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Fig. 1 Coring site in the wetlands of the Yellow River Estuary
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RN, 808 eis B, H ¢ RR) B IEZS
G3AT CZPEACE P =0.05) , BRI A1 5 5 A
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PEThF ™ U B34 & 543 91 fy 687. 33 +54.59 Bq/
kg .8.60 +1.35 Bq/kg.29. 96 +4.23 Bq/kg .69. 96 +
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il AT XAEAE AR K D B 390 33 1 (L
Yuanhuiet al. ,1979 ) , X It 85 0] Y V) 78 HE B2 2 i i
S /K s B Ra A A W L2 % 381 K Xk ¥l 11 368 3 7 42
Tt 5k TR P Ra B AR B/ N R . U
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PRURY W T A R, P Ra BRI T 42

®1 HAMEMARY PR EZR 22 (Bg/ke)

Table 1 Specific activities of radionuclides in the core sediments of Yellow River Estuary wetlands

BiilE (Bg/kg)
MR R -

ISPN] e/ ME BARF-HMH brifEzE

0K 785. 30 568. 49 687.33 54.59

137 ¢ 11.25 5.48 8. 60 1.35

26Ra 35.9 19. 68 29.96 4.23

8 Ra 80. 92 55.04 69. 96 6.63

28Th 53.89 34.16 45.35 4.58
By 81.33 32.67 60. 52 15.37
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Fig. 2 Vertical distributions of radionuclides in the core sediments of the Yellow River Estuary wetlands
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Fig. 3 Hierarchical clustering analysis
of the radionuclides’ specific activities in the

core sediments of Yellow River Estuary wetlands

2.3 BENBRMBEEEEDFEHE

SA YLK (TOC) 5 B A (TN) J& B Z PR
SR W IRV AT bR i S i T LR S IR
A E SR ZR o B OB AR f i TOC A1 TN |13 B 43
BRI (B S) , Hoa a2 5 oy 0.21% ~
1.20% ,0.35mg/g ~ 1. 17mg/g, -3 & & 43 53 A
0.42% 0. 47mg/ g, I R AE N e/ MEL X BUAE R T2
1 40cm JREE, 40em L) |, TOC F1 TN 3y & 3 H k6
DRI SE I 2 B/ N 3 45 em DUTR & 5 3O i
BN HAREA R . KA ARk ] BE &350 o0
FIEBGX R o3 A 1 K . 7R 45em £, & KRR

SRIE K, 45em DL b K LATF (7 35 55 K 34 3 hy
33.2% M141. 1% , BT, 20 = f b T K07
PR — M AE 0.5 ~2. 5Sm, Horp i i 35 6 /N T 1m
(Z20R4,2012) G, T RAAG T 45em BRBEDITR 32
BT HUF KR MEZ 0, R K S B9 5 S H v
() i A5 PR 55 T B2 TOC A5 B iy Jit Rl =2 —

TOC 1 TN 7£ P <0.01 /KF | B, IR
TR R BEIA 0. 916 (A1 6) , BB TN K343 LA
LA R HFLE. C/N fF 5.45 ~ 10.78, TOC
5 C/NAE P <0.01 KPR EAEE, R FRAH G R 2K
70.618; TN 5 C/N s 3R B 2 5 AH Kk (P <
0.05) fHEZ /K #RAH G R E 0 4 IEAE (0. 361) , i 4N
AT SR T P 52 e ) R )2, W 2 T
A OCE, XU] T A B A  SR ERE R
TOC. 11 A5 %A , 10 TOC (1% A5 R g id 60 5 H
A RS 5L,

3 the

At HEZES TOCTN KX &

DU R A DL RE- S O R = LR AR A
F1( Agapkina et al. ,1995) , M ifii 5w Hoif £ 53 i
IR YEAZ R 5 TOC TN SE BRI K &R, AL A]
AR A LS & X — DRI S BAR R U PR R
AIREAY A RRAE , 18 AT LIRS O R R B 5 1 B
A A S Bk A MU 1) AL AL 3

BT T AR SO PR R S TOC
TN J C/N RAR N 3, 1 T3)Z TOC TN i i
TUHRIZ LML, i REJE 1 22 1A ) 18 JFS A LA
LR T £, DR LA AT S Ak o e ik s R B 1A
T P 205 2R S ) S I ARRRAE o 45 R S, BR

