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Fig. 1 Stations of sediments collected from mangrove, seagrass and coral reef ecosystems
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The dotted lines represent the average activities of radionuclides in all sediments. The inner line of the boxplot depicts the median value. The upper, middle and

lower values of the boxplot refer to the maximum activity, average activity, and minimum activity of radionuclides in sediments, respectively
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The yellow cross represents the average activities of radionuclides in China s0il®%; k means the activity ratio. The cross asterisk represents the average activit-

ies of “’K and average activity ratio of **Ra/***U in sediments from these ecosystems in Figure c



62 WPE2ER 4546

238U
250
b [ |
Y WERUR
< EBE 0% |
i
30%
R 20%
90% &5
o - 10%
o (57.4, 352, 19.6)
Th R L L 40
R ) e 20% 0% 40% 50% 60% 70% 80%%00% <10
38 250 68y 250
(4 . d .
10% 90% B 10%
<& I 20% 80% E:‘ FAR 7N
4 WEME L, R DR, R
/ e O,
-- ™ 40%
50%
60% 0
70%
80% 20% 80% 20%
90% { . (283,242, 0.90) \10% 90% { 10%
232 228 5 40 232 228 === i 40
ThC*Ra) 8 005 20% 30% 40% 50% 60% 70% 80%00% /10 TR 500 30% 40% 50% 60% 70% 80% 00% /10
ZZGRa . 250 226Ra . 250
¢ 10% 7\ 90% f
A LR 20% 80% Y WK 20% 80%
<4 WEEEME 30% || L E R 30% |
i, i,
, 20%
90% tA % 90% %
(12,35.8,17.7) \\% (272,352, 19.6) 0%
ZIZTh(ZZKRa) 40K/ 1 0 232Th(228Ra) 40 1 O
10% 20% 30% 40% 50% 60% 70% 80% 90% 10% 20% 30% 40% 50% 60% 70% 80% 90%
226Ra ZZ(\Ra
g SRl h
& Wi 20% 80% g; AR LN
+?ﬁ§i&]1ﬁ 30% L WRR
| | Ll Iﬂﬂ%ﬁ% 40%
0
20%
90% 10% 90%
i PR 24 9K/10 22Th(**Ra)

22Th(*Ra)
10% 20% 30% 40% 50% 60% 70% 80% 90%

10% 20% 30% 40% 50% 60% 70% 80% 90%
B 4 LTREBR. W EER . BUFEE A b BT AR B 2P U2 Th(*Ra)-K/10 =411 [ i (a, b, ¢) F1*°Ra-Th(**Ra)-“K/10 =1 [l fi#
(e, £, ) LA M 3RS R GE Y 25 0] 43 A7 FRAE IX 3 (d, )
Fig. 4 Ternary diagrams of 2*U->*Th(***Ra)-"’K/10 (a, b, ¢) and **Ra-**Th(***Ra)-*’K/10 (e, f, g) in sediments from mangrove, seagrass,
and coral reef ecosystems and their spatial distribution areas (d, h)
+ BB AURAR FE A R G VTR BT 4 1 a, b, ot S B AR YA R0, PP Th(P Ra) K/10 BOTE JE B [ e, £, g 355 PO BRI
WAL ERa, *Th(**Ra), YK/10 TG FE M. BEIRICE 3 4% % i DG T BE 2 1 (Ba/kg)
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“K/10 in Figures a, b, c. The values in the brackets exhibit the average activities of 226Ra, B2Th (zzsRa) and “K/10 in F igures e, f, g. The color bar quantitat-

ively exhibits the sum of activities of three radionuclides’ endmembers (Bq/kg)



123 BREOME AR 8 T A% 3R A DU IR SR R R 15 DA —— LA LB bk —il 5 PRI B0t 25 5 0 1) 63

XS] . 250

22Th(2*Ra) 0
10% 20% 30% 40% 50% 60% 70% 80% 90%

K5 feidatt ZRETT AR IER et #Y
U2 Th(**Ra)-*K/10 = 11 &l figt
Fig. 5 Ternary diagram of 2*U-"*Th(**Ra)-*’K/10 of
granite®®"), basalt®"), global soil®” and crust®”
BUE R IUER 3 R ST I 2 AN (Ba/kg)
The color bar quantitatively exhibits the sum of activities of three radio-

nuclides’ endmembers (Bq/kg)
PERZR G 5 KL oz B 8% | DURRAE Hb o 2o 72
J5 W RN A 25 AR R R AE2 U2 Th(**Ra)-
K10 = A R e AN TR R R ) 28 A i B

Z}KU

ZSZTh(ZZSRa)

10% 20% 30% 40% 50% 60% 70% 80% 90%

c

Fiil

* Kito
O JE T
4+ im0

50%

28U . 250

10% 90%

20% 80%

70% .

