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210Pb dating to investigate the historical variations and
identification of different sources of heavy metal
pollution in sediments of the Pearl River Estuary,

Southern China ;
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Ye, Zhiping

Chen, Jianyao
Gao, Lei

Liang, Zuobing

Li, Shaoheng

Li, Rui

Jin, Guangzhe
Shimizu, Yuta
Onodera, Shin-ichi
Saito. Mitsuyo
Gopalakrishnan, Gnanachandrasamy

Abstract In this study, we investigated the historical variation, source identification. and distribution of heavy metal
poliution in sediments of the Pearl River Estuary (PRE) using 210Pb dafing. Our results suggest that the heavy metal
concentrations were higher in the western part of the estuary. For all heavy metals. Cd was significantly enriched in the
sediments. The Pearl River Delta (PRD) has experienced rapid economic development in the past 40 years, a
decreasing trend in heavy metal fluxes after 2004 was identified. which suggests a reduction in heavy metal
concentrations due to the removal of heavy polluting industries and the effective control of sewage discharge. A binary
mixing model reveals that the confributions of anthropogenic Pb ranged from 45.4 to 64%. Based on lead isotopic ratios
(206/207Pb and 205/206Pb). it was found that geologic materials and industrial pollution were the main sources of
heavy metals in the PRE sediments.

In this study, we invesfigated the historical variation, source identification, and distribution of heavy metal pollufion in
sediments of the Pearl River Estuary (PRE) using 210Pb dating. Our results.

link : https:// t f cel le/pii/S0025326X 19308185
prism:uri - https:i/api.elsevier. com/content/article/pii’/S0025326X 19308185
eid - 1-s2.0-S0025326X19308185

