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Fig.1 The sampling sites in the Dongying offshore area
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Table 1 Background values and toxicity factors of heavy metals
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Table 2 The relationship among evaluation index, pollution degree and potential ecological harm degree
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Table 3 The content of heavy metals of surface sediments in Dongying offshore area

JLE fe/ME/ (ug/g) KA/ (ug/g) “F1E/ (ug/g) bR 2 AR5 2%
Cr 36.80 92.40 67.02 8.53 12.73
Cu 4.18 66.33 22.40 7.70 34.38
Zn 34.70 332.96 73.02 34.41 47.12
Cd 0.06 0.36 0.12 0.04 38.02
Pb 6.56 39.20 21.53 4.90 22.75
Hg 0.00 0.10 0.019 0.025 133.65
As 7.10 21.70 12.77 2.83 22.18
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Fig.6 Spatial distribution of heavy metal Pb in
the Dongying offshore area
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Table 4 Evaluation of environmental quality index of surface
sediments in Dongying offshore area

BRI G e FR 4 CEETG Y
Cu Zn Cd Pb Hg As 8%

PR T

B/AME 012 0.2 0.2 0.1 0.00 0.00 0.01 0.27
BKME 116 1.90 222 072 0.65 125 1.09 0.73
SEYIE 084 0.64 049 023 036 0.18 0.64 0.43
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Table 5 Single factor pollution degree and ecological harm
degree heavy metal pollutants in the study area

HEEBIOEMMHET C Cu Zn Cd Pb Hg As
H/ME 041 008 020 0.06 0.09 0.00 047

Cy BRAKM 103 133 1.90 036 0.56 1.00 145
SEEIME 074 045 042 0.2 031 0.18 0.85

B/ME 082 042 020 1.80 047 0.00 7.10

E} BRI 2.05 663 1.90 10.80 2.80 40.00 21.70
SPHME 149 224 042 348 1.54 6.65 12.77




F37E KW

XTI, 55+ AREL R TR 4 JR TR S0 A R R 5 PR B AR 71

R XNV h 2R 48 oo R TR AE
B EIERL Eqy N 14.26~71.16, 256 EFLE
K. V5 YA ¥ N As>Hg>Cd>Cu>Pb>Cr>
Zn, AP ESJEILE Zn, Cr, Pb, Cu,
Cd. Hg. As W 7E A4 B 16 % R BCTE¥E 5 5k
0.42. 1.49. 1.54, 2.24, 3.48. 6.65. 12.77 ¥ b T
TRy B AT Y B B (IR G5 Yo (B oy 40) (3% 2),
Ui IAE AR 35 o 1l 4 o o 4 B A A S e AR
i@{fﬁ[zsjo

(1)F4:J@yt&E Hg, Hg, Cd. Pb, Cu, Zn, Cr Fll As
FE AR E T e VS 3R 2 U AR b 1 S 294 4 ) R
0.019,0.12,21.53,22.4 . 73.02 | 67.02 F1112.77 ug/g,
FEARFRE T AR E 1 — 2T 1 Fe b

() TR K B A BE 5 605 Y46 40 0.27~
0.73, FH{E R 0.43, ¥ <1, R XA K
43 Kb T3 T R I IR . AR IX AR IZ DT
Y4 R oT R A B SEE R BRI, 15 YRR BT
As>Hg>Cd>Cu>Pb>Cr>Zn,

Sk

(1] SR, TR, sk #3INTE =AM 1 8 48 /A R IR S5
YR (0], VAR BRI, 2020, 36(6): 20-25.

(2] JAFEH, 290k, TS, 45 (RIS IR R & s 15 Y SOs e E
AREITE (V1. FRERE 5HR, 2004, 27(5): 60-62.

(3] Sk, TR, A, . BT 32 UUR) B 48 /0 AR AE S
FHYFAN [I]. A3 HiiA=4R, 2011, 30(12): 1406-1411.

(4] FWM, X, BT KT O UURY) E 4 R OT EHBER LA R
LR TR BRI (D], 1 BT 5 55 DU 48 b T, 2003, 23(3): 37-
43.

(5] Wik, HeE, MV, 45, AR RZVIBYIN E 48 15 Y
HES BT ITAN (7], M FEAE4R, 2018, 40(6): 60-73.

(6] kWM, 3895, BRA R, 4. BRIT O S 40T i 42 Jm A ¥ 11
RGO TG Y KU DA (0], ¥ PR 2431, 2013, 35(2): 178-
186.

(7] B, XUSCW, JEARSE, 4 = KRR R 4
J& 43 A5 RRAE B AR ZS B DA (0], PR SR, 2020, 36(12):

