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Fig.1 Sampling sites in the intertidal area of the Yellow River
Delta in July, 2007
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Fig.2 Nutrient concentrations of surface waters in the intertidal Yellow River Delta
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Fig.3 Nutrient concentrations of porewaters in the intertidal Yellow River Delta(units: gmol/L)

¥ Concentration/pmol-L™
10 20 30 40

g 0~2.5¢
% .
j5)
(=)
E\% 2.5~7.5r
7.5~bottom
a DTN

W FE Concentration /pmol-L™!
0 2 4 6

8  oast
% .
5]
[a]
2 asast
—{1—LB2
7.5~bottom | —O—LB3
b DTP —Z—LB4

Bl 4 ARREEIE LI E RIS R 1S BT

Fig.4 Nutrients contents in different layers distribution map
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M 2, KEFEFREILFIrG4ain 2 AR 23 2 &1
IEFHOGOCZ, T EBRZK 4178 F2 £ HF NO,-N 5 NO;-N,
NH,-N, SiOs-Si 5 NO5-N 2 [B] 2B 1E i 5% 1 1 1835 FH ¢

g5 2 B2 /K At NH,-N, NO,-N #4304 7] 41,
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KA NH,-N 32 B2 5 36 b R 5N, 72
T AT BE A7 AE 55 B AL 45 1, NO,-N B8 T 370 3 (9 % A A1,
WA RE B NH,-N #A8 AL =42 5 KR 7 NH-N 5 NO,-N,
PO,-P,DTP, DTN 23R B & M IEAH IR, FTLIA N
KR N 5 P EAAHE M RIE, B R

[E] B2 7K 7t NO,-N 5 NO;-N 2 B 1E 1 1 835 4 56
J &, TR FIRIBR K T NO5-N 5 NO,-N i fb 5 %
AL B 2, T NH,-N, SiO;-Si 5 NO,-N Z [8] £ B
TN B F M R, HIFRH R E il — % 5%,

®1 KEPEEFRIBHEEXES

Table 1 Correlation analysis of nutrients in water

NH,-N NO,-N NO;-N POi-P DTP DIN
NH,-N 1

NO,-N 0.877* * 1

NO;-N -0.023 0.306" * 1

PO4-P 0.509** 0.416** —0.176 1

DTP 0.305** 0.361** 0.174 0.231* 1

DTN 0.444% % 0.513* % 0.438"* 0.069 0.186 1

I RRBEMR, BEE<0.05; " "R AR BEMR, BEE<0.01
Note: * Indicates significant correlation, confidence level <0.05; * * Indi-

cates highly significant correlation, confidence level<0.01

R2 [ERKPEEFRIBIBIRAHEER o (Chl o) RS
Table 2 Correlation analysis between the nutrients and

the chl-a in porewater

NH,-N NO,-N NO;-N PO,P SiO;-SiChl « ¥

NH,-N 1

NO,-N  -0.086 1

NOs-N -0.355" * 0.664 " * 1
PO,sP 0.092 -0.093 -0.158 1
SiO3-Si 0.133  —0.249 —0.472** 0.196 1
Chla® 0.185 0.254 0.057 0.140 0.008 1

B RTRBEMR, BEE<0.01; # UV HIR kR E R BEE SR, R
&S

Note; ™ * Indicates highly significant correlation confidence level < 0. 01;

#Data comes from the survey results over the Same period unpublished
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490 SO 1) O AR A 2 T B A B ) b KR A EE
FE PR, B R R 22 D, B (AT R K 5 K Ak g R
BETETER 22 57, W SRAEHE — A B oo VAR 38 1 Ik 3 3
T e R, sl ChHRY 5
JKFTE B FE LY BN . TR —IE K AT
[E]°E 37 $h P HOGHE & AR AR 2 : NO,-N 3 17 7 1) — A
A K UL, PO,-P, NH,-N, SiO;-Si 1Y 18 & 75 [