30%

80% 20%
90%
22Th(*Ra)

(34.8,47.3,64.9)

K/10

10% 20% 30% 40% 50% 60% 70% 80% 90%

AW FE HE— 2 WS | B . AR A e T O
Wy v RS A 2RI R AR 4, R S U Th(**Ra)-
OK/10 = 1 R A v I R R AT, B 6
7, Y B TR RN AR TR DT AR ) 2SU-2Th(**Ra)-“K/10 —
Fr1 LA 1) 4 R R AIE 5 vl [ 4 498 P % R S50 11 28 [R] 43
A0 A AR 1 — BOHE ;1 V0 4318 X TR v o
% 2R (2 [R5 i ] 3 0 A R 3 o AR — 3, i
T Vi SR A IX ) A R DT AR I P A 2R 1 A () 3
A5 FEAE A7 FE 3 K 5 o 6 . B0 R AR DT
2 BRI A AN R AT A5 48 A1 o ] 3
B3 AN I SR 10 A T TR A A ] A S v P A%
FAPERAF 0 — 3tk o m v OB R T b A
NIREE W ZAE KA, UK RS T2 0 i
B S R R L) AR AR VR UL, YT R
ST 130 4398 X5 v ] 38 018 2 R 5 AR A

A G BT SR H A9 U-Th-K = £ [&] it i 4 4 4 20
B B, ABEFE AL 9 25U-2Th(**Ra)-"K/10 #% %
T B A = LA mT DA TR ESE 45 4 B ) A (2 Tl )
FE BEKOF (B8R ), I 7R 25 (8] 43 A Rk,

ZBXU

l 250

80%

0% £ (413, 44.1, 81.0)

22Th(2Ra) YK/10

10% 20% 30% 40% 50% 60% 70% 80% 90%
d leU . 250

253

s AL

O I -

A FRITHEIE

O I R

O LB l 0

< R 00%
O MIPWEL 7%
<+ WG 00, ) /
O A = o, 41.2,37.6)\ 10%

22Th(**Ra) N WK/10
10% 20% 30% 40% 50% 60% 70% 80% 90%

K6 it (a) P30 B (b) P, 2RI (o) P22 Rg il (d) > BUAR Y K P U-"Th(***Ra)-"K/10 = 1 [&1 it
Fig. 6 Ternary diagram of 2*U-**Th(***Ra)-*’K/10 in sediments from Bohai Sea (a)?***%), Yellow Sea (b)**~*”), East China Sea (c)***],
and South China Sea (d)!'>%*!
284 7% S [ R TR0 10 2 43 A A X3R5 0060 9 1 9 % 38 0 0 RO 905 JE 2 T (B/kg)s 3 6 H 7 AR P ) 00, 52 L SR P E AT
VS R 5 BE 385 PP A S P BUEAR AR R R0 2P Th(PRa), K10 (175 32 34 48

Dashed lines indicate the spatial distribution characteristics of sediments in different sea areas. The color bars represent the sum of the activities of 238U,

Z2Th(***Ra), and *°K/10 (Bg/kg). The yellow cross represents the average activities of radionuclides in China 50il®*”. The cross asterisks exhibit the average

activities from different sea areas. The values in the brackets refer to the average activities of 2**U, 2**Th (***Ra) and “’K/10



64

MHEEd 4545

[l A R SOR B A R ORI A, 3 O 4G R/ TR SRR A R R e 2
(LA, =0, *2Th, “KOTE ZSEOUA T RN G I S 4oR , I 25T v 5 1] 3 8 0 0 B4 D30
%X‘T E(J 3 ﬁl‘éﬂﬁﬁiﬁ(sz-znTh\ B2THAK 238U_40K) j‘ fl” 3 Zlijcaﬁﬂﬁl E,ﬁTE‘éﬁ(%%?E&*—HSU-BZT}](ZZSR&)-

eI B ARG S, M =480 M T 2U-2Th(*Ra)-

OK/10 = ff PR AT DL ZE A R R BT A RIS B K

“K/10 = A IR i Hm5 — S RIDAT 2845 R R BIr A A R

Ao

4

L AR H L 2 VR AR AR A B, UMD B AN T
Yook U, S T P A% SR AR DU BR AL 2 5 v B4

ZEW PR — 5 B 5
A5 T 5 8y SO0 5 £ 1 R

SR 2R 45 VLR h RO R 2 (U, ™Ra, BUBE: BT B 2k X107 R B A R R
PRa, K) A, R T MO R0 — B8 R AR B W 8

S

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

Liu Zhifei, Zhao Yulong, Colin C, et al. Source-to-sink transport processes of fluvial sediments in the South China Sea[J]. Earth-Science
Reviews, 2016, 153: 238—273.

