.092 £0. 049 0.044 ~0.211 0.073 £0.025 0.035 ~0.116
Al p(NO; -N) 1.46 £0.50 0.87 ~3.02 1.52 +0. 46 0.81 ~2.68
p(NH, -N) 0.167 £0. 048 0.090 ~0. 250 0.158 £0. 048 0.091 ~0.238
p(DIN) 1.72 0. 54 1.02 ~3.38 1.75 £0. 46 0.99 ~2.95
p(SiO%’—Si) 4.33+0.93 2.84 ~6.15 4.86 +1.39 3.55~9.00
p( POi ~-P) 0.030 £0.016 0.014 ~0.068 0.025 £0. 007 0.013 ~0.037
A2 p(NO, -N) 0.048 £0.015 0.028 ~0.081 0.034 £0.019 0.014 ~0. 065
p(NO; -N) 1.46 0. 09 1.35 ~1.68 1.29 +0. 36 0.60 ~ 1. 64
p(NH," -N) 0.077 £0. 028 0.037 ~0. 137 0.085 £0. 036 0.030 ~0.135
p(DIN) 1.59 £0. 10 1.47 ~1.82 1.40 £0.33 0.75~1.74
p(Si02~-Si) 4.21£1.23 3.29 ~7.81 3.21 +1. 14 1.61 ~4.95
p(POi'-P) 0. 024 £0. 005 0.017 ~0. 030 0.035 £0.014 0.018 ~0. 057
A3 p(NO, -N) 0.048 £0. 021 0. 026 ~0.089 0.048 £0.026 0.023 ~0.103
p(NO; -N) 1.04 0. 30 0.46 ~1.49 0.83 +0. 37 0.51 ~1.52
p(NH, -N) 0.129 £0.033 0. 063 ~0. 180 0. 123 £0. 050 0.011 ~0. 190
p(DIN) 1.22 +0. 31 0.67 ~1.71 1.01 0. 39 0.62 ~1.70
p(SiO%’—Si) 3.40 £1. 44 1.86 ~6.94 2.29 +1.49 0.69 ~5.82
p( P()i’ -P) 0.026 £0. 006 0.017 ~0.036 0.034 £0.017 0.014 ~0.074
Ad p(NO, -N) 0.051 £0. 027 0.026 ~0. 107 0.052 £0. 031 0.018 ~0. 100
p(NO; -N) 0.86 0. 54 0.29 ~2.07 0.82 +0. 61 0.23 ~2.57
p(NH, -N) 0.071 £0. 035 0.004 ~0.138 0. 103 £0. 037 0.058 ~0.198
p(DIN) 0.98 £0.55 0.40 ~2.19 0.98 +0. 62 0.33 ~2.70
p(SiO%’—Si) 3.89 £0. 87 2.88 ~5.20 4.32 +1.09 2.62 ~6.33
p( POi’ -P) 0.031 £0. 006 0.027 ~0. 047 0.035 £0.016 0.024 ~0.075
0 p(NO, -N) 0.071 £0. 009 0.061 ~0.088 0.084 £0.034 0.057 ~0.163
p(NO; -N) 1.35 +£0. 11 1.20 ~1.54 1.56 £0.73 1.11 ~3.83
p(NH, -N) 0.217 £0. 044 0. 146 ~0.279 0.201 £0. 053 0. 103 ~0. 249
p(DIN) 1.64 £0. 08 1.54 ~1.78 1.84 £0.76 1.40 ~4.24
%2 EIOERHSHAETOMILE
Table 2 Comparison of nutrients concentration between Minjiang Estuary and others
g DIN/mg-1."" Si03 "~ -Si/mg- L~ PO}~ -P/mg-L~" itk
W YT (2007 4E 5 ) 1.43(%) 4.03(%) 0.029(3%) ESTEM
1.40 (J%) 3.75 (JK) 0.030 (Jit)
KT (2004 4E 8 H) 0.99 (%) 1.46 (%) 0.018 () [10]
1.04 (J&E) 1.49 (J&) 0.014 (JiK)
BRIT. (2006 47 H) 1.51 (%) 3.13 (%) 0.047 (%) [11]
1.28 (J§) 2.66 (i) 0.045 (Ji§)
VL1 (1984 4E5 A ) N18.49 x 10 7 (%) Si46.6 x 10 () P0.24 x 10 3 (%) [14]

N8.52 x10 3 (Ji§)

Si21.4 x10 3 (Ji§)

P0.21 x10 3 (Ji§)
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e 1 R M 7K K BT DY 2R AR o, TE ML B ™ A A
[ T 11 1986 4 F K W p(NO;-N) N 0.2 ~ 2.8
mg-L™", p(NH,/-N) A 0.02 ~ 0.15 mg-L ",
p(NO, -N) 4 0.018 ~0.074 mg-L™""'. 5 20 £ 4
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FHiE, SERTL O 20 4P E R AL — 50"
VLIRS AE 20 Z 487 LA AL O & & Bk A KGR,
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A AKOT B B v 32 A2 A it S A Tl HE R
FURS I 2007 4F 18 YT HE V5 11 35 25 YL d) & PO, -P
BIEYANH, N, H o HE T g W A #E D 46 929
2 S5 DIN f i TR . 5 A O g
TLHMEFRR T EA THRE A (£2). £ HKX
B, FE DK iz oA R A R R TS K HE
JBC P 3 AR AR A S AR L T KR A
FINO, -NZKF-, 156 B 8] YT 908 38075 e HE il — > & 22
RIsZm R . 5 8 VL E oK, KR S AL
J Y B A A BE R NH, -N X B R NH, N
1y A

