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Exchange Rates of Dissolved Nutrients at the Sediment-Water Interface Before and

After Diatom Bloom in the East China Sea in Spring
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(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China)
Abstract: Exchange rates of dissolved nutrients at the sediment-water interface were studied before and after diatom bloom from March to May
in the East China Sea in 2005. Intact sediment cores which were sampled at 10 sites were incubated on board, and exchange rates were
calculated in the function method. It was shown that sediment absorbed NO; -N before bloom with the exchange rate ranging from —1.33
mmol/(m’ *d) to - 0.68 mmol/(m’*d). The sediment released NO; -N after bloom with the exchange rate ranging from - 0.69
mmol/(m’ *d) to 0.82 mmol/(m’ *d). NH, -N was almost released from sediment with the exchange rate ranging from — 0.65 mmol/Cm”*d)
to 1.46 mmol/Cm’*d), and the rate was higher before bloom than that after bloom. NO; -N moved into sediment all along except at Zc17 with
the exchange rate ranging from — 0.09 mmol/(m**d) to 0.05 mmol/(m’*d); and the rate was a little higher after bloom than that before
bloom. Si0;™ -Si was released from sediment all the time with the exchange rate ranging from 0.85 mmol/ (m”*d) t0 9.23 mmol/(m* *d), and
the rate was higher after bloom than that before bloom. The sediment absorbed PO;™ -P before bloom with the exchange rate ranging from
- 0.06 mmol/(m’*d) to —0.01 mmol/(m**d), but released PO} -P after bloom with the exchange rate ranging from 0 mmol/(m’*d) to
1.26 mmol/(m’ *d). PO;™ -P and NO; -N which were absorbed by sediment in spring restricted the diatom bloom, but their release from
sediment after diatom bloom may make a great contribution to subsequent dinoflagellate bloom.
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Fig.1 Sampling stations in the East China Sea
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Table 1 Value of pH and DO and concentration of nutrients in sediment overlying water
p s 7 A% S R I 7 ﬁf&&/ymol'dm’3
il Gl AAERIE /m mg*dm”~
SR LA RAIREE/ pH DO/mg* dm ™3 PO P SO0 si NO; N NOr N NHT N
{j 03-27 7A3 43 8.20 6.01 0.557 21.691 0.400 10.857 0.881
ﬁ 03-28 7B12a 54 8.23 5.63 0.505 19.394 0.287 6.127 1.010
%o 0328 ZB7 26 8.16 6.32 0.536 27.966 0.712 14.445 1.665
B 0331 ZD21 40 8.22 6.07 0.533 19.063 0.437 13.542 1.347
04-27 Zaba 53 8.10 4.32 0.417 7.572 0.557 8.322 1.374
o 48 7b8 27 8.14 5.42 0.435 7.624 0.455 6.813 3.203
?!gi 04-29 Zel7 50 8.13 4.01 0.577 10.388 0.583 3.147 3.040
% 0503 Zd21 42 8.11 4.28 0.543 9.774 0.836 5.31 6.608
5 05-08 Rb12 50 8.06 4.15 0.513 9.116 0.305 5.835 2.475
05-09 Hb8 18 7.87 5.50 0.703 16.693 0.318 16.792 2.539
THE, BRI B NOS -N I R 56 94 I 11 1) 5 [ w00
BT S VS B B i IR AR B CR T2 0.7 pemol/dm ) 700 - ® ;{%32 . "
= e Nb 2 T S NN —_ o AR a
e 1 AR AT A K R, BT LU IR 5 45 IS 2K S 600 - "
HH PRI JRE AR X AR A AT 30T R X 19 Rb12 3, Eﬂ 500
ALY == \ - N, - N, ru
R KA R R R A N R R G S R AR R 2 400 - "
DX e R A B2 ARARL, T 328 25 A ) 2 O X 1Y) HbS i, 11 % 300 - .
IR G, A K B A B R IR B S R 2 R
R DX 358 ) 2 I AR AR B AL, 3R B LR A Ay 10 W s e o = 8l o
2 3 JR ) R R IR M 50 100 150 200 250
2.2 UURW-ig /K ST 77 SR AT s 0 P/
AR 1.4 955§ 0 77 25, T LAV 1 2 R A s| RO
R - 7K ST ) AT ek % ] 3 LA Zel 7 w7 2 14 _at
o [=]
AT Si0-Siv PO} -P Ml NO; -N 7ERE 1K R P i) e "
> s L , N y - I
ST B AR R I TR AR AL VA sl A T AR - asp "
g /K G )8 TR ER ATl R A R R 2 s . &:4— .
2.2.1 NO; -N.NO, -N fI NH;" -N S3r S
FH 1 AT, AR SR R 4 AT A F K ®ar .
- N B o
1IN0y -N T IERLEU 445, He b 829 ~ A
. 0 50 100 150 200 250
92% V1) 87% : /Rl ] LI B 2 T 729% , (HA)3 Wt fl/h
FZEHAT, NH, -N (1) LA bl o] 2 & i b 35F ® NOy
RET 759 DK R, 3 ) ik B R 1 SR K I .
NO; -N#P A 7K ) PUAR DI 5, HL 3 22 A8 4k v [ g5 .
) n
& -1.33 ~ - 0.68 mmol/(m’+d), V¥ - 0.87 ?Ezo_ . = . "
mmol/(m?*d); 1M 4 A M:# SR B K G NO; -N iUt & 5L n =
LA 10 g KRR 8GR AR YE B 0.05 ~ 0.82 £l = . .
> =]
mmol/(m’ *d)s ¥ 44 0.35 mmol/(m’ *d) . $1 75 X ® s Bogn o = o
(3567 Rb12 119 FE THCE % 0.26 mmol/Cn +d) 15 77 4] .o |
T R S 1) AR DX 3t A7 AH 3T 28 B SR X IR HbS il A7 0 30 Hil[‘%(;h 150 200

