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Table 1 Nutrient concentrations in nearshore surface waters in Beibu Gulf (mg/L)
) B Z Summer £ 7 Winter
BgE| N— N
Item W T8 e £ ¥ {E
Concentration range Average Concentration range Average

NO; -N 0.008~-0.298(10.1% —96.0%) 0.103£0.077(58.0%)

NO; -N  0.001-0.0280.7% —11.0%) 0.010 % 0.008(5.9%)

NH, -N 0.003-0.187(3.6% —83.2%) 0.064 +0.057(36.1%)

DIN 0.028 - 0.427 0.177+0.121
PO -P 0.007 - 0.037 0.019+0.008
Si04” -Si 0.097 —1.187 0.578+0. 336

0.008-10.291(22.9% —83.3%) 0.101+0.074(62.4%)

0.001-0.013(1.0% —39.6%) 0.006 £ 0.003(3.6%)

0.013-0.117(14.8% —53.4%) 0.055%0.030(34.0%)

0.034 - 0. 349 0.162+0.087
0.004 -0.037 0.021+0.012
0.120-0.706 0.324+0.151

Note: Percentages in parentheses as a range or ratio of their share of DIN
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Fig.2 Nutrient concentration and distribution in nearshore surface seawater of Beibu Gulf in summer and winter
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Table 2 Average value of nutrient concentrations in nearshore seawaters of Beibu Gulf (mg/L)

DIN DIP Si05” -Si
#31% Bay 0% %% e &% e &%
Summer Winter Summer Winter Summer Winter
Jhenzhu Ba 0.088 % 0. 022 N 0.011+0.003 _ 0.500 % 0. 425 _
y (0.068—0.125) (0. 007 - 0. 013) (0.126 - 1.187)
Qinzhou Ba 0.266+0.126 0.217 0. 091 0.028 0. 007 0.032+0.004 0. 697 % 0. 304 0.442+0. 164
Y (0. 094 - 0.427) (0.125-0. 349) (0.019 - 0. 037) (0. 026 - 0. 037) (0.287-1.100) (0.284-0.706)
Lianzhou Ba 0.194%0.101 0.189 % 0. 095 0.018 0. 004 0.014 +0. 005 0.831+0.129 0.394+0.117
g v (0. 079 - 0. 340) (0. 090 — 0. 329) (0.013-10.023) (0. 008 - 0. 020) (0. 690 — 0. 993) (0. 254 - 0. 559)
Tieshan Ba 0.296 % 0. 062 0.197 £0. 029 0. 026 £ 0. 004 0. 030 £ 0. 009 0.753%0. 210 0.357 0. 067
! Y (0.240 - 0. 404) (0.141 - 0. 220) (0.023-0.031) (0.012 - 0. 035) (0.563—1.108) (0.251-0.425)
0.045%0.016 0.057 0. 015 0.011 0. 003 0.007 0. 005 0.157 £ 0. 036 0.135%0.019

Weizhou Island " 598~ " g71) (0.034-0.078) (0.007 - 0.015) (0.004-0.017) (0.097 - 0.202) (0.120-0.172)

Note: The values in parentheses are the nutrient concentration range;" — " indicates no record
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Fig.5 Temporal changes in seawater nutrient concentration between 1980 and 2021 in Qinzhou Bay (a) , Lianzhou Bay (b),

Tieshan Bay (c¢),Weizhou Island (d) and Beibu Gulf (e)
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Abstract:In order to comprehensively understand the nutrient and eutrophication in coastal waters of Beibu
Gulf in Guangxi,surface waters were collected from 27 stations in Zhenzhu Bay,Qinzhou Bay, Lianzhou Bay,
Tieshan Bay and Weizhou Island in August 2021 and January 2022. The nutrient concentrations were ana-
lyzed.and the structure characteristics and eutrophication status of nutrients were analyzed by nutrient limit-
ing factor evaluation method and eutrophication index method. The result showed that the average values of
inorganic nitrogen (DIN),phosphate (PO} -P),and silicate (SiO3 -Si) in surface waters of the coastal wa-
ters of Beibu Gulf in summer was 0.177 mg/L,0. 019 mg/L and 0. 578 mg/L, respectively, and in winter
which was 0. 162 mg/L,0.021 mg/L and 0.324 mg/L, respectively. Nutrient concentrations were (SiO3 -
Si)>DIN>PO} ™ -P. The average values of DIN and SiO3 -Si were higher in summer than that in winter,
while PO} -P was slightly lower in summer than that in winter. The nutrient salt concentrations were in the
order of Tieshan Bay and Qinzhou Bay~>1Lianzhou Bay™>Zhenzhu Bay™>Weizhou Island,and showed a spatial
variation trend of decreasing from inside to outside in all four bays. In summer,the ratio of N/P,Si/N,and
Si/P was 4.3—-35.2,0.5-6.5 and 12. 0 —139. 9,and the corresponding mean values was 19. 6,2. 0 and 35. 5,
respectively. Phosphate was the main potential limitation,accounting for 29. 6% of all stations, while nitro-
gen limitation accounted for 14. 8% ,and there was no nutrient limitation at other stations. In winter,the ra-
tio of N/P,Si/N and Si/P was 4.3 -36.2,0.8—-2.0 and 8.4 —37. 1,and the corresponding mean values was
20.4,1.1 and 21. 5, respectively. Phosphate was the main potential limitation,accounting for 36. 4% of all
stations. N limitation accounted for 9.1%. The eutrophication index E in summer was 0. 04 — 3. 92,and the
average value was 1. 13. The eutrophication index E in winter was 0. 03 — 3. 68, and the average value was
1. 08. The degree of eutrophication in summer was slightly higher than that in winter. In general, the eu-
trophication degree in coastal waters of Beibu Gulf Tieshan Bay is the highest,followed by Qinzhou Bay,both
of which have reached moderate eutrophication,and 30. 0% of the waters of Lianzhou Bay have reached mild
eutrophication, while Zhenzhu Bay and Weizhou Island are both at a poor eutrophication. The results of this
study can provide basic data for marine environmental protection and mariculture in Beibu Gulf.

Key words: nutrients;eutrophication;nutrient concentration;nutrient structure;nearshore waters
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