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P, RKITEF iR Mn 195347 32 FPETA Jmy F0 AL ) b
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Fig. 1 The sampling stations in the Changjiang River Estuary and its adjacent area

pH 290 2, $85) J5 # 3 A 5 sl i b 4 s vk
i ok 8 %) seaFAST 2 4t 7= A= 15 44, 4% il Optima 2% 3
fi% F1 Milli-Q 7K i A B L S 12 1 000, AL il i pH =
2 Y ER TR VA WL, MR HEAE O 1 R BE (S) EAT R B A,
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LR AR Mn, seaFAST WA BRI T 4%
L 91 ¥E & Optima 2% 1] Y 2 7K F1 s 12 75 3 22 v Wi
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FE A PR BT IR A 5 B 2l K RN 2 I AR R A
J 38 I PR AR R TR ORGSR B
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ICP-MS #4750 #7 -

A ST T TG BAE S AR B SE KA T R
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Efficiency Particulate Air Filter) B9 1 2% i 4+ & H 5€ i,
S FH 340 Trace Metal 2% L4k, AR5 B4 A
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0.22) pg/L, A< B 58 09 i ik {6 4 ( 1.44 + 0.04) pg/L;

SLRs-6 [ #EA7 {8 K (2.12 + 0.10) pg/L, A BF 5 1Y ) 3
{8 K (1.88 £ 0.10) pg/L; CASS-6 H 4 77 1l M (2.18 +
0.08) pg/L, 4% B 58 19 W 3 {8y (2.09 + 0.03) pg/L;
NASS-7 B HEFE M (0.75 + 0.06) pg/L, A HIF 5 1 I it
{E 4 (0.70 + 0.03) pg/Lo A7 3 445 i I 5 #E77
H AT .
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24 MHEXMEDHFHE
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WA ANFETER G C R
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HR 4 2 (2) DA K ¢ 43 A 22 T LAAS s S 350 p (e, 3L
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KT J HAR T K 3R 2 K M e R B L TR TN
il Mn ¥ FE B 245 0 AR IR 2 F0 6 1 TR . 8 A
1), Bk 25 11 L 2 14 k6 1 T AR R, T 7 2 D) 5 Bk R
NFENANR 2R FHRENFE BRI &
Z(23.6+134)>FZ (189 £ 11.6)~ H F (185 +
13.2); PRI (Bf: °C) RN : B FE(28.0 £ 1.0)=
HZ(273+18)>HE(128+1.7). AR RIRK
01 53 455 SR IS i Min Ve B 199 2% 49 43 A3 AR 21T 4% i
2, %1505 20 R AR 10 30 0 L RR, B i 52
BRI 2 AR K (S < 1)L fIRZK (1 < S < 30) A K
(8>30)=21, FEAA [ ) 98 2 251, AN ) 7K 38k 8] 9 oK 0
T3]k B A7 A 0 3 22 S (B R 56, p > 0.05),

Vs i Min (1) 24 % B (B nmol/L) 7E K VT 1
HABE AR R I T W MR 22 R (RS R,
p<0.05), AREI K. HZ=(9.7+5.0) > FF(7.8+2.5) >
FZE(44+1.0), B KA B P HT 45 500 2%
HY: HA 75 2, WRKV i Min MR B 8 35 /3 T ok 7k
K B KLE, p < 0.05), HoAhZ=45 H, % f# Mn 78

AFERKE P E2ZRIFA R ZERERE, p>
0.05), HET AT H 34 F= a4, 7T LB T
P51 U i Min ANLE TR 7K Siig 7 VR B (BB e 1 29T 4
X VL 0 R AR T K B 5 A% Min 43 A5 77 AR 3 5
M) 5 >4 4 VIR 7K i oG v BBE A B AT I, UKL ) W B i
W, A AR . AR 5 L KR B I A A ) ek Ak
1o B R 6 R) 3 ST 1 B AR AT K 8 i Min B
A3 AR, WA VIR AKX A Mn 20 A 1) £ /B R 8 .
W 2 B, W H 2011-2021 44T 10 28 4% 96 X I %5
fife Min ¥ JBE (14 D3 5 B8040 1229, ] R VL R 4R I K
B Mn B T 2200 22 7 2240, 0 BAT I B A AR PR 22
S, MAEFE R 3> Z2 95 il Mn 099k BE X 67 T8IR
KA, 3% 5T R K i T R A B R B TR AR SR
PR VT 1 A 0y Ml 3k A 2 a2 A e ] 52 e G
R 3G G AN EE LR T B AR L T
M Sl o RVER R 2 Mn W . ARBF5E IR
7K DX Min e B AR At B A B S A e ) AR Sk,
A 3.1~20.5 nmol/L, 5 Wang %52 7 1 75 2 WLl
B By R VLT % Mn o B2 FE AR AT o UL IR K 9 oo
(Y 5 i Min ¥k B L thE 5 At 3] 3t ARG, 491 40 AF A8 Fe T
TR A5 PN RI 2R VL B4 ¥ A% Min Vi B2 e 8 430 A] LLIA
240.0 nmol/L. 1 460.0 nmol/L £ 512.3 nmol/L. 1 i
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Fig. 2 The distributions of salinity, temperature and dissolved Mn concentration in the surface of the Changjiang River Estuary