AT H Jd A N R R R AT IR R DSk A AR I, Ol
~0.69 mmol/Cm**d) . A LLFG HH 7 75 W & A I, 2R i
DU NOy -N (W91 2R B8 R 5, 2] 5 kDX
A1 A /K TP IRINO, -NI B KR FEAIS, DTRR A aX I ]
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Fig.3 Variation of content of Si03~ -Si, PO}~ -P
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Table 2 Exchange rates of nutrients at the sediment-water interface

FE W BRI RREAM SR ol (o D7 ——
NH; -N NO; -N NO5 -N PO; ™ -P Si03~ -Si

7A3 46 03-27 1.46 -0.03 -1.13 -0.03 0.85

% 7B12a 57 03-28 1.69 -0.03 -0.68 -0.06 2.32
§i ZB7 29 03-28 0.82 -0.02 -0.341 -0.01 1.55
721 43 03-31 -0.65 -0.03 -1.33 -0.05 1.16

ZA6a 56 04-27 0.98 -0.03 0.05 0.41 3.31

7h8 30 04-28 0.31 -0.09 0.82 0.08 4.62

% Zel7 53 04-29 0.84 0.05 0.22 0.11 9.23
I= Zd21 45 05-03 -0.45 -0.11 0.3 1.26 2.74
Rb12 53 05-08 0.02 -0.37 0.26 0.03 9.23

Hb8 21 05-09 -0.42 -0.03 -0.69 0 1.1

PRI CIREETD 0.83 -0.03 -0.87 -0.04 1.47
SERICREED 0.42 -0.04 0.35 0.74 4.98

MK ORI NO; =N, REAE AR 78 b )2 7K v T iR
KA KIHFEN NO; -N. Hb8 i {78 2 75 X, L7
K NOy -N KR EE R 16.79 pmol/dm® , A 52 75 1) 5%
Wi, Ay () Ff 0 R ) 2 R sl 719 3 ~ 4 £%, NO; -N 1758
TN KA PR IT R

) DXk A Bk f v i 1R ZD21 Ak, 76 7R ) R R
B G NH, -N #BBh B ORR A7) 1) 7K rh e i LT
AL G [ L SR W B KT - 0.65 ~ 1.69
mmol/(m”*d)»F 3 0.83 mmol/(m’ *d); 77 ¥l & K &
- 0.45 ~ 0.98 mmol/(m’d), F ¥ 0.42
mmol/Cm” *d) » U 75 Hi B8 JS0H 26 B AIC . Rb12 3k B¢
FGEH N 0.02 mmol/(m?*d), i 1A% TV ¥ {H . Hb8
SR T UTRR W) 2 NH, -N B, AZ el 00 - 0.42
mmol/(m’+d) . FH & 1 W A1, Jr] 2 & J5 b K
NH," =N 3R 82 5 2 7/ 980 T 170 5 At 2 0 9 B A A
WG B AT R A AR TR ) R 2 K 3R 3
DA IREE 5 | 7 1R T R (1) T 8 V7 S5 L R A - 7K
2 7% 5 1) 52 W, F5A NH; -N £E U AR W) - 7K F 1
()RR 30 8 I S /K R b 78 /K PR 9 3 22 S A
DA TR ) 5 T 22 )22 ] A R 1) ¥ g e T A e . —
FECE LRSI AE F 0 ST 22 2 JORL At A (1) 3
TR RS /N T[] BR KA Hg RS A 3d 1, v DL 2 A
T BT R KR FE AR v T AR AT, B LA TR] B K
55 B AK R B 2 i Ty ek /N o DR T AR A2 - 7K T
NH, -N VB 03 26 A5 75 0 )5 )

