FEEBFEESTE

5 ikE REPOATS

fm A IK BUIRL 43 4

WERH?, MmO xR, FObA, mEA, SR, AR, F o’

(1. BTIMYE R JbHE AL AR 5o IR A H A E SR E S, 10 BT 530001; 2. J PE R ) V4R
TEI AT S S S, )V BT 530004; 3. T PERLFERE O PELL RIS AL, TP dETEE 536000)

WE: B RERERL, AT MERERLEWALGERLIOKFKRIA, 2020 5 8 AtEH it

B AEY BALE. TR RN S, AR ZCRM B EIE BRI 21 ASEEREERBIBEK, SHER
BT AL, FA A S T IMCIE R A HUIT L 3G R BRAR AT E B 2 540, R AN
dbi%F B %3% DIN. PO4-P #= Si05-Si #1645 4 0.210. 0.021 #2 0270 mg/L. H ¥, LT RE dkA
EHIZRBAY, THERYIEEZRE, DIN F2 Si0-Si A8 L 8B F 3 In, PO,-P N A I A 3%, EMH
By i R BGR R A SEAE TR B A ) RAFAE, b By B3R N/P. SN A= Si/P ¥)1E4-51 % 11.8. 1.7 F= 14.6,
BT 47.6% R A A N TR, Mtk fE P IRk Ao Si FRBVERIA A 9.5%:; *t4% a 115 COD 254X, 48
RAEKA 0475, PEERE THRCIGHIHME 1.82, LB B AT THRUAAERS, BN TEFTERE
BINRTIER, THIEETFHEFET TR, LR T762% BB T RERAT; AT LEIEHY
18 1.85, RIFAEBIFKME L 38.1%, 4 61.9% KR LB REAEA T I, TASKLBKR T HRRA ™
F, TR RREZERLIN. TR, LikFBAFRERKABENRS D L, LT ELRE TS

AR AT R E, LA EA KRR, MR EIKTEE 0 2 BNEIZRERAIG, THEHES
WA IR ERAERAD R . RFRRT A 03075 B 3 LR AP Fo A AR AR IR B IR 4R

KEIR: TARE, KR, PN bk B
hES%ES: P76 XHEkFRIRED: A X EHS: 1000-3096(2021)06-0107-11

DOI: 10.11759/hykx20210112001

JCERE & — A KIR 2P I AR TS, AL p Vg R
FEAEVHALER, B A=, FoKFl, A2 5MRIEA,
JE ARG IFRGAZ X o ACHE B U I T el
B NER S, BRSO, TALHEE B AR M, A JL s s
RIZT AR R R A S R G, DRSS . BRI
(7K 7= IR AR Sz 3R o TR 5 A T A ) R 10
JEACERIE R B, AL A HERR T, AT B
eSS AIIIRE AR, KPR . A 2008 4 ()P
ORI 22T X R LA ) SRAL LI, ALERIE & ik,
TAN S HETEARS S 2OEE IR | B m A HAb 5 G
YU RAGIN, A A A SIS Y H R,

B RS R G S R T B 1Y
VBl . 2R, K IRE SR (EE SR
Tl 2B R R 0 — A EEEE, B IR
AL Wi FEAE AL, s 23 365 il v A L A o R 42
FERY AR, U3 AT AF BRI b5 4 ¥ (Phaeocystis
globosa)5 G ¥ (Noctiluca scintillans) ¥ 0 K ,
5t 25 30 A E RS 8N AUK BTAE AR E )

S, 1980—2010 4F, JLHBIEICHLA . AHAREL |
AR ER A Eh B A I T 17,9, 12,7, 33.5 Ail
1.5 4%, 1M 1990—2010 4, I VEBERR ER A E IS 1 ik
2 1%, tbE & & (chemical oxygen demand, COD)fx
FAE 20 tH42 80 4FAXAY 2.7 mg/L T2 2010 4F 1Y
7.5 mg/L, EZALEE E FKE AR R B ETHE
R I A T AR K ATS Y R B SR AR,
S I S8 I T IR B AR PRIV 5 5 25 A 45 B SRR

