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Fig.1 Stations of red tide monitoring area
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2 HRESH

2.1 BEFHRETH

2010—2013 4F 4—10 Hi# M & 77 i X NP
A SEE FRERES I A R 1, 2010 4
DIN H# &4 1.68~7.13 pmol/L.4,5,6 H &
X .7 HIFARFEAR . 10 A A B[ T+ DIP H 3
N 0.04~0. 37 pmol/L,DIP J )& i 48 b a4
5 DIN #:74& — %, Si0,-Si H¥EH & &N 4. 76 ~
11. 60 pmol/L,4 H & &AL, 6 H & Ekm. 2011
4E DIN H ¥ &84 2.95~6.05 pmol/L,4 H & ##&
.6 H &M ; DIP H ¥ & &4 0. 08~0. 18 pmol/L.8
A& e ,.5 HRfK:Sio,-Si A &N 5. 41~
13.81 pmol/L,5 H & & &AL, 6 H & atEmm, 2012
4E DIN H¥j &8 2.57~7. 94 pmol/L.4 A Bk
JUAE B S i s DIP H 3 & &4 0. 03~0. 17 pmol/
L4 H&m.7 H&AMGGSIO,-St - F¥&EN
5.94~15.11 pmol/L.8 A & fl.4 A & e,
2013 4F DIN H ¥ & &4 3.77~7.86 pmol/L.7 H
FE;DIP A& 84 0.04~0.15 pmol/L,7 A& &
e 5Si0,-Si A&k 5. 49~8. 04 pmol/L,10
A& 8 H &R,
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Si WA EHIRE

Table 1 Monthly average concentration of N, P and Si in sur-

b
t
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i

H

face water in red tide monitoring area of Weizhou Island in

2010—2013

¥ % Concentration (pmol/L)

AR Ay H b

Year Month DIN PO, P SiO,-Si

2010 4 A Apr. 5.48 0.27 4.76
5 H May 6. 54 0.37 6.74
6 H Jun. 7.13 0. 30 11. 60
7 A Jul. 3.66 0. 04 8.33
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Continued table 1

Iy A6 e JE Concentration (pmol/L)

Year Month DIN PO,-P  SiO,-Si
8 H Aug. 1.68 0. 04 10. 90
9 H Sept. 3.40 0.06 8.75
10 A Oct. 6.09 0.12 9.19

2011 4 71 Apr. 6.05 0.17 8.07
5 A May 4.45 0.08 5.41
6 A Jun. 2.95 0.09 13.81
7 A Jul. 4.53 0.13 10. 62
8 A Aug. 5.09 0.18 12.01
9 A Sept. 3.82 0.15 9.18
10 A Oct. 5. 89 0.18 7.97

2012 4 H Apr. 7.94 0.17 15.11
5 A May 2.57 0.08 7.34
6 A Jun. 6.31 0.07 6.93
7 A Jul. 3.71 0.03 7.02
8 J Aug. 3.15 0.11 5.94
9 H Sept. 3.76 0.12 6. 45
10 A Oct. 3.03 0.12 6.72

2013 4 A Apr. 4.78 0.06 6. 65
5 H May 3.90 0.09 6.07
6 A Jun. 5.03 0. 04 7.23
7 A Jul. 7.86 0.15 7.83
8 H Aug. 3.77 0.13 8. 04
9 H Sept. 6.54 0.06 5.69
10 A Oct. 5.30 0.12 5.49

2.2 EFUEMETL
2.2.1 ZEAEA

2010 — 2013 4F 6 /> Wl sl v, R JZ WK o NP
FSi B R WO 25 2L 0o 2 i R R R CV
W2, mFEATHLNIP SR 2 8] ik sh A
FEAEW] 1 22 5 s MR & . NO, -N Al PO, -P & &
(%) 2 (6] g 20 72 86 7 4F s (8] A7 7E W3 22 57, 72 S R AU0Y
S 0.10~0.21 Al 0. 11~0. 24;NO,-N 7E 2010 4
18 23 [] g 2 72 B W) R T oAt 3 4F; PO, -P 7E 2011
AR 1Y 3 ] 30 2 R R ) b R F A 3 4R NO,-N & &
102 (8] 35 3h A% AR B 8] A2 46 A K (0,12 ~0. 20)5
NH,-N #l SiO4-Si % 5t (¥ 25 [8) 3 3l 72 B 47 By (8] 22 {k
AAXF B/, AR S R B 9 0,07 ~0. 12 F1 0. 04~
0.09,