NO, -N 7E 7% 8] i 10 J2 7K PR3 5 A T %
A BE T . AEFRW R AR S I BR Ze17 SNV AT
S AR A b I K ) GORR ) R 2R AR Xk Ay
FER W 2 R AT AR Ve 2 - 0.03 ~ - 0.02
mmol/Cm* *d)» V34 - 0.03 mmol/(m®*d); 77 J5 AL 4k

ol 2 - 0.11 ~ 0.05 mmol/(m*+d), ¥ - 0.04
mmol/Cm” *d), 7% il Hif J5 2246 A K. Rb12 ] NO, -N
) ORI 8 1) 4 % 452 K, 4 = 0.37 mmol/(m” <D
Hb8 3 {7 [7] 75 W 5% K 1 (1 % 0l X 38 % — FF, A
~0.03 mmol/(m’*d) . NO, -N & fiff £b. Js fiF§ 44 1 2 1)
W] P2, N 2 38 B pH B AL I8 J5U A B NOy -N
HTNH, -N IR 255 22 R DR 225 e, DRIy ST A% 4k
MUER LI S 2
2.2.2 PO;”-P

T 7R ) DXl A 18 JE AT LB 2 TR Ay Eh K Tk
By 2R, JL S A a2 - 0.06 ~ - 0.01
mmol/(m’ *d) > “F34 — 0.04 mmol/(m’ *d); 778 J5 HI 5=
P A F R ) 1) i 7K R T, T 3 7 A 9 [ 0.08 ~
1.26 mmol/(m’*d), *F-34 0.74 mmol/(m’*d) . Rb12 ¥
£ PO}~ -P BB B #°4 0.03 mmol/(m?+d), K T 4%
WX (1738 7K s Hb8 b A7 (AT i FR 455 T 0.6
WEFTHE Y, 5 5 2 A0 KT 11 AR T I 45 ol 2 V7 i AL )
AR BRI 1R TR B A AR R R AT DU
J& PO}~ -P YL, BRI T A 49t R o1 1 bR 200 o J), AN ) T
PR R B . TR B AR 2 S, ORI A )
CRE R, A8 BB K I TR FE B AIK N A ) K
*N7E PO, -P.
2.2.3 Si0} -Si

TR ET 5 A Sl A ) v A A R IR R A A e
DU 0] g KRS TR, AR W AT AR W X R 0.85 ~ 2.32
mmol/(m?*d), “F ¥ 1.47 mmol/(m**d); 7% 5 4
2.74 ~ 9.23 mmol/(m’*d)s “F-#4 4.98 mmol/(m’*d),
1 R W HT. Rb12 ub A7 IR R B K A 9.23
mmol/Cm’ * d» w11 75 W X 1R 1 3548 . Hb8 3 A7 11 B¢
JEGE A 1.1 mmol/Cm? * ) » 5 75 30 5 A7 ] X7 240 B¢
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1) AT e 3k 246 3 8 p [ Bt 7R B 78 7K PR e B 2 DA J 3k
JEUURRA RS AT I R R L )R 2 K
(R TC AL P 6 Ak 2 B AR, 1) B /K R0 b 7 K IR ik i 22
R ) ORI HoNd T 3R 2R L B R AR R
T Ak PR R O R 36 K B3 B0 T i, 40 i ke v T 57 (1)
EPIREL IR CE DR R IR T A4 B
B 11 39% PR AR A7 T OB o) ke A e v AR
/R ERIbAS 15 I QIR SIS VEP WIIRE S </ 6L S L PN
FERK 2 — | BVEBR R AL R E K BT, 32
T Ty RORE AR AT
2.3 [ e AT s AR I L AR

