ARSI 2011, 20(5): 892-897
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

HEAOBEEFRENRNESBIERTENDHHFIE
PrE, i, BAES, K@

1 IR I AR SR W R S %, INZR 5 2661005 2. EZIERACEMRFHAL, IR Fi 266033;
3. G R TERIAE  S F A EOR BLASE IR, 1IN H R 266033

FEE: T 20104 5 ARE T 5 AWIRIAGER DR & . SR R 2R RS, SR Eb TR . B4R
BFRICR WA AR T T, R AR 5 P8 BOR MR SR AR S S TR B0 . S5 N8 KA R IR BE
PR T UUR e R, X eI LU A R T b A7 T PR, 250, Bk Cu A1 Pb 4, HEEEIEMEFIORR
BRI U TR B He Sb, . SRR R RV E SR S SRR RO B E AR, WA
FEIH I S A T RN RRE . Pb SR MR TN R IZ TR S, SR K B 5 Y5 Hg A2 F ki
] B4 A (AT S5 A BOA BV PR i — 2R ARG 1.7 R 1.8 75, fAE— 2 MTEFEA B XK TN Ml TOC Jit
EABTEBIEZ G, TP BE A 20% M T AR 2R A, FAE—ENEERE . S5E NI e, #n
MEA E 48 Zn, Cd. Hg il As FISTR B FEARKF-, Cufl Pb Simadtih &K, TOC Ml TP FimamEiyk

VLA A2, TN B BORAR ., BFoe2h Bl S Bein] = A i X A A7 . PR JR S e I4 B4R LR B
KEIR: EWINEE; RIZVIRY); EEE; SRR RHE

RESES: X145 XHIREE: A

T S Ve S i A S bt ARV R A H
V(SRR 7S 0 -2 2 T A o el W 1 9 151 s G =
FEUETS G NI I b 22 2 1, X IR TG Yepl LA
B, Z RN R HETS AT R 15 YL P ) R
W, AAIIENESS . RRERIEA TR AT Y
YIHE PR E R N X B KAk, RRAIERR
BiMess . Ksh I E24m9i IX, PREER 548
R TR 2 BN, b5 Y m EADKR:
B, AT AR TS YR . T g,
T4 @ T R M AR AR R R R ) L RR A o
T K R SRR E A R AT
R Nz A E E SR, RS AR, I
TENEEE 53N Z ), IAREEEN, BRELS
TR F1%) 553 et AT 1T o ] 1 o 0 A v e S A o
PR A8 N 1) Y el R A ] o A SRR 1 B R SR
FERIFESZM T, ] O =R i e, R R ™
P M AT XA = A U SRR R E B
TN SN B s, UG R R
WHAESRS, B, SIS EIRMERSA
SRUTIRIRAP X, HAELENYA RN, S
I R Y T 11 A 7S R 0 B U e R ) 32
FERY . W . RIS, FEHRA B ER R
MR R X AR, BEE T T IX NS £
X 2205 BRSSP PP G H 228, WX

NXERS: 1674-5906 (2011) 05-0892-06

Rz T Mok Z B BRSO
FIF T A SRR IX B 4Ed

LR XS (R s UL AR W R F 9 B A p o — Sk
KB MR (4 R oA 5 B T,
ASCUAB PR A X, 4387 T . AT
R SRS IR . BB SRR, I
X HAGYLRBE AT TIEHY, LASIA #00 = M i b IX
AT FREEE BEANS YL PR (LS A Ak
1 #REF*®
1.1 HmXESTHLIE

T 2010 4 5 H VR B0 O 8 (37.4697
—38.0388° N, 118.9329—119.0876° E) fii& T 5
ASRAEWTIE (B 1), BB R AR i .
e IR R Z DU AR, db 1~dE 3 Wil
T, B 1. g 2 WA TR . AR
FISRAE . TAL BRI F R W DAY (GB17378.5—
2007)H B AR B RE BT T o
1.2 H@mOHFEELE