H A2 F Az SOk K iR e I e T — 8
IR TR TR FT > 102 R X AV B A A S

Wes HH: 2021-01-12; &1 H 3H: 2021-04-14

REWH: FERAREFIEETH 41976155); )78 HARHERESTH
(2020GXNSFDA297001); J* P4 Fi i S ik A1F 5% o afh S 400 3 T MR 43 100
H(GXLSCRSCS2019002)

[Foundation: National Natural Science Foundation of China, No. 41976155,
Natural Science Foundation of Guangxi, No. 2020GXNSFDA297001; the
Opening Project of Guangxi Laboratory on the Study of Coral Reefs in the
South China Sea, No. GXLSCRSCS2019002]

TEHB TN REEE (1977—), &, #VE2E A, mIFsE R, M4, RN
HIGHA T F Ao 517 & 278, E-mail: xuyixiao 77@163.com;
25, BAEE#, E-mail: lihshang1 @163.com

Marine Sciences / Vol. 45, No. 6 / 2021 107



HEIRkE REPOATS

FAE D . P, ASCT 2020 4F 8 Xk . i
I =§#R(T3E ) WY VA S LR RS SHE 7
g K HEATE R ER SR BU A, P K A B SR A
IKBRBL, B 7E % R 3R 28 RS S
ERRHE, ROHFIE Y AR AR R, At
PRV TR AR S R R BER AR

PR

1.1 HHRRE554
2020 4 8 H 23~28 H 7L ifg2f= 5 J&] Rl it ka5 v

i 21 N 1), REFRIZKEE, FHAKE ., HhE.
pH . filf 2 #h (NOs-N) . W fil§ FR £k (NO,-N) . & &k
(NH4-N), 15 PEBERR LR (PO4-P) . HEFR R (Si05-Si) .
fift %E(DO) . k2% F i (COD) M4 K a(Chl-a).
HLRBESRAE L RTE . TS IR Qg reiE A iy ) 1)
5 QIR ) U, oMy B i KR
B SREIRE L pH TR L WA R L 2R gy
JOBEE ML L WORRER AL . B O
A F B | MR | B R A Rk Aok
ik

108°30°  108°40' 108°50' 109°00'  109°10' 109°20° 109°30' 109°40'E
21040
N
21°30'F
21°20'F
21°10'F
019 * Wams
[ ]
21°00' F e 20 15 6 17
o1 i .b%l[fﬁu'%
20°50' (¢
E3 I R V2

Fig 1

12 HEBELESHH
1.2.1  HigabsE

455 Excel #1701 B0 LA Qg 7KK B
B ) UV 2 g K 250, A4 Aremap10.2 755
RGP AR [R]85 53 Pk X 8 37 AR B 4 PO A,
DLW & B SR ER I 2S M) o A RRAE, T SPSS20 ki
SRR TR G, MRS IR, JF
XPF2R 2 a FIIREE R 47 Spearman A 4437 o
1.2.2 BEFIBEHE

a6 GIR I ASE M RE ) U s B SR
FEHOE XK & B AR ST, AR

P 2 T A x VA < IS TR IR 5h y

4500

X, E NEEFRAIEE LTHLA(DIN)=NO;- N+
NO,— N+ NH,—N; ¥4 mg/L, 24 E=1 I &5

10°, (1)

Survey station

Fifl, WEFHUERERE E RIEORTIE R, BRI 1.

R1 KREEFFRUSIRE

Tab.1 Classification standard of water eutrophication
KB B PEE EW UEW
AR Shbs S Shbs Shbs
g U0 ®WROEF OBR O HR
W EIR
" E<l 1<E<2 2<E<S S5<E<I5 E=15
(e

1.2.3 ABHLE LB
5 A LTS Yedg BoE g AT K Bt 8 A0k
COD. DIN. DIP. DO.
— 1y 1y 1 1 , (2)
COD, DIN, DIP, DO,
A, 4 MAVLIGYTES; COD;. DIN;. DIP; fl DO;
43515 COD. DIN. DIP Fl DO By5zill{l; COD,.
DIN,. DIP, fil DO, 4355 COD, DIN, DIP A1 DO