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

24-33.
D5, R, XL, S5 AR O TR I 48 40 A | R TR M
WRAEAE S KU ITAN (1], SRR #2441, 2013, 33(2): 563-569.
SIS, BV, Ml T IR 7R E T I 0 VE SR B R B0 4
W L. T K 540, 2013, 30(3): 98-100.
XUMUES, WhBEHT, XA R, 5. 2 B R 2 VTR T 4
J& R A R AE B LR i (R 2R (D], R E SRR, 2012, 32(9):
1625-1631.
B—PFH, BREAA . T E TR R 2= (M. b s BRE
kL, 1994: 1-203.
JALIR, FLAETE, TAF, % IR T REVEY E LS
A B G YT L] PR BTRGT, 2019, 35(3): 13-21.
XSS, o 55, He ittt 5. BT IR R E S C R
O3 A R AE B FRBE B VA (00, gV SRR A, 2015, 34(6):
891-897.
R, 25 ISR AT E LR ARk
— 1. PR E &8 1 A L Rl 0] e S
171, 1985, 16(2): 92-101.
BRT, W, L0, 55 1 04F B 428 (Cu, Zn, Pb,
Cd, Hg)¥5 e i} 73 25 (bt 3443 W7 [7]. KR 242441k, 2009,
42(9): 817-825.
TR, RZe. AR E T B A BT
BEUE, 2020, 36(1): 57-65.
PR, Mk s, RF4, 5. RNV RIZVIBRY E &8 o i
W], B 8RR ARBIERR, 2001, 14(1): 76-80.
T, R, e, A BN TS AR AN B AR )2 DT
T T 4 43 A5 R A B Lk b F g 0], VA ) A A AR
2007(4): 80-86.
ek, R4, 2RI, # I O R JZUUR 4 1R
BRALZAARAE (1], FRBERIE, 2013, 34(4): 1324-1332.
SRAENE, BEH %, MR SR, . NS RIZVBY E LR 15
A3 REAE B A 25 KU PP 6 (00, $R 85575 2 5 B v, 2012,
34(3): 13-21.
TART, SEAHE. SNV B 2 3 X )2 R A3 T L
ALY, M B BTRTIY, 2020, 36(8): 29-35.
ks, X, BRisR, 5. @i iR Y s T H 48 1A
). VAR, 1987, 9(4): 520-524.
SR, ANV, BN, A5 RO T T I I SR 2 DU B B
M [I]. AR 13208, 2020, 36(3): 42-49.
BT, BN, R, S N DTRY AR I BT T
KHFZm R 2 (7], 2R, 2019, 41(12): 134-144, .
BT, IRES, R, & SENE RIZUTRY) B4R i
TELTGYVEA (T]. AR ARFREE A4, 2010, 19(2): 262-269.

B (], AR 1


https://doi.org/10.3969/j.issn.1003-6504.2004.05.025
https://doi.org/10.3969/j.issn.1004-4957.2011.12.015
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.3969/j.issn.1000-6923.2012.09.013
https://doi.org/10.3969/j.issn.1003-6482.2007.04.012
https://doi.org/10.3969/j.issn.1001-3865.2012.03.004
https://doi.org/10.3969/j.issn.1674-5906.2010.02.002
https://doi.org/10.3969/j.issn.1003-6504.2004.05.025
https://doi.org/10.3969/j.issn.1004-4957.2011.12.015
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.3969/j.issn.1000-6923.2012.09.013
https://doi.org/10.3969/j.issn.1003-6482.2007.04.012
https://doi.org/10.3969/j.issn.1001-3865.2012.03.004
https://doi.org/10.3969/j.issn.1674-5906.2010.02.002
https://doi.org/10.3969/j.issn.1003-6504.2004.05.025
https://doi.org/10.3969/j.issn.1004-4957.2011.12.015
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.3969/j.issn.1000-6923.2012.09.013
https://doi.org/10.3969/j.issn.1003-6482.2007.04.012
https://doi.org/10.3969/j.issn.1001-3865.2012.03.004
https://doi.org/10.3969/j.issn.1674-5906.2010.02.002
https://doi.org/10.3969/j.issn.1003-6504.2004.05.025
https://doi.org/10.3969/j.issn.1004-4957.2011.12.015
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.3969/j.issn.1000-6923.2012.09.013
https://doi.org/10.3969/j.issn.1003-6482.2007.04.012
https://doi.org/10.3969/j.issn.1001-3865.2012.03.004
https://doi.org/10.3969/j.issn.1674-5906.2010.02.002
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.3969/j.issn.1000-6923.2012.09.013
https://doi.org/10.3969/j.issn.1003-6482.2007.04.012
https://doi.org/10.3969/j.issn.1001-3865.2012.03.004
https://doi.org/10.3969/j.issn.1674-5906.2010.02.002

72 Marine Geology Frontiers ML T 2021 48 A

DISTRIBUTION PATTERN OF HEAVY METALS IN THE SEDIMENTS OFF
DONGYING COAST AND ITS ENVIRONMENTAL SIGNIFICANCE

1.2 3% . 4 .12 1 . . 5 3
LIU Rongbo ~, LIU Longlong™ , FENG Jing', SONG Wei ~, WU Zhen , SUI Qiangian’, GAO Junfeng
(1 No.4 Exploration Institute of Geology and Mineral Resources, Weifang 261021, Shandong, China; 2 Key Laboratory of Coastal Zone Geological

Environment Protection, Shandong Geology and Mineral Exploration and Development Bureau, Weifang 261021, Shandong, China;
3 Yantai Coastal Zones Geological Survey, China Geological Survey, Yantai 264000, China;
4 Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071, China;
5 Qingdao Geotechnical & Foundation Engineering Co., Qingdao 266033, China)

Abstract: Surface sediment samples collected from the offshore area of Dongying city are studied in this paper
for sedimentology and heavy metals, by which environmental quality is evaluated. It is revealed that the surface
sediments in the study area mainly include sand, silty sand, sandy silt, silt and mud dominated by silty sand and
sandy silt. The sediments are getting finer off the coast towards the sea. The average contents of heavy metals Hg,
Cd, Pb, Cu, Zn, Cr and As are 0.019, 0.12, 21.53, 22.4, 73.02, 67.02 and 12.77 ng/g respectively. The integrated
pollution index of the study area ranges from 0.27 to 0.73, with an average of 0.43, all less than 1, indicating a
rather clean environment. The ecological harm of heavy metal elements in surface sediments of the area is low,
and the pollution degree is in an order of As>Hg>Cd>Cu>Pb>Cr>Zn.

Key words: Dongying offshore area; surface sediment; heavy metals; distribution; environment assessment
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