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Fig. 1  Station layout map in the northeast sea area of
Beibu Gulf

1.3 #HiELE

FIF SPSS Statistics (V19) #4 Xt 4 4A~Z=51Y
BFREL S HAL IR S B Pearson A& M4, 418
2 5 My B R A B B ¢ K5, P<<0. 05 b 3 b
Z5t,

2 HER5HW

2.1 RERFHREFLE

PUZ 2K DO F R 4. 68 - 8.69 mg/L. &
Z DO B P& s T HAMEF R D, WEpH |
HRT.71-8.19, & Fa . B NAKFERAMR., R
SR a P R, A F (4.44+1.61) pg/L,H
VOEH BMAE R, LB RAMK, (1.72£0.68) pg/L
(£ 1D,



SAEA% 2017—2018 F£4L#E R EiES

F1 HBEFRIABDEIHRERFHNSTETN
Table 1 Seasonal variation of environmental factors in the northeast sea area of Beibu Gulf
WA/ (mg/L) pH {H M4 & a/(pe/L) )28 KR/ C Hh R
P DO/(mg/L) pH value Chlorophyll a/(pg/L) SST/C Salinity
Bl
Seasons Bl FHE [ q:ﬁ]{ﬁ 5 q:ﬂjﬁ Bl q:ﬂ]{ﬁ bR ?ﬁjfﬁ
R Average Average Average Average Average
ange Range Range Range Range
value value value value value
Autumn 5.25-7.19 6.66%£0.61 7.71-8.17 8.02+0.12 2.28-7.33 4.44+1.61 20.3-25.8 22.4+2.5 25.91-30.85 29.16+1.42
Winter 7.01-7.81 7.64+0.20 7.89-8.19 8.13£0.07 0.95-2.94 1.72£0.68 16.4-17.4 16.8%£0.3 28.48-31.36 29.89+0.94
Spring  6.75—-8.69 7.35+£0.44 7.89—-8.16 8.05+0.07 1.03-3.82 2.33£0.79 23.8—-26.8 24.94+0.9 29.82-32.22 31.17+0.85
Summer 4.68-6.98 6.35+0.68 7.82-8.10 8.02%£0.08 1.08—7.55 4.15+1.71 30.1-31.6 30.6*£0.5 23.07—-31.08 28.12%2.23
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Fig.2 Variation of environmental factors in northeast sea area of Beibu Gulf from 2017 to 2018
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Fig.3 Distribution of nutrition concentration in the northeast sea area of Beibu Gulf from 2017 to 2018 (pmol/L)
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Table 2 Seasonal variation of N/P,Si/P and Si/N in the northeast sea area of Beibu Gulf

N/P Si/P Si/N
Seasons FieAiz] T {E T [ - {H FleAiz] 4 E
Range Average value Range Average value Range Average value
Autumn 16.5-35.0 22.5+5.2 16.7-56.1 28.8+11.4 1.0-3.7 2.0£0.9
Winter 8.7-38.7 20.3+7.9 9.9-50.6 22.5%£10.2 0.6-1.8 1.2+0.4
Spring 16.8-30.4 22.4%+4.1 19.6-36.7 28.8%5.6 1.0-1.5 1.3+0.2
Summer 46.7—-350.1 175.3+94.5 27.9-367.6 171.9£95.0 0.5-1.5 1.0£0.3

2.4 BERFEHMHERTFHHEXE

T 1R R W 308 TR R o A 52 Z Fp I R g,
ili s A2 3 AR b — A B R A X
B FACE VS I 0 5, U 2R DINL DS ¥ 5 £ F 2
EMMAE (RS -6);SRP EK & HEEHIEAELS
e S 3 T AR DG G FR L T B R N A7 E B I 4 AH G 1
%3 UERBSEFHESHBEETFHEXLREY (n=14)

HEZ P& WA SRP P ¥ 5 i o DU Z v i d IR
PR A PR W SRP 119 78 #E 3 JEE R T b 58 3
RIS, 4558 7 #h 55 3 B2 1Y 25 18] 0 A 45 21 5 FR AR Y
1o L DX A T A B ARG DX 5 72 ol 0 A 2 52 T
A AV IE IR R A i i E R R (HE Z SRP IR
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Table 3 Correlation coefficient between nutrition and environmental factors in autumn (n = 14)

L5 i i T . BEENA s Wik eEa
Parameters Salinity Temperature DO DIN SRP DSi Chlorophyll a
Salinity 1
Temperature —0.666 x * 1
DO 0.836 % * —0.890 * * 1
pH 0.882 % * —0.740 * * 0.889 % * 1
DIN —0.913 % = 0.573 * —0.728 % * —0.788 % * 1
SRP —0.910 * = 0.679 x * —0.744 % * —0.803 % * 0.952 % * 1
DSi —0.652 % 0.070 = 0.320 —0.474 0.808 * * 0.678 * * 1
Chl-a 0. 205 —0.556 * 0.615 * 0. 385 -0.167 -0.124 0.062 1