A SE IR AN, B N LR B BB K, ARAFFRH
FARIHT [B] BE 7K NHy-N, PO,-P ] & 24 K 7K f A &
9 10 %, T NO,-N, NO;-N (¥ & 38K 4k i BHE A ;
AT, AR 5% X 48 NH,-N, PO,-P i T4 ) 7K 4k ot
P HL, T NO,-N, NO;-N B KR [ TR P8, X245
RGN HE AN K. B A EBAKF NH,-N
B & RIEE ST NO,-N, NOs-N #y & & #, 5 H PO,-P
B LA 1) KA P B, R TR R K AR N, PRI
TAME 55—, NH,-N B TR R R K Ak )5 ]
BEAL N NO,-N Fl NO;-N, #iK A NO,-N il NO;-N
SREEP KA S, B R, AR KT R
2o 55 EALER BT, K o E AL R .

AR 55 X 8 P9 1) B K Y PO,-P R B S 7K AR Y
10~30 f%, Cha ZM2HFsTEH, B PBEEELAG
IISH RS G0 . BABE S SHMT YasS6
SRR TFE HhEeBBgkma gy mEity
7 AR e (VW 0% B B 7, 3X W] RE 2 [B] BR K HT PO,-P ¥ B
BKE P& RE, ©5 Williams s3] 4y B 5% 40 W)
A iR ET R — KA TmU THENATE 2
X AR 5 R B RE 7 09 Bk iy SR A, TR T R ) [ BR
K EE SRS, B — 8 REEMKMHET N IER
ZAFT, BT X A R R AR, ATV R
T N IR i, 2 f 18] Bk P il 3 s e 14, A
Tt 5% XIS BT B 7K Ak 55 A0 PR 5%, B 0 % 8 AR 7 %
B RE 77 19 Bk (v &AL 0 X B SR AT R, O TTAE HE E T
N[BT B 7K H 092 DX 38 8] B 7K A A5 1 PO,-P 9 &
2.6 EIPKEFESEAHEE s HIXFR

AP (B W A 7= iy E B, Ham L
66 1 P X I AT B 5 b B R SR By WM R B Ak, 4EHR B
SHERMEMWTE, ASERRNEYRIEEYE
T BT R BR K g 773k & 5 50 43 A XIS )
RN ENEEZENER.

FHIHAELE REH(REREAR), HE R a &
HBAE 37.5°N MM R ARRE A E— /MR & &
BAK, 4 0.50~1.00 pg/L, Hoftl K& 7250800, 28
LTEEE A 1.80 ~2. 80 pg/L. i [F] — i {7 A 6] Fl 2
BERILEGHZRER a AR (ILE 2), B Chl-
a 5 5E R A OCHER B3, (B 7R B[R] 0 K& o X
B, 3R a SRR, PO,-P & BE S, HEER
a GREHLTT, PO,-P W& BEAL; T N F Si &5k
WERMAMESEER a IFRE SR, HILHE
W7, W P AR DX 2R A R B R R