FRAE K 3, 8105 -Si AT He 4 2 A1 ik BE AR 2R R
A5 RS F , 2904 PR VAL R 10 2 £ . fi s 7R ]
TR J TR s P R0 T 4 L S AR T, Ak S5 K

S X HE T TR AR Al A T AR R K
28, DU 2 e AR D J5T, W kG LA, AR
TREPR $ R PO; ™ -P 11 AT 0 38 AR AEAE E R T iT
Ja AR 5 A AN R R A ek B Sl ] % i A5 3 A
KB Iy CH AR IR A PO~ -P IIRANTR], 2R
R A TR AL PO, -P L A fik R )
TR IVRE O 4 15 K8 70 T ST LU B v NH -N
(RIAZ 03 R A ke 3 % ) e AT D AR T SRS A
F e [ LA YA ) AR AV FE Y . NOS N AT T R
FERE ] B8 AT 5 A VA 2002 4F 45 2 1) S5 00 4
AR, DU g K 1 U SR R i ] B
Jr AR TBORE A v TRV S 249 0 A5 HL I it 4L X
ABERAE R R bl LLE Y R T 1987 4
FE AR AN R E] 7 3R AT s 4 1 AR U]
SURMLEAN 1A B 4, X 0] gt i T L pT AT 8]
B IR S Mo JEE Aty B30 5 AN S T VA AN [R) 3 1Y

£33 HEBEHEFBRAENRY-HKTENZHER/mmol* (m?+d) !

Table 3  Exchange rates of nutrients at the sediment-water interface in other sea/mmol* (m’*d) ™!

HFIX Si03~ -Si PO}~ -P NH; -N NOj -N Ay S
M — — 0.96~2.52 0.038 ~3.65 [3]
RUFKIL AN 0.0476~0.149 (-0.274~ -0.001)+10"3  -0.034~0.014 — [5]
R Vb gk 0.082~3.144 — — — [5]
KW v 0.5~1.5 0.007 ~0.015 0.17~0.94 0.022 ~ 0.059 6]
JBE M 3.3 0.1~90 ~0.41~1.6 -0.2~2.8 [8]
RigCEED 0.39~25.4 -0.01 —-7.36~2.348 -1.05~0 9]
Y& [H Narragansett 75 1~12 0.1~5.6 1.8~12 — [17]
Ko 0.13~13.2 — -2.6~3.4 -1.4~3.2 [18]
IH &l 4.5 0.2 — — L19]
Fy N e 15.4 0~0.2 — — [20]
Reb TR i 0.6 0.05 — — [21]
B LR 0 — — 0.1~0.7 0.1~0.6 [22]
WKFIIE. Bowling Green ¥4 — — -0.16~0.76 -0.0085~0.18 [23]
A5 B B A XA S — — 2.69 0.71 [24]
ENGISH 0.85~9.23 -0.065~1.26 -0.65~1.69 -1.33~0.82

2.4 JREIRTEEFRERNIE
AR sl 57 1 5 HE 9 IR T AR 2 2 J5 ke®, W] BATE
HH SI02 -Sis PO} -P A NO; -N 7E A Y i i 4k e
R B R IS (W R 3R 4 N AR S B IR AL
F4 REERBEHAKENER/mmol-d!

Table 4  Fluxes of nutrients of the other sources

in the East China Sea/mmol*d !

=R PN S Si3--Si  POiT-P NO; -N
VORRYIRET CHRAITT) 2.94 x 10° - 8.00% 10° — 1.74 x 10'°
VIR (FR8IIE) 9.96 x 10 1.48 x 100 7.00 x 10°

BORER I

KILHAN 2.17x 10" 1.34x10° 1.35x 10" [12]
KAKBITIE 1.23x 100  1.62x10° 0.73x10° [25]

Sk P S R (K PN

KAIL I AE AR U0 i =189 24012 m, & 8 7R 46,
SRIM 80% HE HEE ZE M KW, FHK 2 TR A
AN SI02 ™ -Si A U A i 1R A R O B
KITHIN ) 13.5%, R85 W4k 44.6%, J 78
KNS T RE TG TERERR £ AW 10 1 5 5 1
FRUCUE B R 2 7K e 36 P Ak IR b A N 11 B 2k
1% . PO, -P 1Ak Al ) 2 R HT MK AR [y TR W) v 2
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