openaccess - 0
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101186/513018-019-1535-9 Tetsunaga, T (reprint author), Okayama Ukwdtmkl 201 @yahoo.co.jp Tsuji, Hironori; Tetsunaga, TomoKThe factors driving self—efficacy in {#OURNALOFORTHOPAE MG SURGERT AN RESEARCH El
101111 /jsh 14886 Tokumasu, K {reprint authar), Okayama U Tokumasu, K; Harada, K; Otsuka,|Gastrointestinal: Massive right ple urguOuRKAL OF G&STROENTERDLOGT AND HEPATOLOG) TTAM
101111 /nhs12676 Win, MMTM (reprint author), Okayama Un|mimithetmonwin@gmail.com _|Win, Mi Mi Thet Man; Fukai, Kivok{Hand and foot exercises for diabetighNURSING & HEALTH SCIENGES TTAM
10.1177/0022034519894583 Takashiba, S (reprint authar), Okavama Ulstakashi@okayama—uac.jp Nizami, M. Z,, I; Nishina, Y; YamanFunctionalized Graphene Oxide Shie|JOURNAL OF DENTAL RESEARCH o] AM
10.1 007 /s00264-013-04460-5 Fujiwara, T (reprint author), Roval Orthop{tomomedvn@gmail.com Fujiwara, Tomohiro; Tsuda, YusukiSacral chordoma: do the width of syNTERNATIONAL ORTHOPAEDICS TJAM
10.1080/09168451 20191704618 Takagaki, R {reprint authar), Hayashibara {rvodaitakagaki@hb.nagase .co jiTakagaki, Ryodai; Yoshizane, ChiviInhibitory effect of isomaltodextrin ¢BI0SCIERCE BIUTECHNDLOGY AND BIDSHEMISTRY| T A
101111 /nph16335 Ma, JF (reprint authar), Okavama Univ, Inimaf@rib.okayama—uac.jp Wang, Peitong; Yamaj, Naoki; InoJPlastic transport systems of rice foqNEW PHYT OLOGIST TTAM
101021 /acs.langmuir8b01173 Yamada, Y (reprint author), Okavama Univy.vamada@okayama—u.ac.jp Yamada, Yutaka; Onishi, Genki; HSessile Droplet Freezing on HydropHL ANGMUIR TJAM
10.1038/s41467-019-13623-2 Katanosaka, Y (reprint author), Okayama |vtanigu@md.okayama—uac.jp |Ujihara, Yoshihiro; Kanagawa, Mot{Elimination of fukutin reveals cellula|NAT URE COMMUNICATIONS OA
101111 /pce 13679 Gong, HJ (reprint author), Northwest ARAmaj@ribokayama—u.ac.jp, gongqSun, Hao; Duan, Yaoke; Mitani-UgTomato roots have a functional silic| PLANT CELL AND ENVIRONMENT| BT AM
10.1080/14712598.2020.1 703845 Hotta, K (reprint author), Okayama Univ Hkhotta@okayama-u.ac.jp Hotta, Katsuyuki; Fujimoto, NobukNivolumab for the treatment of UNrelEXFERT OFINON ON BIOLOGICAL THERAPY TTAM
10.1088/1361-6455/abdafe Hara, H (reprint author), Okavama Univ, Rlhhara@okayama—u.ac.jp Hara, Hideaki; Mivamoto, Yuki; HinGeometry—dependent spectra and gfeomsss mirses s 4o s s o e nires TAM
101155/2019/4025654 Fuijii, ¥ (reprint authar), Okayama Univ, Gifuji-v@cc.okavama—uac.jp Fuijii, Yosuke; Yashiro, Masato; Ya|Serum Procalcitonin Levels in Acutd DISEASE MARKERS OA
101111 /ncn3.12355 Ake, K (reprint authar), Okayama Univ, Grlabe kake k@cc.okavama—u.ac.jp |Bian, Zhihong; Omote, Yoshio; TajA juvenile case of idiopathic hype rtrNELROLOGY AND CLINGAL NELRDSCIENCE TTAM
101111/1fr312584 Yoshida, K {reprint author), Okayama Unijyoshida k@okavama—uac.jp  |Yoshida, Keisuke; Maeno, Shiro; (Estimation of distributed flow resistgJOURNAL OF FLOOD RISK MANAGEMENY TTAM
101016/ jbbrc.2013.09.119 Takahashi, K (reprint author), Okayama Ultakah—k2@okayama—u.ac.jp Wei, Heng, Wang, Chen; Guo, Rui;|Development of a model of ischemi il TJAM
10.1182/hloodadvances.201 30001 34 Matsuoka, K {reprint author), Okayama Urlk-matsu@md.okayama—u.ac.jp |Ikegawa, Shuntaro; Meguri, YusuklPTCy ameliorates GVHD by restorin|BLOOD ADVANCES ovR
101111 /ncn3.12351 Ake, K {reprint authar), Okayama Univ, Glpgex27 7x@hotmail.com Liu, Xia; Omote, Yoshio; Osakada,|LGH antibody—associated limbic engNEURDLOGY AND CUNGCAL NELROSCIENCE TJAM
101021 /acs.jpc.8p02392 Iwasaki, M; Nishihara, Y (reprint author), Qiwasa—m@okayama—u.ac.jp; vnijlwasaki, Masayuki; Nonaka, Kosei;|Copper—Catalyzed Regioselective Ar|JOURNAL OF ORGANIC CHEMISTRY TTAM