DIRWIRE S 2 AR RT, BB, BERE,
1R5I5 1:E80 H i o MERAFREUE 51100 mgZE Ay, fin10%
FERFR IR ML PR TCHLRR , 105 CHES h)F, FEff[E
EA20007C &R A B3 7 HLER(TOC) By & , il
TEARRIARE R 22/ N 2% ;. HERFREUR: 52.500 0 g/°
. Rk -G ER AR -G R I i, DILECTR A

HEWH . BEEEEREEATSIEIRFZI (201005009 ); EFEERETEA @M RIFE 5 (201105005 )
EERINY: DOF (1972 44, Lo, FlEdZ, W, WA SR, F2NFR A A RR RIREERY | WA S PR U PN 5T . E-mail:

1xx81875@ouc.edu.cn
Wim B EA: 2011-04-04



B B ORI R Z TR B B SR OC R B M R 893

e/ ) N
38.1 oo /
330 i aé
38.0 B
380 e
37.9 "
1180 1190 1200 1210 1220
37.8
3774
37.6-|
L OFEHEAE
37.5 E
wad 2 4+ EERERIEFE
37.4 * BA=RAMER -
FEMRPE

1188 1189 1190 1191 1192 1193 1184 1105 H&/( )
B 1 FAOEE R iE

Fig. 1 Sampling location at inter-tidal zone of Yellow River Estuary
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Fig.2 Granularity distribution of inter-tidal surface sediments

at Yellow River Estuary
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Fig. 3 Distribution of sulfide in inter-tidal surface sediments

at Yellow River Estuary
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Table 1 Heavy metals and nutrient elements concentrations of inter-tidal surface sediments at Yellow River Estuary and the comparison to other study
BRI w(Cu)/ w(Pb)/ w(Zn)/ w(Cd)/ w(Hg)/ w(As)/ w(TOC)/ w(TN)/ w(TP)/
(mgkg")  (mgkg') (mgkg) (mgkg') (mgkg) (mgkg!) (mggh) (mgkg)  (mgkg)
S B A0 JEE 15.30~35.11 22.78~38.20 34.86~46.77 0.061~0.10 0.0030~0.36 6.00~12.69 1.12~7.21 135.00~240.10 459.50~794.70
S 26.11 29.09 41.25 0.075 0.060 8.60 3.11 178.22 585.47
R A (<63 pum)!] 91 47 189 0.03
TR 1) 25.30 21.80 60.40 0.11 0.076 13.40
I P A ! 12.76 16.58 69.81 0.22 0.070 9.08
e s e ) 37.74 28.52 82.94 0.11 0.060 10.40
AT A 30.7 27.3 94.3 0.26 1.0~7.4  140~900 420~750
SEM S R ZVTR N 14.97 11.90 50.80 0.11 0.090 9.20
TR B — S 35.0 60.0 150.0 0.50 0.20 20.0 20.0
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Fig. 4 Distribution of heavy metals and nutrient elements in inter-tidal surface sediments along the bank of Yellow River Estuary
®2 BUOPEHEARERARYESENERTERENE
Table 2 Heavy metals and nutrient elements concentrations in inter-tidal surface sediments at different banks of Yellow River Estuary
w(Cu)/ w(Pb)/ w(Zn)/ w(Cd)/ w(Hg)/ w(As)/ w(TOC)/ w(TN)/ w(TP)/
(mgkg")  (mgkgh)  (mgkgh)  (mgkgh)  (mgkgh (mgkgh) (mggh)  (mgkg) (mgkg™)
e ASfRIER 15.30~33.37 25.61~31.79 38.45~46.77 0.068~0.10  0.0030~0.36 7.06~12.69 2.02~7.21 139.98~240.09 516.59~794.66
SEHME 22.60 28.42 42.04 0.081 0.087 9.10 3.97 181.33 637.25
M AEIERE 29.68~35.11 22.78~38.20 34.86~44.69 0.061~0.072 0.0083~0.023 6.00~9.81 1.12~2.64 135.01~198.57 459.56~574.19
F-H) (i 31.38 30.11 40.06 0.067 0.015 7.85 1.80 173.55 507.78
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Fig. 5 Cross-section distribution of heavy metals and nutrient elements in inter-tidal surface sediments
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Table 3 Heavy metals and nutrient elements concentrations of inter-tidal surface sediments at different geomorphic units of Yellow River Estuary