NP Fl Si & % #h 89 23 [8] 43 A5 FRAE 53 B R BT, BR
2011 AFEEEAR IR S 18 5 50 5 A X 8¢ A, L
Ay BV AT B 0 22 5, RTRE O 5 Vi e S
it 32 B B IR AR T 1Y) 5 e A /N DG R R Y A [R] 4y
MAZRHRENES.

F2 BEMNSFAPRIER 20102013 FREFKPEFHD
F R
Table 2 Average concentration of nutrients in surface seawater

in red tide monitoring area of Weizhou Island in 2010—2013

A W 3k 3 #JE Concentration (pmol/L)

Year Monitoring - -
area NO,-N NO,-N NH,-N PO,-P SiO,-Si
2010 S1 0.31 2.50 3.31 0.22 9.85
S2 0. 40 1.91 2.69 0.16 8.43
S3 0.25 1.55 2.73 0.17 7.58
S4 0. 34 1.74 2.42 0. 14 9.02
S5 0.41 1.53 2.44 0.18 8.73
S6 0.28 1. 56 2.75 0.16 8.17
%%%V 0. 20 0.21 0.12 0.17 0.09
2011 S1 0.29 2. 40 2.40 0.10 10.03
S2 0. 26 2.08 2.38 0.17 9.03
S3 0.25 1.87 2.13 0.12 9.55
S4 0.27 2.43 2.46 0.16 9.79
S5 0.21 1.82 2.33 0.12 9.97
S6 0. 31 2.18 2.04 0.18 9.03
E [=4
AR CV 0.12 0.12 0.07 0.24 0.05
2012 S1 0. 39 2.46 1.52 0.09 7.81
S2 0.40 3.08 1.43 0.09 8.01
S3 0. 27 2.45 1.55 0. 10 8.65
S4 0. 34 2.62 1.28 0.10 8.23
S5 0. 31 2. 46 1.61 0.09 7.59
S6 0.39 2.32 1.26 0.12 7.30
5
ZH CV 0. 14 0. 10 0.10 0.12 0. 06
2013 S1 0.59 2.47 3.12 0.11 6. 86
S2 0.58 2.18 2.89 0.09 6.81
S3 0. 36 1.61 2.47 0.10 6.22
S4 0.43 1. 89 3.18 0.09 6. 88
S5 0.47 1.75 2. 84 0. 10 6.58
S6 0. 50 2.04 2.49 0.08 6.91
5
ZH CV 0.18 0.16 0.11 0.11 0.04
2.2.2 BE A

20102013 4F 410 Ap & E R EhE S
BH Y S G a5 LR 3. m ] 0L, TN & ok
TR X 2K R NLP A S A R AR B A
ACKIE . 7E 4 Ay REW KPR EFRE S M
XS IR ) AR KRR SR HEA S A, i
7K )23 ) IR B TN NG BB 2% 1 oA 3 U0 A A ) L A K 4
BET A R & IR A KA T RIZ Kb E
IR B NO,-N 5 4 J A 2 40, HAD G F2 30 00 %
A T AR, S10,-Si Bt BT 2 [ 2 B I Bl s 32 2
T D 5 A ) RV 1 LA B VG VR R Y SR O ) VS
Hag g AJGE I Y S SRR A B A S S R
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Table 3 Monthly average concentration of nutrients in surface seawater in red tide monitoring area of Weizhou Island in 2010—2013

e JE Concentration (pmol/L)

I 8]