1BA0 40[10.1021 /acs.jpc.8b02627 Hayakawa, I; Sakakura, A (reprint author),|ichiro hayakawa@okayama—u.aqHayakawa, Ichiro; Nagayasu, AnnaToward the Synthesis of SB-20320[JOURNAL OF ORGANIC GHEMISTRY TJAM
1BH0 41 [10.1103/PhysRevB.100.214302 Gomi, H (reprint author), Okayama Univ, I|hitoshi.gomi@okayvama—u.ac.jp |Gomi, Hitoshi; Yoshino, Takashi |Resistivity, Seebeck coefficient, and PHYSICAL REVIEW B ovR
1BA0 46(10.3389/feart.2019.00315 Izawa, MRM (reprint author), Okayama Unimatthew.izawa@gmail.com [zawa, Matthew R. M. Banerige, NTitanite Mineralization of Microbial HFRONTIERS IN EARTH SCIENCE OA
1BH0 48[101111/por12813 Minakuchi, H (reprint author), Okayama Ulhajime@md.okavama—uac.jp _ |Miki, Haruna; Minakuchi, Hajime; MAssociation of masticatory muscle gJOURNAL OF ORAL REHABILITATIO TAM
1BH0 491[10.3390/iprph1 6245130 Yumoto, T (reprint author), Okayama Unityumoto@cc.okavama—uac.jo; (Yumoto, Tetsuya; Naito, Hiromich|Geographical Differences and the INj«oms s o s s s e OA
1BA0 54[10.3390/ani91 21 007 Nishina, N (reprint author), Okayama Uniynguyenthisongthuongl 883@gnNguyen, Thuong T.; Mivake, AyumThe Relationship ketween Uterine, FANIMALS OA
1BA0 55[10.3390/ijms20246342 Yoshimura, T (reprint author), Okayama Uyoshimut@okayama—u.ac.jp; pvYoshimura, Teizo; Nakamura, Kao{Cancer Cell-Derived Granulo cyte —MINTERKITIONAL JOURKAL OF MOLECULAR SCTENCES OA
1BA0 56110.3390/ jcm81221 09 Hiraoka, S {reprint authar), Okayama Unieriko vasutomi.piano@gmail.corYasutami, Eriko; Hiraoka, Sakiko; \Switching between Three Types of [JOURNAL OF CLINICAL MEDICINE OA
1BA0 60 Abe, K (reprint authar), Okayama Univ, Grlpip85e8u@okayama—uac.jp  [Takemoto, Mami; Ohta, Yasuyuki; |Intracranial invasive fungal aneurysnNEUROLOGY ASIA T~BH
1BA0 6211015441 /ceem18.080 Yumoto, T (reprint author), Okayama Unityumoto@ccokavama—uac.jp |Yumoto, Tetsuya; Thoriva, Hiromi; [Higher enhanced computed tomo gra{cumsit AN ExPERUENTAL EERGENCT WEKINE B8R
1BA0 64 Funahashi, H (reprint author), Okavama Uhirofun@okayama—u.ac.jp Kohata—Ono, Chivuki; Wakai, TakJyThe autophagic inducer and inhibito j40URKLL OF REFROGLCTION AND DEVELOPUENT ~BH
1BH0 66101016/} jsamd 201910002 Okayasu, M (reprint author), Okayama Un|mitsuhiro o kayasu@utoronto.cd Okavasu, Mitsuhiro; Tsuchiva, YulMechanical and fatigue properties off/cumsLoF SIENE- £YAKED MATERALS 40 DEVICES oJAM
1BA0 67[101007/s12017-019-08541 —x Nishihiro, S {reprint authar), Okayama Un|n.shingo777@gmail.com; chorlgdNishihira, Shingo; Hishikawa, Tom{High—Mability Group Box—1 ~Induced|NEUROMOLECULAR MEDICING oJAM
1BA0 68 ]10.3390/ijms20235885 Nakamura, K (reprint author), Okayama Ulichibun@cc.okavama—u.ac.jo; alNakamura, Kazufumi; Akagi, Satos|/Current Treatment Strategies and NOTERWTIONAL 0 URKALOF UOLECULAR STERCES OA
1BA0 69 [10.3390/1ims20235992 Nakano, M; Mukaihara, T (reprint author), |nakanom@okayama—u.ac.jo;, myNakano, Masahito; Mukaihara, TaklComprehensive Identification of PTI|tmermmoniL 0 URKLL OF MOLECULAR SCENGES QA
1BA0 70[10.3390/1ims20236078 Matsukawa, A (reprint author), Okayama Uwoodblocks0311 @gmail.com; plYamane, Kentaro; Misawa, Haruo; |Multipotent Neurotrophic Effects of [srermmonis sourie oF woLecuarsaenses QA
1BA0 71 Umehavashi, R (reprint author), Okayama [ume bavashi.r@okayama-u.ac jiUmekayvashi, Ryoko; Uchid, Haruh|The Aging Population and Research [ACTA MEDICA OKAYAMA ]
1BA0 72 Otsuka, F {reprint author), Okayama Univ[fumiotsu@md.okayama—uac.jp |Suganami, Yu; Oka, Kosuke; Hana|Correlations ketween Depressive CqACTA MEDICA OKAYAMA ]