KA b, iR REBLERIKZE K, NO, -NF
O PR R VT T P ) A ST TR s R A R A X

SR BRI A A T XA A 5T — 3K
FIZFIRZNO, -NIR B 0r H AR b — 20 bR A1 3
Hh A2 A3 A4 S5 AENO, -N B 4 AR Ak 5 SR R e
HAHR R F R WK IS IR NO, -NI PRSP . 45 3
NO, -Nf 4 28 1 — B BR A2 3l I8 2 NO, -NV J&
RTRIZI AL A3 A4 3R JRJZH T bR A3 o
A, FLA A5 Sl SR 3 30 B i 0 i v K i e
1, 2 W 7l T A FH 52 R . 4% 3l N, -N 4 3] A8 {4
K35 A2 A3 S BEE W LA BT AL A4
JEAR b 3 PRI T K M REE D (18 2 .3).

NO,; -N2 R FE AT 2, B A ol = e
L) W A 2R A AR ST AT R, 32 il U HE T S e 7
U BINO, -N B s, 1Ak F T K YRR RS A
FH, H& B2 W AL DIN &8 1920 £ AINO, -N
ARARL, ¥ 7K 1Y i B A ] 2 3. NH, -NFINO, -N 9 43
AL A AINO, -NB .
2.3 A FE SRR 2 A H(E AR b

N/P Si/P I Si/N AL Sz ek 5l 8 5 £k 0 it i
BN A R AT R LA RN 2RI Bl Y 5 [
B — o P b S e T 96 K 3R AR 1Y PR I
PAHLAI T MK & B A NP Si/P HI Si/N HL A F
TR AR 0 A R T BB G B R AR Y B
Z R BRI A i A R BB e 3 T L R YL
p(DIN) /p(PO; " -P) ik = T g ¥ 17 e A ) 2 K
Redfield Z2E[p(N)/p(P) = 161" &M I HL
RN FE AL T TE AL =
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Table 3 Ratios among nutrients in waters of the Minjiang Estuary
. s e ) 2
L TR FH e T H (i i
p(DIN) /p( PO}~ -P) 60.2+8.9 41.3 ~69.5 69.5+13.5 51.6 ~100. 4
Al p(Si03™-Si)/p(PO; ™ -P) 166.2 +66. 0 40.3 ~308.9 156.0 =61. 1 40.9 ~272.8
p(Si0%~-Si)/p(DIN) 2.75 +0.99 0.63 ~5.02 2.25+0.79 0.64 ~3.26
p(DIN) /p( PO}~ -P) 63.4 £25.2 23.1~107. 1 60.4 £21.9 22.3~94.8
A2 p(Si03™-Si)/p(PO; ™ -P) 174.4 +83.5 64.1 ~359.7 204.6 +71.5 128.5 ~385.6
p(Si0%~-Si)/p(DIN) 2.74 +0.59 1.69 ~3.50 3.91 +£2.47 2.31 ~10.99
p(DIN) /p(PO}~-P) 52.5+17.0 22.4 ~72.7 33.2+18.2 11.7 ~61.5
A3 p(Si03™-Si)/p(PO; ™ -P) 179.3 £54.2 115.3 ~266. 1 104.1 £51.3 33.7 ~179.3
p(Si03~-Si)/p(DIN) 3.79 £1.95 2.25~9.06 3.23 +0. 44 2.60 ~4.05
p(DIN)/p( PO}~ -P) 37.9£19.0 13.6 ~86.2 34.4 £26.8 5.9~104.3
A4 p(Si03™-Si)/p(PO; ™ -P) 120.7 +49.6 14.7 ~217.8 69.1 +26.4 22.6 ~109.4
p(Si03™-Si)/p(DIN) 3.98 +1.58 1.18 ~7.29 2.83+1.50 0.48 ~5.87
p(DIN)/p( PO}~ -P) 55.0 8.5 34.2 ~65. 1 58.3+18.6 18.7 ~93.0
B2 p(Si03™-Si)/p(PO; ™ -P) 129. 6 +32.2 90.4 ~193.0 143.1£52.3 44.6 ~203.6
p(Si0%~-Si)/p(DIN) 2.37 +0.50 1.81 ~3.24 2.46 +0.61 1.49 ~3.46




2

45 L TRV SR AR AR W M R A Sl AR S

381

MR Justic U BFAl & — g 5 ER 9 1 7 1 i
BRI . 249 K p (Si037-Si)/p (PO, -P) >22 Fl
p(DIN)/p(PO; ™ -P) >22 i, PO, -PH FR il A +;
p(DIN)/p(PO; ™ -P) <10 Fl p(SiO; -Si)/p(DIN) >
1 iF, DIN BRI T ;45 p(Si03 ™ -Si)/p(PO. -P)
<10 Fl p(Si0; ™ -Si)/p(DIN) <1, MSi0% ™ -Sih B i
7 YT 0 R 2K, p (Si0;-Si) /p (PO, -P) A8
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Fig.4 Relationship between nutrients concentration and salinity
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