A2, TR, Asrll, 5. KRG SITRAIT R (2011-2020)[J]. 44 A HbERfL2438 412, 2021, 40(2): 319-336.

Shi Xuefa, Qiao Shuqing, Yang Shouye, et al. Progress in sedimentology research of the Asian Continental Margin (2011-2020)[J]. Bul-
letin of Mineralogy, Petrology and Geochemistry, 2021, 40(2): 319-336.

Brspoll, T3 WM, 3270 M IRAG 2 05 157 B R W K Bl i R O AR 1 F2 S PR A8 (0], 472 A SR AL 2= 3d 4, 2015, 34(5):
902-910.

Yang Shouye, Wei Gangjian, Shi Xuefa. Geochemical approaches of tracing source-to-sink sediment processes and environmental
changes at the East Asian Continental Margin[J]. Bulletin of Mineralogy, Petrology and Geochemistry, 2015, 34(5): 902—910.

TR, ML, T ETUREIE TR AR R BUR 5B (1], 508 bR AL #3842, 2021, 40(6): 1217-1229.

Wang Chengshan, Lin Changsong. Development status and trend of sedimentology in China in recent ten years[J]. Bulletin of Miner-
alogy, Petrology and Geochemistry, 2021, 40(6): 1217—1229.

Boggs S Jr. Principles of Sedimentology and Stratigraphy[M]. 5th ed. Boston: Pearson, 2011.

K ARFIEI ST sy, mEFRER. TR (M]. dbat: BA R, 2023.

National Natural Science Foundation of China, Chinese Academy of Sciences. Sedimentology[M]. Beijing: Science Press, 2023.

JEIBR, BRACEN, XU, 45, Hh O A R s ORIk AL =B FE DR 5 e 2R [J]. TUAR2A4IE, 2017, 35(6): 1293-1316.

Zhou Xigiang, Chen Daizhao, Liu Mu, et al. The future of sedimentology in China: a review and perspective of sedimentary geochem-
istry[J]. Acta Sedimentologica Sinica, 2017, 35(6): 1293—1316.

FISEA, 5108, DURUBERfE27 [M]. dbst: HuSE i ikt 2016.

Tian Jingchun, Zhang Xiang. Sedimentary Geochemical[M]. Beijing: Geology Press, 2016.

White W M. Isotope Geochemistry[M]. Chichester: Wiley, 2015.

MW, AT, LN, 55 M PETURBUD B2 A B R A PR B R ERROR : IR U | OB PR (D). W 5 S 4 DO 4 b
2020, 40(1): 60—70.

Lin Wuhui, Yu Kefu, Wang Yinghui, et al. Using uranium-series radionuclides as tools for tracing marine sedimentary processes: Source
identification, sedimentation rate, and sediment resuspension[J]. Marine Geology & Quaternary Geology, 2020, 40(1): 60—70.

Lin Wuhui, Yu Kefu, Wang Yinghui, et al. Assessing the feasibility of the ***Th/***Ra dating method for young corals (< 10 a) by gamma
spectrometry[J]. Quaternary Geochronology, 2021, 61: 101125.

Lin Wuhui, Feng Yu, Yu Kefu, et al. Long-lived radionuclides in marine sediments from the Beibu Gulf, South China Sea: Spatial distri-
bution, controlling factors, and proxy for transport pathway[J]. Marine Geology, 2020, 424: 106157.

Lin Wuhui, Feng Yu, Yu Kefu, et al. Comparative study of radioactivity levels and radionuclide fingerprints in typical marine ecosys-
tems of coral reefs, mangroves, and hydrothermal vents[J]. Marine Pollution Bulletin, 2020, 152: 110913.

MR, AR EMR, X555, 45, R B s TP S A R AR 4L (0], h EBREERRE, 2019, 39(10): 4279-4289.