3.1

R2 BOEMASERRESES Mt XE LS (Bg/ke)

Table 2 Comparison of radionuclides”activity concentrations ( Bq/kg) between the

Yellow River Estuary wetlands and other regions

ﬁ}l‘% lZﬁZ 28y 28pa 28 20 R4 137 ¢ 40 %*Jrﬂé/}?
FE] 1 60.5 70.0 45.4 28.0 8.6 687.3 A
JBE V5 e 4.5 37.4 37.2 26.6 1.5 655 X 14,2008
JE 13 40.2 69.3 71.6 32.4 - 692 A 3545 2005
ARV Y R ) 45. 4 61.2 61.2 31.4 0.9 804 2B ZL 45,2009
S 38.5 - - 37.6 584 Wang,2002
A H B BRI 12. 46 - - 10. 41 - 422.6 Akozcan 2012
7By Patras 75307 3% 21.8 - - 22.6 5.3 497 Papaefthymiou et al. ,2007
b Y TAR(BR(53 25.3 - - 24.7 4.1 427.5 El Mamoney et al. ,2004
H LS 35 - - 35 400 UNSCEAR 2000
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Fig. 4 Vetical variation of the specific activity ratios of radionuclides
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B, s Zb Cs W R S H Ay mT 1 ( Carlsen,
1985) , AT ] ¥, Cs & &5 TOC ANAFAE A

R3 MR EAEES TOC TN K C/N KXt

Table 3 Correlation analysis between radionuclides’ activity concentrations with TOC, TN and C/N

0K 137 26R, 2Ry 28, 28y
TOC 0. 866 # = 0. 280 0.542 # = 0. 469 # = 0.597 % = 0.576 # =
TN 0.700 = = 0.394 = 0.261 0. 340 = 0.563 * = 0.611 = =
C/N 0.642 % * 0.072 0. 600 = 0. 380 = 0. 357 = 0. 336

{E: = 48 P<0.05, = = 4§ P <0.01; SR
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Radionuclides in the Sediments of the Newly Created Wetlands of
Yellow River Estuary and Its Indication to Environmental Change

WANG Qidong'* ,SONG Jinming" ,LI Xuegang" , YUAN Huamao'’ ,LI Ning" ,CAO Lei'?
1 ) Key Laboratory of Ecology and Environment ,Institute of Oceanography ,
Chinese Academy of Sciences ,Qingdao ,Shandong, 266071
2) University of Chinese Academy of Sciences , Beijing ,100049

Abstract; Radionuclides could serve as powful proxies to determine the sedimentation rate and to indicate
sedimentary enviornment change and major enviornmental events in the history. The activities of six radionuclides
determined by HPGe vy Spectrometer in the core sediments of the newly created wetlands of the Yellow River
Estuary were firstly reported in this paper. The sedimentation rate was estimated according to the depth profile of
"7Cs. The vertical distribution of radionuclides and their relationships with TOC and the sedimentary process were
investigated. The result showed that the average activities of “K, " Cs,”Ra,”*Ra,”™Th and U in the newly
created Yellow River Estuary wetlands were (687.33 +54.59),(8.60 £1.35),(29.96 +4.23),(69.96 +
6.63),(45.35 £4.58) and (60. 52 + 15.37) Bq/kg, respectively , among which '’Cs and **U were higher than
other areas along the coast of China. All the radionuclides showed significant positive correlations with TOC,
suggesting that the present of organic matter had the potential to promote the retention of radionuclides in the
sediment. The vertical variation of '’ Cs was highly consistent with the average annual net epeirogenic rate of the
Yellow River Estuary,according to which we estimated the average sedimentation rate of this area being 2. 8cm/a.
The sediment deposited very quickly at the initial stage of the estuary wetlands formation, and then the deposition
rate gradually decressed to a relatively stable level. As the vertical variations of radionuclides’ specific activities
may reflect major enviornmental events such as long-time river cutoff, water and sediment regulation and severe
flooding events during the sedimentary history, they could serve as important indicators indicating the sedimentary

change characteristics.

Key words: radionuclides; sedimentation rate ; sedimentary envrionment change; newly created wetlands;

Yellow River Estuary