Time NO,-N NO,-N NH,-N PO,-P Si0,-Si
1 H Apr. 0.28+0.17 2.9942, 29 2.8041. 34 0.1740.11 8. 6544, 80
5 A May 0.28+0. 28 1.95+1. 22 2.1341.09 0.16+0.15 6.3941. 69
6 A Jun. 0.4440. 42 2.41+1. 60 2.50+1.11 0.1340.18 9.88+4.05
7 A Jul. 0.450. 42 2.2841. 24 2.21+1.31 0.090. 09 8. 4442, 74
8 H Aug. 0.39+0. 30 1.56+1.21 1.484+0.73 0.11+0.09 9.2143.76
9 H Sept. 0.124+0.12 1.43+1.53 2.83+2.79 0.10+0. 08 7.56+3. 31
10 J1 Oct. 0.550. 42 2.2341.43 2.30+1. 41 0.130. 10 7.3443. 22

2.3 EFEBHS RG] gR4

20102013 4F W 4a X 6 > W I 3l 467 1) 785 % $h 45
FR B G W2 4, 2010—2013 4 NO,-N/DIN 4
¥ik 5. 7% ~9.2%3;NO,-N/DIN 4E¥]°h 36, 8% ~
58.8% ;NH,-N/DIN 4%y 33. 1% ~56. 3%, il M
SR FE LR EL A M A R F, WA IR L A
BB AR BAR . A il A2 AR B B T LRSS 1 L 2
WAHBENZES.
x4 BEMERHBER 2010—2013 F£ &R EEK DIN
L5y bE 5
Table 4 Proportion of DIN components of surface seawater at

the monitoring stations in the red tide monitoring area of
Weizhou Island in 2010—2013

N W 3k 57 DIN .43 He ] DIN proportion (%)

Year Monitoring
area NO,-N/DIN NO,-N/DIN NH,-N/DIN
2010 S1 5.1 40. 8 54.1
S2 8.0 38.2 53.8
S3 5.5 34.2 60. 3
S4 7.6 38.6 53.8
S5 9.4 34.9 55.7
S6 6.1 34.1 59.9
;Efjge 7.0 36.8 56.3
2011 S1 5.8 47.1 47.1
S2 5.5 44,1 50.5
S3 5.9 44.0 50. 1
S4 5.3 47.1 47.6
S5 4.9 41.7 53.4
S6 6.8 48.2 45.0

Continued table 4

O W 35t 37 DIN Ji 43 L 9l DIN proportion (%)

Monitoring

Year area NO,-N/DIN NO,-N/DIN NH,-N/DIN
fﬁ”ﬁ 5.7 45.4 19.0
verage
2012 S 8.8 56.3 34.9
2 8.2 62.7 29.1
S3 6.4 57.4 36.3
st 8.1 61.8 30.1
S5 7.2 56. 2 36.6
S6 9.7 58. 6 31.7
fﬂjﬁ 8.1 58.8 33.1
verage
2013 S 9.5 40.0 50.5
2 10.2 38.6 51.2
S3 8.2 36.3 55.5
st 7.8 34.4 57.8
S5 9.3 34,6 56. 1
S6 9.9 40.6 49.5
fﬂ”ﬁ 9.2 37.4 53.4
verage

2010—2013 4F N/P 43 28. 5~57. 6; Si/P 4F
¥ 51.1~81.6;Si/N4E#h 1. 27~2.05, N/P 4
A ) BB 2 AF B2 72 T v i ka9, Si/P R Si/N AR
PI{A AR B ) JC B W i AR Ak s # . 2010 4F L2012 4F
2013 4F 4 SUALIE], N/P B A R4 — 30, 17 2011 4RI
FE ST S AEXT R = (R 5).,
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£5 FEMBHRHLER2010—2013 EENEREBKESR
thEb &