Lin Wuhui, Yu Kefu, Deng Fangfang, et al. Fingerprints of radionuclides in modern coral skeletons in the South China Sea[J]. China En-
vironmental Science, 2019, 39(10): 4279-4289

Castrillejo M, Casacuberta N, Breier C F, et al. Reassessment of *’Sr, '*’Cs, and **Cs in the coast off Japan derived from the Fukushima
Dai-ichi nuclear accident[J]. Environmental Science & Technology, 2016, 50(1): 173—180.

Song Shasha, Santos I R, Yu Huaming, et al. A global assessment of the mixed layer in coastal sediments and implications for carbon


https://doi.org/10.1016/j.earscirev.2015.08.005
https://doi.org/10.1016/j.earscirev.2015.08.005
https://doi.org/10.1016/j.earscirev.2015.08.005
https://doi.org/10.1016/j.earscirev.2015.08.005
https://doi.org/10.3969/j.issn.1007-2802.2015.05.003
https://doi.org/10.3969/j.issn.1007-2802.2015.05.003
https://doi.org/10.1016/j.quageo.2020.101125
https://doi.org/10.1016/j.margeo.2020.106157
https://doi.org/10.1016/j.marpolbul.2020.110913

12 4

ARENE A5« B TR A% 3 A TR IARUN R IR R 15 (I A —— L £ bkt 355 PR S0 380l 2 4 Oy 191 65

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

271

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(371

[38]

storage[J]. Nature Communications, 2022, 13(1): 4903.

MERHE, ARHRAE, AR TEAR, 45, LTRSS U T BRI AT ——k A OCR L RV RIGLER | BT R LS [1]. DU
12, 2021, 39(3): 621-630.

Lin Wuhui, Yu Jinping, Yu Kefu, et al. Source identification in a *'°Pb-dated sediment core near Southwest Weizhou Island, Beibu Gulf:
evidence from elements, stable isotopes, and radionuclides[J]. Acta Sedimentologica Sinica, 2021, 39(3): 621-630.

Gulin S B, Gulina L V, Sidorov I G, et al. “’K in the Black Sea: a proxy to estimate biogenic sedimentation[J]. Journal of Environmental
Radioactivity, 2014, 134: 21-26.

Arriola-Veldsquez A C, Tejera A, Guerra J G, et al. **°Ra, **Ra and *’K as tracers of erosion and accumulation processes: A 3-year study
on a beach with different sediment dynamics[J]. CATENA, 2021, 207: 105705.

Wang Jinlong, Zhang Weiguo, Baskaran M, et al. Fingerprinting sediment transport in river-dominated margins using combined mineral
magnetic and radionuclide methods[J]. Journal of Geophysical Research: Oceans, 2018, 123(8): 5360—5374.

ARENE, 1, Rk, 5. JLEE TR PO R A R SRR R (1], 23R, 2020, 42(2): 143-154.

Lin Wuhui, Feng Yu, Yu Kefu, et al. Characteristics of radionuclides in sediments collected from the Beibu Gulf and influence factors[J].
Haiyang Xuebao, 2020, 42(2): 143—154.

Dai Zhijun, Du Jinzhou, Chu Ao, et al. Sediment characteristics in the North Branch of the Yangtze Estuary based on radioisotope
tracers[J]. Environmental Earth Sciences, 2011, 62(8): 1629—1634.

Du Jinqiu, Wang Zhen, Du Jinzhou, et al. Radionuclides in sediment as tracers for evolution of modern sedimentary processes in the Bo-
hai Sea[J]. Regional Studies in Marine Science, 2021, 48: 102061.

Yang Weifeng, Chen Min, Zhang Xinxing, et al. Thorium isotopes (***Th, >*’Th, **Th) and applications in reconstructing the Yangtze and
Yellow River floods[J]. International Journal of Sediment Research, 2013, 28(4): 588—595.

Bezuidenhout J. The investigation of natural radionuclides as tracers for monitoring sediment processes[J]. Journal of Applied Geophys-
ics, 2020, 181: 104135.

MENE, LU, Tz, 5. ) U B s % v e S ZD ARG T A 3R R TR AP ' SR I (], M SRR, 2020, 39(5):
676—683.

Lin Wuhui, Mo Minting, Ning Qiuyun, et al. Do the enrichment of radionuclides occur in the mangrove systems nearby the Fangcheng-
gang Nuclear Power Plant in Guangxi?[J]. Marine Environmental Science, 2020, 39(5): 676—683.