Note: * * indicates that the difference is extremely significant (P<C0.01), * indicates significant difference (P<C0.05).
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R4 ZFTRAMTEFEEFREFHEXLREY (n=14)

Table 4 Correlation coefficient between nutrition and environmental factors in winter (n = 14)

5% s A i i o BREIA B R EEa

Parameters Salinity Temperature DO DIN SRP DSi Chlorophyll a
Salinity 1

Temperature —0.790 % = 1

DO 0. 553 * —0.636 * 1

pH 0.624 * —0.649 * 0.901 * * 1

DIN —0.655 * 0.784 % * —0.815 % * —0.871 % * 1

SRP —0.818 % * 0. 605 * -0.314 —0.445 0.582 * 1

DSi —0.676 % * 0.799 x * —0.936 * * —0.950 % * 0.913 % * 0. 485 1

Chl-a —0.190 0.423 0.014 0. 089 —0.040 0.214 0. 087 1

Note: * * indicates that the difference is extremely significant (P<C0.01), * indicates significant difference (P<Z0.05).

x5 BEFERAMTEFREREEFHEAXRER(n=14)
Table 5 Correlation coefficient between nutrition and environmental factors in spring (n = 14)
28 HhE R T AR oH i LA AR ER MR Eh MERE a
Parameters Salinity Temperature DO DIN SRP DSi Chlorophyll a
Salinity 1
Temperature —0.866 x * 1
DO —0.509 0. 560 * 1
pH 0.661 * —0.855 % = —0.393 1
DIN —0.668 * * 0.711 % * 0. 368 —0.787 % * 1
SRP —0.843 * * 0.708 * * 0.392 —0.651 * 0.820 % * 1
DSi —0.610 = 0.705 % * 0.416 —0.779 % * 0.924 % * 0. 711 % * 1
Chl-a —0.673 % = 0.797 % * 0. 540 * —0.790 % * 0.829 » * 0.728 x * 0. 815 % = 1

Note: * * indicates that the difference is extremely significant (P<Z0.01), * indicates significant difference (P<C0.05).
*6 BEFEBEBSEFRRERERFHHEXERES(n=14)

Table 6 Correlation coefficient between nutrition and environmental factors in summer (n = 14)

BH i i i i o e A %

Parameters Salinity Temperature DO DIN SRP DSi Chlorophyll a
Salinity 1

Temperature —0.913 % = 1

DO 0.612 * —-0.369 1

pH 0. 581 * —0.350 0.909 * = 1

DIN —0.753 % * 0. 541 * —0.898 % * —0.910 % = 1

SRP —0.508 0.299 —0.881 % * —0.904 * * 0.909 * * 1

DSi —0.875 % * 0. 757 % = —0.694 % * —0.701 % * 0.904 * = 0.737 % * 1

Chl-a -0.234 0. 375 -0.014 -0.202 0.118 -0.036 0.185 1

Note: * * indicates that the difference is extremely significant (P<C0

i Aok ez B S 54 LRSI B2 L T B 5
MR P A R AE R BB DA RREEY
(9 AL JOHLAS B SR 3R T fh B, B R Y 2 R
DO A B 1E A5G Ul ] AE i

a SIRLIE 3

KTk .

.01), * indicates significant difference (P<C0.05).

PR R AR KA N B IRER I A M T TR
e AL 1 B0 5 A A R T AR B A TR U AR 1) DR
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Z5) P BRI, B M, 1990 — 2014 AR LR
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Table 7 Content of nutrients in coastal areas of Beibu Gulf

Unit: pmol/L

] A5 1 45 LGRS
Investigation Investigation DIN SRP DSi
sea area time
Lianzhou Bay 2007. 08 9.85  0.30 -
2009. 081 9.77  0.29 -

Qinzhou Bay 2010. 092 26.42  0.29 4.32

2015, 117%1 24.77 0. 45 -

Zhenzhu Bay 2004027 2.07 1.07  3.25
200527 4.79  1.49 -
20067 5.07 1.78 -
200727 10.93  1.97 -
200827 12.57  2.39  27.14

2008. 08" 19. 28 0.32 44. 87

Tieshangang Bay 1983. 07"% 1.58  0.55  45.44
1984. 01'% 0.27  0.32  7.37
1996. 128 1.44  0.12  9.39
1997. 07" 5.37  0.40  12.31
2008. 03" 1013 0.17  13.64
2008. 07" 14.04  0.75  31.32
2008. 10" 7.76  0.12  18.86

2017.11 8.32  0.53  13.24
2018. 01 3.17  0.18  3.77
2018. 04 7.03  0.33  9.09
2018. 08 9.53  0.10  7.88