108 TEFEERL /2021 4F /55 45 4 155 6 1Y)



HEIRkE REPOATS

B K K bR HEAE, B —2R0 KK bR 2. 0.2,
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Si/P>22 % P BRl; Si/P<10, Si/N<1 32 Si PR, 5
bt 2 2 W R i A ) A KB TR S IR A kL
W1, 4~6 Sulify, EEIEL 8~10 SuhhL . I
16~17 S HIRIH S 18 Sl 32 i 7E N BRI, & fr
H NI 47.6%; 7 S UL FIRE 7 21 5 0440 52 31 A
PRI, 5 9.5%; 13 F1 20 557 52 BV TE SibRHI, &
9.5%.
23 FERMCRA

et B H R BKIRE BRI 5 E HZ
36 [ (0.01~18.11), 3 1.82+4.10(n=21), & /&5
18.11 ZEZRILE 1 S ulfy, K8 E E B IHRKT, K
B 6.17 F1 5.56 2» SITERR 1L 2.3 S AL 2), K
HEETE, BT SWMREI P EE B, Rl
5 SR B B E B IR . HAY 76.2%3 i R IR E]
BIALPRIE, A FRE IR & E KRR s
W AN 1~6) R I (& 2), BRI
T & B IR AK O dac s (i o7 7>8~11)

Marine Sciences / Vol. 45, No. 6 / 2021 109



HEIRkE REPOATS

108°30" 108°40" 108°50" 109°00" 109°10" 109°20" 109°30" 109°40'E

Y : w
o R iz i
N ) 1 SN

y % gl 3 ; y
21°30' b P Cn 3 y L
(B ¢ . .
N AP P B
S0 5 | (mgh) (mg/L)
21°20" - 9 6 ™ - 0.000 F . 0.000
. I+ 0.001~0.049 o 0.001~0.006
W W 10 0.050~0.073 B o 0.007~0.010
o1 12 1. 0.074~0.079 ® 0.011~0.012
21°10" A 0.080~0.135 | ® 0013~0015
13 0.136~0.165 ® 0.016~0.017
19 p 19
14(35”’“5’ < 0.166~0.230 : ® 0.018~0.025
21°00' 20 15E 7 N 0.231~0354 | ®20 ® 0.026~0.031
- 18R 0.355~0.403 o @ 0.032~0.043
20950 o 10 20 0.404-0.485 @ 0.044-0.060
(@)
’%ﬁK%T%T O e
21040 1" &% . L -
N g;/ A \5 %‘-4*\11 h
21°30' C{I/‘ L
- ‘4@ .
= ori PR
21°90 S5e (mg/L) N/P
T N e 9 6o = 0.000 5 1.83~2.41
W B o0 I © 0.001~0.122 B\ 242-3.92
o ou )| o 01230138 b " 3.93~5.48
) . ® 0.139-0.187 5.50~7.29
21°10'f AL eoiss-0219 T - A 730~7.96
1o o13, . @ 02200268 i5 ’ 7.97~9.64
151“ B @ 0.269~0.341 1514, JEME’ 9.65~12.91
21°00' [ °20 16 17 N @0342-0389 20 16 V7 N !K 12.92~14.61
®21 ls.ﬁ’?ﬂ‘ﬁﬁy o 10 2 Q @0.390-0.487 21 18 ﬁHSEE: o 10 20 | 14.62~22.68
20°50° m o | @o4ss-1054 b o | @ 22603287
(©)
21;140' L a %
[N
- JbgE T 297
%\«}L‘ o
21°30" \
LT e
G Py A . X
21°20" 0.9 5: Slg\lzs 9 Slg)oo 4381
r . 6 . r . o 6e e 3.00~4.
W B o Il * 026~056 b\ S o10 ° 482-10.83
oii © 0.57-0.83 ou ® 10.39~11.25
. o12 ® 0384~1.03 o12 ® 11.26~12.60
21°10°F " : 1.04~1.41 r s : 12.61~12.99
° 1.42~1.64 . 13.00~13.93
o ! [ 2 !
151“ # ® 1.65-1.89 .5‘3% % @ 13.94-15.52
21°00 520 17 N @®190230 | +20 17 N 4| @1555-1982
16 16
o3 5@ 010 a0 @:231-3.16 @ 5@ o 10 20 A @ 19.53-2533
20050" i\ | @3.17-471 o\ | @2534-3434
21040/
N
21°30' |
21°20' |
21°10'
@13
1514(3151%15 0.54~1.05 15“' 3;?%5 ® 155-2.19
21°00" 20 16 17 N 106~217 @20 16 17 N ® 220-3.11
2 18 SIS 2.18~6.17 ®ii 15 FHEL B o 10 2 @ 3.12-4.40
20°50° 0 10 20 6.18~18.11 i o | @ 441-687
(8 (h)