EE?J[I 73 Kishimoto, F (reprint author), Ikara Municikishimoto@ikarahp.jp Kishimoto, Fumiko; Fuji, Chiaki; O|Foveal Structural Analysis of AmblygACTA MEDICA OKAYAMA ]
1BA0 74 Furumatsu, T (reprint author), Okayvama Umatino@md.okayama—uac.jp_ |Masuda, Shin; Furumatsu, TakayulT ranstibial Pullout Repair Reduces FACTA MEDICA OKAYAMA ]
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| 1] 1047 1101111 /ncn3.12266 PalER BEZ  |Abe, K (reprint author), Okayamaldeepblue quality@gmail.com  |Takahashi, Yoshig|Multi-modal combination therapy reqhELROLOGY AD CLUNCAL NELROSCENCE | BT AM [2049-4173 2018 g 3] 132) 135
2/3 2101016/ jstrokecerebrovasdis201[falEE BE=  |Ake, K (reprint author), Okayamalkosatou@cc.okayama—uac.jp |Sato, Kota; SasakiA Unigue Recurrent Stroke Case dufursiiorsTroke & ceresrmvascuirosesses | BIAM |1052-3057 [1532-8511 2019 28 8|E113 |E115
1] 10/7 3101111 /nhcn3 12280 Pal%E BE—  [Abe, K (reprint author), Okayarma|plre69bp@o kavama—uac jp Matsumato, NamillVery rare solitary primary peripheral [NELROLOGY AD CUNGAL NELFDSCENCE | ] AM [2049-4173 2019 7| 3| 146] 149
1]10/8 4|10.3233/JAD-181218 PoJ¥F EE—  |Ake, K (reprint author), Okayamalake kake k@cc okayama—uac jp |Shi, Xiaowen; OhtjAcute Anti-Inflammatory Markers IT|JOURNAL OF ALZHEMMERS DISEASE | o] AM |1387-2677 [1875-8908| 2018 68 4| 1667| 1675
1] 10/7 5/101111/ncn3.12327 Pol%E EE—  |Abe, K (reprint author), Okavamalosakadayosuke .nd 990@gmail.qOsakada, Yosuke:|A unigue stroke case with contralat{NELROLOGY AND CUNCAL NELROSCIENCE | BT AM [2049-4173 2018 3 6[==351 353
2/3 61101016/jpbcn2019.07.013 Palgf EE—  |Ake, K (reprint author), Okayama|nozomi-hishikawa@sokayama—yHishikawa, NozomSleep problems in subacute myelo—gJOURNAL OF CLINIGAL NEUROSCIENGE | GTAM [0967-5868 [1532-2653 | 2018 68 128] 133
2/3 7102169/ internalmedicine 1554-18\P]%F BEZ  |Abe, K (reprint author), Okavamalyasuyuki@okavama—uac.jp Ohta, Yasuyuki; HImproving Anxiety in Subacute MyeldINT ERNAL MEDICINE oJAM[0818-2918 [1348-7235 2019 58 8] 1081| 1085
110711 8[101038/541598-019-47482-0 |PfJEE BE— |Abe, K (reprint author), Okayamaltoov@di dion.ne.jp Yamashita, Torw; §In vivo direct reprogramming of glial |[SCIENTIFIC REPORTS OA  |2045-2322 2019 9
111047 5101111/ncn312317 Pol%E BE—  |Abe, K (reprint authar), Okavamaltuberase0902nv@gmailcom  |Nakano, Yumiko; Jlate presented congenital myasthe rNELROLOGY AD CUNCAL NELROSCIENCE | O] AM [2049-4173 2018 7] 5] 288[ 2%0
2/3 101101016/ }bcn.2019.08.062 aE8 BE—  |Ake, K (reprint authar), Okavamalvasuyuki@okavama—uac.jp Ohta, Yasuyuki; N|[Female dominant association of sargJOURNAL OF CLINICAL NEUROSCIENGE | O] AN |0967-5868 |1532-2653 2019 70 96 101
1]10/8 11101002/ inr.24368 fo%E BE—  [Abe, K (reprint author), Okayama|vasuyuki@okayama—uac.jp Ohta, Yasuyuki; N|Enhanced oxidative stress and the t|JOURNAL OF NEUROSCIENGE RESEARCH | O] AM |0360-4012 |1097-4547 2019 97 5| 607 618
110711 12[101016/ ] stroke cerebrovasdis 201|Ba] £E —  |Abe, K (reprint author), Okavama|pgex27 7x@hotmail.com Liu, Xia; YamashitiTwendee X Ameliorates Phospho ryl ALOFSTROKE & wseases | OTAM[1052-3057 [1532-8511 2018 28] 10
2/3 131101111 /ncn3.12351 PoJ2f EEZ  |Ake, K (reprint author), Okayama|pgex277x@hotmail.com Liu, Xia; Omote, YILGH antibody—associated limbic enghELROLOGY AND CUNCAL NELRDSCIENCE | O] AM [2049-4173
1]10/8 14101016/ }ins.2018.03.029 Pol%E BE—  |Abe, K (reprint author), Okavamalbelieve.myself 3@gmail.com  |Nomura, Emi; Oht{A unigue Japanese CPEQ family wit|JOLFNAL OF THE NELROLOGICAL SCIENCES | OTAM |0022-510X [1878-5883 | 2018| 400 145| 147
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