2007 — 2009 4F HE M 2 138 i) DIN & SRP ¥k
BEAR AL AR W] 585 2010 — 2015 4F4%CH] #5102 [ DIN ¥
JEARAEAN K, T SRP ¥ BE T 5 2004 — 2008 4 2 2k
LT 1983 — 2008 ARk L I SRR vk B LA
R BB (R T A AU A 4R
B L1 HE VS BT v 48, DIN, SRP 1 DSi & &8 F 1983 4F
% 2018 FF R RETHR MR (R 7, e
T AR T R T e v HE T I AR TR B B TS e
HE R URAD  A  E  h  E RRAIG
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(1) V8 2 i DU 2 8 % 0 B2 B0 R R L IR I 1Y
Sy A R m X R A T AL B
WO, Bk & FH L E W DIN ¥k 450k
(8.32 +4.30),(3.17 £ 1.72), (7.03 * 1.65) FI
(9.53+7.54) pmol/L, & % DIN % & & ; SRP F
Bovle B 4y 9k (0.53 £ 0.24), (0.18 £ 0.10),
(0.33+0.10) Al (0.10 £ 0.16) pmol/L, SRP fi 2
TR N KRS EFE > F>E DS Bk
FESr A (13.24 +£3.31),(3.77 £ 2.97),(9.09 +
2.51)F1(7.88 £ 4.56) pmol/L. kK EHK . HE. B
TR A F AR

(2) A ] N/P {HY % T Redfield HH , JCH
DIE E o PR T 175.3+94. 5, B Z= 6 & i
I P e AR XAk SRP & 5K T 0. 10 pmol/L, H Si/P
FN/P ¥R T 22, 3 Ut W £ K AT g2 SRP PR .

(3) 5 ¥ Je AN [A] 22 45 DIN, DSi ¥ 5 48 7% g 3%
A&, UL DIN DSi == %252 Fifi Y5 4 A 5% i, i & 7%
SRP 53 B Jo B B 0y AR SC M, B i I, R W K]
i 32 Iifi A AR A= 40 356 30 3 RE 1 R RS e L A TR
A DIN Z= 95 4 v B S 0% T 4K 15 L 22 B 18 R g
T 3 NS R N 2= 19 DIN He B, 5 7 SRP - #yuk
FEART Lk 3 AN DINSRP Al DSi % H 20 it
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Temporal and Spatial Distribution Characteristics of Nutrients
in the Northeastern Beibu Gulf from 2017 to 2018

SHI Huaming'?, WANG Xiang'?.MA Yu'?" " ,CAI Yucan'?,XU Xin'"?
(1. South China Sea Marine Survey and Technology Center, State Oceanic Administration, Guangzhou, Guangdong,510300,China;

2. Key Laboratory of Marine Environmental Survey Technology and Application, Ministry of Natural Resources, Guangzhou,

Guangdong,510300, China)

Abstract: The concentration of nutrients in coastal waters was significantly influenced by factors such as hu-
man activities and natural conditions,and would cause a certain degree of interference to marine ecosystems.
Based on the data of dissolved nutrient and other environmental parameters obtained in autumn, winter,
spring and summer in the northeastern Beibu Gulf from 2017 to 2018, the spatial and temporal distribution,
structural characteristics and changing trend of dissolved nutrients in the sea area were analyzed,and the lim-
iting factors of nutrients in the sea area were discussed. The results showed that the distribution of dissolved
nutrients was characterized by high in the coastal area and low in the offshore area,and the high-value areas
were mainly concentrated in the Tieshangang Bay and the sea area near Yingluogang and Anpugang. The con-
centration of Dissolved Inorganic Nitrogen (DIN) was 1. 50 — 28. 63 pmol/L,with the highest content in sum-
mer. The average concentrations of Reactive Phosphate (SRP) and Dissolved Silicate (DSi) were the highest
in autumn. The annual concentration of SRP was 0.02 — 0. 94 pmol/L,and the content of DSi was 1.03 —
18.19 pmol/L. The DIN and DSi in the survey area were greatly affected by terrestrial input. The consump-
tion rate of SRP in summer was greater than the input rate,resulting in lower SRP concentration in summer.
The values of N/P and Si/P were higher than the Redfield ratio,and the average value of N/P in summer was
175. 3£ 94. 5. SRP was the main nutrient limiting factor in the sea area. The seasonal average concentration of
DIN in the survey area was lower than that in Qinzhou Bay,Zhenzhu Bay and Lianzhou Bay. The average con-
centration of SRP in summer was lower than that in Lianzhou Bay,Qinzhou Bay and Zhenzhu Bay. Since the
1980s,the nutrient concentration in Tieshangang Bay had shown a trend of increasing first and then decrea-
sing.
Key words: Beibu Gulf;nutrients;spatio-temporal variation;environmental factors

TAT AR K