Lin Wuhui, Yu Kefu, Wang Yinghui, et al. Radioactive level of coral reefs in the South China Sea[J]. Marine Pollution Bulletin, 2019,
142: 43-53.

MRHE, A2 50k, £, 55, IIHIRE X ORI A B AT AT AR 5 T [T, Rb2#5@ 41, 2018, 63(21): 2173-2183.

Lin Wuhui, Yu Kefu, Wang Yinghui, et al. Extremely low radioactivity in marine sediment of coral reefs and its mechanism[J]. Chinese
Science Bulletin, 2018, 63(21): 2173-2183.

Wang Jinlong, Du Jinzhou, Bi Qiangian, et al. Natural radioactivity assessment of surface sediments in the Yangtze Estuary[J]. Marine
Pollution Bulletin, 2017, 114(1): 602—608.

Wang Zuoyuan. Natural radiation environment in China[J]. International Congress Series, 2002, 1225: 39-46.

Gabolde G, Cholet H, Nguyen J P, et al. Well Logging Handbook[M]. Paris: Editions Technip, 2008.

UNSCEAR. Sources and effects of ionizing radiation[C]. UNSCEAR 2000 Report, UNSCEAR: New York, 2000.

Adams J A S, Weaver C E. Thorium-to-uranium ratios as indicators of sedimentary processes: Example of concept of geochemical
facies[J]. AAPG Bulletin, 1958, 42(2): 387—430.

FABk, T2, MREVHE, &5 BhHF TR TP A% 2 45 R L U R BR B AR AL B 7 [T]. HbERFFE, 2021, 46(12): 4503—4516.

Du Jingiu, Wang Zhen, Lin Wuhui, et al. Distribution of radionuclides in sediments of Bohai Sea and their response to changes in sedi-
mentary environment[J]. Earth Science, 2021, 46(12): 4503—4516.

ZREB SR, XU RR . BT A X R 2 VTR U, Ra, Th, “K #1'7Cs R9ISE [J]. FERLE, 1990(5): 39-42.

Li Peiquan, Liu Zhihe. Determination of radioisotopes in surface sediment from lower reach and estuary of Huanghe River[J]. Marine
Sciences, 1990(5): 39—42.

ZEA5AR, WA, ZE AR, A5 TE AU TSI O P R A S UUBT SR [J]. MEPEFREERL, 2021, 40(5): 745-751.

Zuo Shuhua, Han Zhiyuan, Li Weihua, et al. Radionuclide distribution in sediments and sedimentary rates in the Tianwan Sea area of Li-
anyungang[J]. Marine Environmental Science, 2021, 40(5): 745-751.

KNI, BEAAM, By 8, A BB IR TR AR B i oA S TR (1], 3R, 2008, 29(6): 769-777.

Liu Guangshan, Li Dongmei, Yi Yong, et al. Radionuclide distribution in sediments and sedimentary rates in the Jiaozhou Bay[J]. Acta
Geoscientica Sinica, 2008, 29(6): 769-777.

WSS, XU I, 2R 1 Rl R 2 DR AR R A TAGREST (1], B IEELE, 2005, 24(3): 274-282.

Chen Jinfang, Liu Guangshan, Huang Yipu. Disequilibrium of natural decay series in sediments of intertidal mudflats of Xiamen[J].
Journal of Oceangraphy in Taiwan Strait, 2005, 24(3): 274-282.


https://doi.org/10.1038/s41467-022-32650-0
https://doi.org/10.1016/j.jenvrad.2014.02.011
https://doi.org/10.1016/j.jenvrad.2014.02.011
https://doi.org/10.1016/j.catena.2021.105705
https://doi.org/10.1029/2018JC014174
https://doi.org/10.1007/s12665-010-0647-7
https://doi.org/10.1016/j.rsma.2021.102061
https://doi.org/10.1016/S1001-6279(14)60015-9
https://doi.org/10.1016/j.jappgeo.2020.104135
https://doi.org/10.1016/j.jappgeo.2020.104135
https://doi.org/10.1016/j.jappgeo.2020.104135
https://doi.org/10.1016/j.marpolbul.2019.03.030
https://doi.org/10.1360/N972017-01101
https://doi.org/10.1360/N972017-01101
https://doi.org/10.1360/N972017-01101
https://doi.org/10.1016/j.marpolbul.2016.09.040
https://doi.org/10.1016/j.marpolbul.2016.09.040
https://doi.org/10.1016/S0531-5131(01)00548-9

66 WPE2ER 4546

(391 XU, SRAphE, 22400, 55, Bl A i R IR Z VTR U AR 3R LIS BEAOT- R E0AR [0]. M PR, 2022, 41(1): 8084,
Zhao Feng, Wu Meigui, Li Dongmei, et al. A preliminary study of radioactivity level of surface sediments in the coastal area of Lufeng
nuclear power plant[J]. Marine Environmental Science, 2022, 41(1): 80—84.