MR E 77 3 WUk 3 1 W R 45 R, DIN = 1
pmol/L, PO,~P=0.1 pmol/L, SiO5-Si =2 pmol/L 4 7]
TR M AR g AT ), AR 5T K 88U DIN,
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PO,-P il SiO;-Si iR EHA F#f & T S E, 7] LAk 2K
MEMAERTE, ERRHEAE A S ESEERE
T 43 RGL AT DA AP 38 A= 4 BEA i = 2 e [
T [AIEE, B IR 2H 4 H X IV AT 0 A K T B T
SRR E BOCHEBE N E A 7ERT A LI
filf I, Justic %[ZOJ;H] Dortch %[19]%15{3' AR5 PEE R —Fh
By R G AR HE: (1) % DIN/PO,-P<10
1 Si05-Si/DIN>1, W FTBHLE KPR &l F & 5 (2) & SiOs-
Si/PO,-P>22 1 DIN/PO,-P >22, I #§ BR £k 4 B il
£;(3) # Si05-Si/PO-P< 10 1 SiO5-Si/DIN< 1, M|
MR AR O PR P (10200 AR o K4S Pl SR 3R 1E N
VAT 8 PR A [H 71 BLUL R B 3% 3121 (U g Ak
THRAIRER, R RXIBEHEZE TSR ER7E
Rk 57 H L3R 43 0 R T R G IR 4.2% , 1%
fRATEIREE N 98.3% , IR ERREL N 45.8% . Wk
H R E B P I AL 37 300 RS AT 3 A= K 5 e Y 1R B,
VB TOAL AR i () JLEEPE S 2.8 % , BEBREL PR il (1) JL 2
K 78.0% , V& i S GEBR SR BR il (9 JLZE % h 30.5% 5
H M, B R TR B OA 12 DX PR R, (L
A, PHJLERK, BT 75%;Si k2, BT
30 %, fEAK T 50 % ; N B A VAT 38 28 A < i PR Al XL 19
JLER /N, NE) 5%, B HHERT, PO,-P &% X I UL
VR AEF I REENEWE T, RFRPEE
a 5 BEBRER [A]AH FLX B 96 &, IR R X —HE 38
®3 BRRESEREPESFHRHIEFHIILES T
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Table 3 The relative frequency comparison( %, n =59) of

nutrient limitation in porewater in the investigated zone
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Nutrient Distributions and Influencing Factors in the Intertidal Area

of the Yellow River Delta

ZHANG Peng', ZOU Li', YAO Xiao"?, GUO Xin-Yu’, GAO Hui-Wang"?, Hitomi YAMAGUCHTI’
(Ocean University of China 1. College of Environmental Science and Engineering; 2. Key Laboratory of Marine Environment & E-
cology, Ministry of Education, Qingdao 266100, China; 3. Center for Marine Environment Studies (CMES), Ehime University,
Matsuyama 7908577, Japan)

Abstract: In order to demonstrate the distribution and transportation of nutrients in the intertidal area of the
Yellow River Delta, dissolved inorganic (NO;-N, NH4-N, NO,-N, PO4-P and SiO;-Si) and organic nutrients
(DTN and DTP) in the waters and porewaters were collected and analyzed in July, 2007. The results show
that the NH,-N and NO,-N concentrations in waters ranged from 0~80 umol/L. and 0~24 pmol/L. (averaged
at 30 umol/L and 10 pmol/L), respectively, both decreasing from the coast to the sea and from the south to
the north. The NO;-N concentrations ranged from 10 to 50 pmol/L. (averaged at 30 umol/L.), with the ten-
dency of decreasing from the coast to the sea and from the south to the north. The PO,-P concentrations ranged
from 0.00 to 0.12 pmol/L (averaged at 0.04 pmol/1.), decreasing from the south to the north. The NH,-N
concentrations in porewaters ranged from 120 to 180 pmol/L (averaged at 140 umol/L). The NO,-N concen-
trations in porewaters ranged from 0.00 to 16 pumol/L (averaged at 6 umol/L.), deceasing from the southwest
of the coast to sea. The NO3-N concentrations in porewaters ranged from 2 to 24 pumol/L. (averaged at 10
pmol/L), with a comparatively unaminous distribution except a low value near the coast. The PO,-P concen-
trations in porewaters ranged from 0.1 to 1.5 pumol/L (averaged at 0.3 pmol/L.), decreasing two high values
in the northwest and southeast to the other areas. The SiO3-Si concentrations in porewaters ranged at 30 to 80
pmol/L., decreasing from the coast to the sea. Leaching experiment on the core sediments in different layers
showed that, DTN and DTP concentrations increased from the surface to deep layers in ebb tide, while de-
creased in flood and low tides. Based on the results from stoichiometric limiting calculation, P and Si both could
be the limiting factors on the growing and reproducing of the benthic algae, among which P might be the pri-
mary one.

Key words: Yellow River Delta intertidal area; seawater; porewater; nutrients
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