and its adjacent area
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Table 1 Salinity, temperature and dissolved Mn concentration in the surface of the Changjiang River Estuary and its adjacent area

i IR/ C Mk B/ (nmol- L")
= 7Kk
FEAEL L ¥ifd FEAEL G ¥ifd FEAREL iR ¥ifd
®E AUk 24 0.0~32.1 189+11.6 21 26.4~29.5 28.0+ 1.0 21 3.8~12.9 78425
WRIK 5 0.0~0.1 0.04 £ 0.05 5 28.7~28.9 28.8+0.1 5 6.2~9.7 8.0+1.3
IR K 16 2.8~29.5 22.6+7.0 14 26.4~29.5 277+1.0 14 3.8~12.9 7.7+29
K 3 30.4~30.6 31.0+0.8 2 27.6~29.0 28.3+0.7 2 73~83 7.8+0.5
HE 2K 32 0.2~34.8 23.6+13.4 32 10.1~17.0 128+1.7 31 2.7~15.7 44+1.0
WRIK 5 0.2~0.3 0.2+ 0.02 5 12.1~12.7 12.4+£02 5 3.1~5.5 45+1.0
IR IK 10 1.0~29.6 19.2+11.0 10 10.1~12.3 123+0.6 10 3.2~6.1 49+1.0
K 17 30.4~34.8 33.1+14 17 11.4~17.0 13.8+1.38 16 2.7~7.0 41+09
B 2K 24 0.1~31.4 18.5+13.2 24 22.9~28.8 273+18 22 2.0~20.5 9.7+5.0
WRIK 7 0.1~0.2 0.1+0.01 7 28.4~28.6  28.5+0.07 6 10.9~20.5 16.0+3.7
IR IK 14 2.8~30.0 25.0+7.4 14 23.9~28.8 27.0+1.7 14 2.0~15.4 74+32
K 3 30.1~314  30.8+0.6 3 22.9~28.0 262+23 2 6.9~7.7 73+0.4

#2 KIODEREXBRREREFBMHE Mn iRE B AL BRI

Table 2 The comparison of historical salinity and dissolved Mn concentrations in the surface from the

Changjiang River Estuary to the East China Sea

F9E X 45 s ] EEHES ZE B CF3491H) FIREModE S CPYME)/(nmol L) S ik
. . o ano o 0.2~34.8 2.7~15.7 oo
KITHOEZEK 2021431 29°~32°N 120°~125°E (23.6) (4.4) PN

) e o inco 0.1~31.4 2.0~20.5
20214E7H 29°~32°N 120°~125°E (18.5) (9.7)
0.0~32.1 3.8~12.9
2 1 O~ o O~ o
019429 H 29°~32°N 120°~125°E (18.9) (78)
. 0.2~33.9 2.5~55.1 X
KITORZEK 20124E3 29°~33°N 120°~124°E SCHik[25]
(25.1) (11.5)
] o o o 0.1~32.3 42~74.1
20124E7H 29°~33°N 120°~124°E (232) (16.5)
KT AR EZEK 2011451 23°~34°N 120°~128°E 2447346 26218 CHR[23]
(32.2) 7.7)
21.5~33.8 42~155
201148 27°~34°N 120°~128°E
A8 H 7°~3 0 8 29.6) ©9.6)
24.3~33.8 2.5~13.9
20114E11 29°~32°N 120°~128°E
AE11H 9°~3 0 8 GLY) ©5)
, 20.4~34.9 22~10.7 .
RIEFRZEK 20154104 26°~32°N 120°~128°E (32.4) 6.1) SCHR[30]

1 H A A Min B9 % AR, T30 P Min 1 VR B — i
AR T, A0 VTR RF AR LA Y 9 A Min R
o TS T T A PN A P A Min 3 B DU 5 T T X g
AT o AR I, 0 P A% M i) 534 32 31 FLR
TS SR B S0 AR RN 10, R T A8 Rk, LA
Fw A R TR A A% Mn VR B S B EE s 7R R

SEBEUK R T R A Mn EUAR WA S Bl TR

Mn(ID), 0 L i J2= D0 FR Wy 1 RE T, ¥ 1% Min ik JEE 7]