w(Cu)/ w(Pb)/ w(Zn)/ w(Cd)/ w(Hg)/ w(As)  w(TOC)/ w(TN)/ w(TP)/
(mgkg))  (mgkg)  (mgkg") (mg'kg") (mgkg")  (mgkg)) (mgg)  (mgkg") (mgkg")

e ARARIERE 15.30~30.78  22.78~31.77 34.86~46.77  0.065~0.092 0.0083~0.017 7.41~11.07 1.70~2.55 151.47~209.94 488.54~794.66
SEHIE 2434 27.45 4137 0.074 0.013 8.59 1.96 170.02 607.10

RN ASLTERE 20.49~31.83  25.81~38.20  36.10~46.17  0.061~0.090 0.0030~0.017 6.00~12.69 1.67~1.87 135.01~206.80 459.56~737.56
FHIE 26.17 30.58 40.71 0.072 0.012 8.14 1.76 173.85 562.08

fREAME ASEYERE 18.97~35.11  24.39~37.69  38.69~44.95 0.067~0.010  0.014~0.36  7.65~10.80 1.79~2.38 158.88~240.09 504.55~756.38
EHIE 27.83 29.25 41.67 0.080 0.15 9.07 2.07 190.78 587.22
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Distribution characteristics of heavy metals and nutrient elements in inter-tidal
surface sediments of Yellow River estuary

LUO Xianxiang', TIAN Jing', YANG Jiangiang™, ZHANG Juan'
1. Key Lab of Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China;
2. North China Sea Environment Monitoring Center, State Oceanic Administration, Qingdao 266033, China;
3. Key Lab of Marine oil spill Identification and Damage Assessment Technology, SOA, Qingdao 266033, China

Abstract: In May, 2010, surface sediment samples were collected from the high, middle and low inter-tidal zones along five sections
in the Yellow River Estuary, and analysis were carried out on their physico-chemical properties as well as the distribution
characteristics of heavy metals and nutrient elements across the area. Through adopting the index number techniques of single factor
and Hakanson ecological risk and referring the sediment quality standards of Environment and Energy Department in the province of
Ontario, Canada, quality status of these sediments were evaluated. Results showed that concentrations of most heavy metals and
nutrient elements exhibited a higher tendency in the northern bank than the southern bank, except Cu and Pb; Concentrations of
heavy metals and nutrient elements showed no significant differences among high, middle and low tidal flats except Hg, and hence
no prominent vertical characteristics of a mature tidal flat were exhibited. The concentration of Pb was higher than the maximum
value of surface sediment in Bohai Sea, making it the most important pollution factor in the research area; The concentration of Hg
of low tidal flat at two stations near estuary severely exceeded the class [ standard of GB 18668-2002, namely, 1.7 and 1.8 times of
it respectively and possessed a certain potential ecological risk. TN and TOC were in the range of safety level, while TP at 20%
stations exceeded the lowest safety level and possessed security risk to some extent. Compared with other tidal flats, the
concentrations of Zn, Cd, Hg and As in sediments of the study area were at a relatively low level, those of Cu and Pb were at a
moderate level; concentrations of TOC and TP were equivalent to those in the intertidal zone of Yangtze River; while that of TN was
relatively low. The results of this study would supply some basic data for the ecological protection, environmental management and
pollution controlling in Yellow River Delta.

Key words: inter-tidal zone of Yellow River Estuary; surface sediment; heavy metals; nutrient elements; distribution characteristics
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