Table 5 Proportion of nutrients of surface seawater at the mo-
nitoring stations in the red tide monitoring area of Weizhou Is-

land in 2010—2013

Ay W) 3 o7 I AE Proportion

Year Monitoring - -
area N/P Si/P Si/N
2010 S1 27.5 44.3 1.61
S2 31.6 53.4 1. 69
S3 26.5 44,3 1.67
S4 33.2 66. 6 2.00
S5 24.3 48.3 1. 99
S6 27.9 49.7 1.78
Aqifaﬁe 28.5 51.1 1.79
2011 S1 52.6 103.7 1.97
S2 28.1 53.8 1.91
S3 36.6 82.2 2.25
S4 32.0 60. 7 1. 90
S5 36.6 83.5 2.28
S6 25.0 50.0 2.00
Ag*ifage 35.2 72.3 2.05
2012 S1 50.1 89.7 1.79
S2 52.5 85.7 1.63
S3 42.7 86.5 2.03
S4 42.4 82.3 1. 94
S5 48.6 84.1 1.73
S6 33.2 61.1 1. 84
;vafe 44.9 81.6 1.83
2013 S1 58.0 64.5 1.11
S2 62. 6 75.4 1.21
S3 46.0 64.3 1. 40
S4 63.2 79.0 1.25
S5 50. 6 65.8 1. 30
S6 65.0 89.3 1.37
ifﬁe 57.6 73.1 1.27

3 it
3.1 FHUEREEFRA

M 20102013 4F 35 372 Eh vk B H 448 22 Ak T s
LA 55 TR 3 25 0 K B S SR Ak AR AR R I R X
F 2K DIN 4 AP & B2 2 W8 R T
B 14.3 pmol/L B 0. 12~0. 56 1%, DIP £ & & 5
fEbRE 0. 65 pmol/L 1Y 0. 24~0. 77 5, Wi 45 [X ¥ 4k
RIFFEEFRMIRE, TAMEFRE TR WL
KK 5 bR #E (GB 3097—1997) 11 2 ¥ 7K /K Jit B 5k
(DIN 24 0. 30 mg/L,DIP 2y 0. 030 mg/L), #Wit

AR I YN 2l i W 4 XU 30T R 32 31 T DIP.DIN B 75
Pe K ACRAS R AF
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BEJEEIA 0. 03~0. 37 pmol/L., ##E Nelson 42 H
BT Ui AR R 3R A 45 X PR AN B DIN =1
pmol/L . DIP=0. 1 pmol/L Jy 7% #8494 K B it 19
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57.6: 1,Si/P{HMA{L N 51.1: 1~81.6 ¢ 1,Si/N
AR 1,27 = 1~2.05 ¢ 1;N/P {EH Si/P {E 1
KT 22, ML AL 2 0F i 8 5% 30 B A% HE, 2010 —
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Variations and Structure Characteristic of Nutrients in Red -tide
Monitoring Area of Weizhou Island

XING Sukun, LI Ping, HE Zhijiang, .1 Wuquan
(Beihai Marine Environmental Monitoring Center, SOA, Beihai, Guangxi,536000,China)

Abstract ; Based on the analysis of nutrient monitoring data of red tide monitoring area from 2010 to 2013, the
eutrophication evaluation, spatial fluctuation evaluation and nutrient limitation evaluation method were used
to study the temporal and spatial variation of nutrient content in the monitoring area of red tide in Weizhou
Island. and to explore the nutrient status and structure characteristics. In 2010—2013, the nutrient content
in the red tide monitoring area of Weizhou Island did not reach the eutrophication standard. The range of var-
iation coefficients of NO;-N and PO,-P content was 0. 10—0. 21 and 0. 11—0. 24, respectively. There was a
significant difference in spatial fluctuation between years. Except for the relatively high nutrient content in
the S1 site in 2011, there was no significant difference among the monitoring sites in the other years. The
contents of nitrogen (N), phosphorus (P) and silicon (Si) in the surface seawater of Weizhou Island red tide
monitoring area had obvious characteristics of monthly changes. In April, the content of various nutrients in
the surface seawater was relatively high. The change of nitrogen/phosphorus ratio (N/P value) in the moni-
toring area was 28.5: 1 to 57.6 ¢ 1, and the active phosphate (PO,-P) had a potential limiting effect on the
reproduction and growth of phytoplankton in the monitoring area. The content of nutrients in the red tide
monitoring area of Weizhou Island had a high value in April, which provided the basic conditions for the pro-
liferation of phytoplankton. The supplementation of the phosphorus (P) by spring and summer wind cur-
rents and the alleviation of phosphorus restrictions in the sea may be the reason why the red tide occurred
many times in Weizhou Island in recent years.
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