B H B (ELO0; T A 22 Bl V5 A ) T IR R, T

Mn e B2 ) 3= 2 e I AR A o

32 KIIOBEM@EMnfTANSENELMKNEE
AT L AR K UK SO BE B 2%, Ha e 7K

R RV s 9 Bl PR ) 5, T A TR K 5 TR

IKAE IR 5 02, A7 T8 ) Bk 5 )19 0 T i P g o0
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F3 HREMLAR, A0, BEKBRKFEHN
REBME Mn iRE
Table 3 Surface dissolved Mn concentrations of rivers, estuar-

ies, marginal seas and oceans in the world

25 SRAE XA, FBEMVRE/(nmol- L) S350k
[N KL 3.1~20.5 ES T
KT 7.2~82.9 SCHR[15]
FHE L 60.0~240.0 SCHk[7]
A PNAT 33.0~1460.0 SCHK[26]
RIT. 1.5~512.3 Hk32]
o KT H gk 2.0~15.4 BT
HHE LI 12.0~40.0 HR33]
FEAFFNANT 33.0~1 640.0 SCHk[26]
A Tiib s 24.5~1172.7 SCHK[34]
KT Ak 2.7~83 ES T
hgit ity 1.5~21.8 SCHR[30]
[2hie 1.8~16.2 SCHR[35]
BRI 0.2~0.4 SCHR[36]
TRt 0.7~4.3 R3]
K [l aEd 12~2.6 SCHR[38]
MR 0.04~0.6 SCHR[39]

TR AR, 0] G AR Mn 76K VT 10 20 A 59 BRI 6 B
2. WE 3 PR, ARG R 4 i R TTIR K XA
SR 7K Ui I, 1k PR 2 2K AR A it K s e, B
2K 3 % b U B ¥ ff Min #% 4 3.4 nmol/L, 15 &
S 34,700, XF H AR A 5 A S B O 000 50 4 3 e A R
2k, VSl Mn 76K 10 B AR K SR B T F 0
fromZS. Hob BRZR M Mn W RN T BIS
LR b7, RIUCNUS N 43 A5, HAE P 68 (S > 18)
TANVEFH I 5 B 21 Mn ¥R JE S I 6 R 5B
W RERIEAR WG, RN PR F B o A 5 2=V R
Mn 23 SR BR 5 BN i a4, 24 S <22 iF RN
BRI A0 AR, 24 S = 22 B F B MU N 4045
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Fig. 3 Distributions of dissolved Mn across salinity gradients
in the surface of the Changjiang River Estuary and

its adjacent area
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Table 4 Pearson correlation between dissolved Mn concentration and other environmental factors in different seasons
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Seasonal variations of dissolved Mn concentration in the surface water of
the Changjiang River Estuary and its adjacent area

Zhou Dongxuan', Ge Yuncong', Jiang Ziyuan', Ruan Yaging', Cao Fang®, Yang Shouye®, Zhang Ruifeng"*

(1. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200030, China; 2. State Key Laboratory of Estuarine and Coastal
Research, East China Normal University, Shanghai 200241, China; 3. State Key Laboratory of Marine Geology, Tongji University, Shang-
hai 200092, China; 4. Key Laboratory of Polar Science, Ministry of Natural Resources, Polar Research Institute of China, Shanghai
200136, China)

Abstract: Manganese (Mn) is an essential trace element for the marine ecosystem. As the transitional zone between
rivers and oceans, estuaries have a significant effect on dissolved Mn and its terrigenous input. In this study, the dis-
tribution of dissolved Mn, investigated in the surface water of Changjiang River Estuary and its adjacent area dur-
ing September 2019 (autumn), March 2021 (spring) and July 2021 (summer), was analyzed by automatic solid
phase extraction and inductively coupled plasma mass spectrometry. The results indicated that the average concen-
tration and estuarine behaviors of dissolved Mn showed seasonal variations between the three cruises: the maxim-
um average concentration occurred in summer and dissolved Mn was removed firstly and then added with the in-
crease of salinity; the medium average concentration occurred in autumn and dissolved Mn was mainly removed
with the increase of salinity; the minimum average concentration occurred in spring and dissloved Mn was mainly
conservative with the increase of salinity. The results of significance test indicated that only in the season when the
fresh water had high concentrations, dissloved Mn carried by the Changjiang River had significant influence on the
distribution of dissolved Mn in the Changjiang River Estuary and its adjacent area; the distribution of dissolved Mn
was co-dominated by a variety of biogeochemical processes in the season when the concentrations were low in the
fresh water. The high suspended particulate matter concentrations were the important factor of the removal of dis-
solved Mn in the Changjiang Estuary’s water with medium-low salinity. And the addition mechanism of dissolved

Mn in water with high salinity needs further vestigation.

Key words: the Changjiang River Estuary and its adjacent area; dissolved Mn; seasonal distribution; estuarine behavior;

suspended particulate matter
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