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Spatial Distribution of Nutrients in Sediments of the Maowei Sea
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Abstract: Understanding environmental processes of nutrients( e.g., nitrogen and phosphorus ) in sediments is crucial for fishery, environ—
mental protection and management. Spatial distribution patterns of organic matter(OM ), total nitrogen (TN ), inorganic nitrogen (IN ), total
phosphorus (TP) and soluble reactive phosphate (SRP) were investigated in surface sediments (0~30 c¢m) sampled at seven sites of the

Maowei Sea in January 2010. Concentrations of OM, TN and IN decreased from the inner bay to the outer parts. Organic matter did not
change at different depths, but concentrations of TN and IN tended to decrease with depths. Significant positive relationships were found a—

mongst OM, TN and IN. Total phosphorus and SRP had low—high—low patterns from the inner to the outer and along depths, and were signif—
icantly correlated(r=0.96, P<0.01). The nutrient index was averagely 0.06 across the sampling sites, with greater than 0.08 at three sites lo—
cated in the inner bay, indicating high pollution of these sites. High C/N ratio suggested that nutrients in the sediments mainly came from
terrestrial ecosystems.
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Figure 1 Sampling locations in the Maowei Sea
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Table 1 Physic—chemical characteristics of the sediments from the Maowei Sea

—
S5 e HLB T N R e
Y R mg-kg! mg kg mg-kg™
(<0.002) (0.002~0.005) (0.005~0.01) (0.01~0.05) (>0.05)
1 3.19 8.36 15.63 61.59 11.23 7.22+0.32  209.85x113.62 2.97+1.61 0.16x0.06
2 3.73 7.57 13.12 63.02 12.56 6.82+0.14 219.31x111.41 1.71x0.83 0.18+0.13
3 3.24 7.84 12.35 62.9 13.67 8.01£0.13  244.22+77.30 2.45+2.35 0.13+0.05
4 2.67 7.64 15.33 61.08 13.28 7.20+0.21 125.85+£29.82 3.73+x1.32 0.10+0.03
5 243 6.60 16.69 64.03 10.25 7.74+0.42  90.31x19.59 4.00+3.66 0.11+0.04
6 3.76 8.50 15.69 60.72 11.33 8.27+0.10 149.57+17.76 1.03x1.14 0.04+0.02
7 2.56 6.43 11.08 64.35 15.58 8.58+0.07 118.19+25.68 2.30+2.12 0.05+0.01

T R PR SR EE A T AT RO TR 1 F- B (0~30 em) s pH 5 S TE S WHRFR TR A P (E bR E R 22 o

Note: Values were means over different depths(0~30 em),and pH,NH;,NO; and NO; were mean= SD.



164

R S ity 53355 1

pH 11k A HLETR FH E S B - M, B AR
PR TG TCHLA R B2 ZUR A [R50k
W AR B R RR 6 BV DA A AR
I NCI-Z858) & e YOO B, BUBER = A R —
TR PRI —AH BT L 0 10 I AR PEBEIR ER R FINaHCO;
BRAE-HEPU OB E o 5 B AR L
TR 24 h DL b, Hetad B i AR A A Rl
AL FEA BR S B A P71 752 RIS G R, 43 b
KA Milli-Q, FIFPFATHE (B A 3 UC-FA 7l
B ) 525 FURE CREHEAE S 3 B A28 1) A T il i 45
il A TRE b 2 R AR X AR AE R 22 39/ N T 3%, 25 F1FE
a1 1T 0.01 ppm,
1.3 MBMEFKEITERE

K A LS B0 e 1 3 e T Sl O AR A 1 5%
RO TP . H A .

A WL B=w (LR ) xw (A HLA)
A w ALK ) =w (A HLE)/1.724 50 G HLE ) =0 (2
&.)x0.95

IR A Y T R S B SR A R %, 1T
FWIEFACE RN o3 BFRUE LR 2.

x 2 MARIEFRKEEM 2 RIREY

Table 2 Assessment classification for nutrition status in sediments
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Figure 2 Horizontal distribution patterns of nutrients in sediments
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Table 3 Horizontal distribution patterns of nutrients in sediments

vl A4 Sites OM/g-kg™! TN/g-kg™ IN/g-kg™ TP/g kg™ SRP/g-kg™

1 21.11£2.51¢ 0.72+0.36¢d 0.21+0.11ed 3.60+0.97a 0.26+0.08a

2 28.55+3.95d 0.64+0.36bed 0.22+0.11cd 5.60+1.56b 0.41+0.10b

3 21.94+1.85¢ 0.91+0.30d 0.25+0.08d 3.26+0.48a 0.28+0.05a

4 11.88+3.04a 0.35+0.13b 0.13+0.03ab 4.95+1.68b 0.36+0.12b

5 10.42+0.80a 0.45+0.06bc 0.09+0.02a 3.66+1.82a 0.26+0.12a

6 17.26+5.96h 0.39+0.26h 0.15+0.02be 3.24+1.95a 0.24+0.13a

7 9.87+0.86a 0.19+0.02a 0.12+0.03ab 5.28+1.80b 0.37+0.14b
SEEME 17.29 0.52 0.17 4.23 0.31
FRUfED 22 7.01 0.25 0.06 1.01 0.07
RN 40.53 46.87 34.78 23.89 21.56

TE AN 7 B AR [ 3k 5 0] 422 57 (P<0.05 ) s R FP A TR PR EUIE 20 0 T AT J2 U (0~30 em) BB AR 22 .