[40] JXide, SeAghE, JRINS, 45, B —— ) Vs KO AR TR B UURRA T y U 2R B KT (1] PO 2R, 2015, 34(4):
77-82.

Zhao Feng, Wu Meigui, Zhou Peng, et al. Radionuclides in surface sediments from the Huangmaohai Estuary-Guanghai Bay and its adja-
cent sea area of the South China Sea[J]. Journal of Tropical Oceanography, 2015, 34(4): 77-82.

[(41] SeMgkE, JRIMG, EX04, 5. FHYTAZ G MR IZUTRRY by AR R & BKOF (0], IR, 2018, 37(1): 43-47.

Wu Meigui, Zhou Peng, Zhao Feng, et al. The concentration of y radionuclides in surface marine sediments from Yangjiang nuclear
power plant and its adjacent sea area, South China Sea[J]. Marine Environmental Science, 2018, 37(1): 43—47.

[42] Liu Xinming, Lin Wuhui. Natural radioactivity in the beach sand and soil along the coastline of Guangxi Province, China[J]. Marine Pol-
lution Bulletin, 2018, 135: 446—450.

(431 XU, #ZE, BRE 45, R ARILTRRZ VIR R RIS R 5 Y Cs[T]. HFPEAHL, 2001, 23(6): 76-84.

Liu Guangshan, Huang Yipu, Chen Min, et al. Specific activity and distribution of natural radionuclides and *’Cs in surface sediments of
the northeastern South China Sea[J]. Haiyang Xuebao, 2001, 23(6): 76—84.
[44] 30771k, B2, BRiE, 5. mVDIE X RIZUTRMACHER R RHE [J]. R, 2001, 25(8): 1-5.

Liu Guangshan, Huang Yipu, Chen Min, et al. Distribution features of radlonuchdes in surface sediments of Nansha Sea areas[J]. Marine
Sciences, 2001, 25(8): 1-5.

Exploring and optimizing characterization of radionuclide fingerprint for
tracking sediment source: Comparison of mangrove, seagrass,
and coral reef ecosystems

Lin Wuhui®®, Du Yunfengl, YuKefu!, Du JinqiuZ, Mo Zhenni®, Li Yinghua3, He Xianwen®*, Mo Minting1

(1. School of Marine Sciences, Guangxi University/Guangxi Laboratory on the Study of Coral Reefs in the South China Sea, Nanning
530004, China; 2. National Marine Environmental Monitoring Center, Dalian 116023, China; 3. Guangxi Academy of Oceanography, Nan-
ning 530022, China; 4. Radiation-Environment Management and Monitoring Station of Guangxi Zhuang Autonomous Region, Nanning
530022, China; 5. Polar and Marine Research Institute, Jimei University, Xiamen 361021, China)

Abstract: Sediment source is a key issue in sedimentology. Although sediment geochemistry is an important tool in
sedimentology, the explorations and applications of radionuclides in sediment geochemistry are still limited. In this
study, naturally occurring radionuclides (***U, ***Ra, ***Ra, and *’K) in sediments were simultaneously measured us-
ing a high-purity germanium y-spectrometer in three typical ecosystems of mangrove, seagrass, and coral reefs. The
distribution characteristics of radionuclides in sediments from the these ecosystems were discussed in one-dimen-
sional view of activity level, two-dimensional view of radionuclide pairs and activity ratio, and three-dimensional
view of ternary diagram of radionuclides to identify distinct sources of sediments. Ternary diagram of **U-
2Th(***Ra)-*K/10 in sediments was applied in the China different seas for tracking distinct sediment sources. This
study emphasized that the three-dimensional view of ternary diagram of **U-**>Th(***Ra)-*"K/10 comprehensively
exhibited the information of activity level, composition, and spatial distribution area of radionuclides. In conclu-
sion, ternary diagram of >**U-*’Th(***Ra)-**K/10 may be an optimized method for source identification in sediments

and provide a supplement to the existing tools of geochemical proxies.

Key words: radionuclide; geochemical proxy; sediment source; mangrove; coral reefs; seagrass
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