K2 b iy B R KA TCHLV R (a) . I PEREIRER R (b) . FERRERVRE (o). ABRILIE(d) . RERILIE(e). RERELL

(). B E IR R () LA HLIG Reds B (h) 7 i
Fig. 2 Distribution of inorganic nitrogen concentration (a), reactive phosphate concentration(b), silicate concentration (c),
N/P(d), Si/N(e), Si/P(f), eutrophication index(g), and organic pollution index(h) in the surface water of the Beihai
Peninsula during summers

110 WEEERLF /2021 4F /58 45 4% /55 6



HEIRkE REPOATS

R3 MEZE«SHERTFHEXESH

Tab.3 Correlation between nutrients and chlorophyll-a in the surface water of the Beihai Peninsula during summers

i H K hE pH

NO;-N NO,-N NHi-N  DIN

PO4,-P  SiOs5-Si DO COD

Chla -0.046 —-0.082 —-0.030 —0.292 0.266

0.014 —0.265

-0.138  —-0.141  -0.149  0.475*

e n=21; *38 B A5 B O 0.05 B, 5GP 2%
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FE B ECOI g b, BB T N B2 R,
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e 3 ol B ) 7 5 S 487 32 08 A P BRI, HAth 28 2 i 7 A7
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W B ARHIE S & 8 SR AR S A
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Jo ik VAR R R A VA TR DA ) A ) R R B K
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Nutrients and water quality in the Beihai Peninsula of Guangxi
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Abstract: In this study, nutrients and water quality conditions closely related to algal blooms, a recent frequent
occurrence in the Beibu Gulf, are investigated. Nutrients and water quality from surface seawater collected in Au-
gust 2020 from 21 stations across Tieshan Bay, Yingpan, Weizhou Island, Xieyang Island, and the far west coast of
Weizhou Island in the Beihai Peninsula of Beibu Gulf were analyzed. The eutrophication and organic pollution in-
dexes were used for evaluating the nutrients and water quality. An average dissolved inorganic nitrogen (DIN) con-
tent of 0.210 mg/L, an average PO,—P content of 0.021 mg/L, and an average SiO;—Si content of 0.270 mg/L in the
Beihai Peninsula were calculated. Results showed that the nutrients were decreasing in the Tieshan Bay from inside
to outside, nutrients of DIN and SiO5—Si in Yingpan first decreased and then increased, and there was an increasing
trend in PO4—P from inshore to offshore. However, no nutrient distribution pattern was observed near the Weizhou
Island and at other offshore stations. Average values of 11.8 for N/P, 1.7 for Si/N, and 14.6 for Si/P in the Beihai
Peninsula were calculated, exhibiting 47.6% of the sea areas with potential N limitation, and potential P and Si
limitations of 9.5%, each. Chlorophyll-a was only significantly correlated with chemical oxygen demand, with a
correlation coefficient of 0.475. The average eutrophication index was found to be 1.82 in the Beihai Peninsula,
with Tieshan Bay having the most serious eutrophication, from severe eutrophication inside the port to oligotrophic
status outside the port of Tieshan Bay. There was moderate eutrophication in Station 7 located at Yingpan inshore;
in contrast, oligotrophic status was shown by 76.2% of the Beihai Peninsula. The average organic pollution index
was calculated to be 1.85 for the Beihai Peninsula, with good water quality (38.1%) and organic pollution (61.9%)
to some extent. Heavy water pollution, the most serious one, was found only in Tieshan Bay. Generally, there is
potential N limitation in the main surface water of the Beihai Peninsula during summers, and eutrophication and
organic pollution in Tieshan Bay and Yingpan are much worse than those in the other stations. Chlorophyll-a con-
tent is affected majorly by organic matter in surface water, which may be related to the strong degradation of marine
microorganisms. This study will provide basic data for marine environmental protection and harmful algal blooms

management in the Beibu Gulf region.
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