Note : Means were the average over different depths(0~30 ¢m ), shown as mean=SD. Different superscript letters indicate significant differences amongst

sites(P<0.05).

o 1% 2 ) 2% [] 3 A1 AR AR D N 22 8 LAl 2R Lk
4 5K 3, AL H,0~30em JUE T OM & 7%
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AEIE R 4354 0.38 g-kg™(20~30 ¢cm )~0.71 g-kg™' (0~
2 em)F10.13 g-kg'(20~30 ¢cm)~0.25 g-kg?(0~2 cm)
] 3 A1 A TR TN 5 IN & i 7E 0~10 cm
SRR I B G A 5 SR NN S
[ 14 AR AR B R (V2 53 R A3 301y 24.48 % 711
25.36%), H 10 em I FETHE, ZHEILEGRE
NS RAR M B E MR 225 TP 5 SRP 3 [i]
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Table 4 Vertical distribution patterns of nutrients in sediments

4rZlem OM/g kg™ TN/g-kg™ IN/g-kg™ TP/g kg™ SRP/g-kg™
0~2 17.42+6.32a 0.71+0.49a 0.25+0.16a 3.72+1.44a 0.28+0.11a
2~4 16.95+7.24a 0.67+0.43a 0.21+0.10a 4.91+1.38a 0.33+0.10a
4~6 15.78+7.69a 0.61+0.37a 0.17£0.09a 4.94+1.15a 0.34+0.09a
6~8 16.55+7.39a 0.52+0.32a 0.16x0.05a 4.17+2.48a 0.29+0.17a
8~10 18.36+8.10a 0.47+0.25a 0.14+0.05a 4.22+2.68a 0.33+0.20a
10~15 17.55+7.56a 0.40+0.16a 0.13+0.05a 4.11+£2.33a 0.31£0.15a
15~20 17.33+7.92a 0.43+0.27a 0.14+0.03a 3.63+0.81a 0.26+0.06a
20~30 18.38+8.83a 0.38+0.16a 0.13+0.03a 4.13x1.10a 0.31+0.06a
SR 17.25 0.52 0.17 4.23 0.31
(R 0.88 0.13 0.04 0.48 0.03
5 S R % 4.74 24.48 25.36 11.37 9.93

T AR T RS R R Z IR ] 9 22 53 (P<0.05 ) s 2 AR PR BRI AT (6L i 7] — 2 U R S (e b i i 22

Note : Means were the average over different sites, shown as mean+SD. Different superscript letters indicate significant differences amongst depths (P<0.05).
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Figure 3 Vertical distribution patterns of nutrients in sediments
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Table 5 Correlation coefficients of nutrients in sediments

HIRY oM TN IN TP SRP
OM 1
N 0.55%%* 1
IN 0.54%* 0.84%** 1
TP -0.02 -0.01 0.00 1
SRP 0.05 0.06 0.08 0.96%* 1

1 :#P<0.05,*#P<0.01 ,n=56,

QY HA —E R FREE S TP 55 SRP (r=
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Figure 4 Correlationship amongst nutrients in sediments
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Table 6 Contents of organic carbon and organic nitrogen and organic indexes in sediments

A HHLF% WL/ % S HHLE% H RS S % AL C/IN

1 2.11 1.22 0.072 0.069 0.08 0.36 16.9

2 2.86 1.66 0.064 0.061 0.10 0.56 25.9

3 2.19 127 0.091 0.086 0.11 0.33 14.0

4 1.19 0.69 0.035 0.034 0.02 0.50 19.7

5 1.04 0.60 0.045 0.043 0.03 0.37 13.3

6 1.73 1.00 0.039 0.037 0.04 0.32 25.6

7 0.99 0.57 0.019 0.019 0.01 0.53 30.0
S 1.73 1.00 0.052 0.050 0.06 0.42 20.8
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Table 7 Comparison of TN and TP concentrations in sediments

between Maowei Sea and other waters

W5 X MA SR g kg BT E/g kg PRI
AT IR 0.52 423 2010 4F 1 H
T B 0.54 0.31 2004 4F 10 A
JEE e 0.31 0.27 2003 4£ 9 J]
g DU T 3.03 2.15 2009 4E 9
I 2.78 4.04 1996 4£ 7 A
pRi 3.40 0.69 2002 4F 4 A
RV 0] 7 1.90 6.31 2004 4£ 7

RS BRI R R ER (L A7 7.3% 5
W, AT REHL A2 B R IE LA IR, 5 1R AL
AP R K AR ZEAE BRAR T 15 7K DA R AR it
WA TSR, )P H AT R B TR
AR R e TS, 7RSI 7E AN i
B, WAL T H X SR SR ol
ELE 7 R A T HE 4 B KR 23d i A T R
TR ; IR AT | 305 5 R KU A 005 R A IR A
R AE Ry E B R I VT AL W SR A X, ZAER T A
R, LUK 0555 O A= Wy e A Bt rp 2 5
AR, TE R PR MTTEUR Y o R AR DT
o BRI, B B AR P SR I RS TR o
IR ST A B IS, R R SR A R
Z— o X TABI TN 5, — ELIRSE A A U (A
TRIE B I T S, PUAR v B AR 2 0 R
IR B WA BHA R i R L) 2
PR, BT BESE R S A AR b 22 5%
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