M4 % B & 2023F ¥68% 5 20H: 2690 ~ 2708 ¢ CPEREE ) Zek it
SCIENCE CHINA PRESS
CrossMark

& click for updates

P AL TR TEE AL A AR TR R Ly dhE O T >3 B HE i Lk 2 HL

s, 2R AN, 180 e, s

L A RE EARTREERE, ) AR R M XK 2 245 TR R FE L, )7 510275;

2. WP RE R 5 TR B, | AR st Bk 0V F S b B 3 T S S B =8, TR 519082
* LR, E-mail: eescxh@mail.sysu.edu.cn; zhangpeizhen@mail.sysu.edu.cn

2022-11-06 Yk, 2023-03-14 &, 2023-03-15 %3, 2023-03-19 M4 A

[E 2 T S5 0E & 11811 (2021 YFC3001000) . FRIT A 51 #EGET I BRI H (2016ZTO6N331). FEI5 H AR EFE 4 (U1911204)Firb 1L R 2E RS AR i
T H (76140-11230011) %Y

% SR wHE I E AR R EE R AR TR S B e X, X X R A TN I AR
BRAEAEEEN. AAHELBEERKEARLEF T ERMSES EEERENSEHIAY, TR
HIFA AT LT G % e BN & BB R ER D, AUk ITEFfEMN =175 40 EB01FD024k
R EE ST RNE, BELTRYRE 2N I F 4. TUARIEL A fn ik 28 7% (accelerator mass spec-
trometry, AMS) “CHERIM £ %, 2 5 £BO1FID02 % & 1 195~228F172~105 cm iz J& X5 B i EHHE”. BA
ERWMELEAEANE R RER, NHT1048~1108F b K4EH. ZEFHRERLETEMEEE W, ERAE
MRFEERPREN. R LFATRIHLE. EANZBEEEE. “FrEtF, HARMBEERAFHTAL
FEFETEM, AERERAMRAFETEZSERTELEENRTANE. 456 w10 N3 R 4 E 3 #H5F5k
BOERIE RS U, BITAAEELB LT AEGRE - AT SHEL2E, BHOMEIELET
EIHIBEFEE RES RSN K ERTHRRER T RFRNERERES, LBANANLEEZE
Tz a0 T R A v M, >80 A TR R

RHlA F LR, AMS UCE A, IR F AT, L RE R, BIOEHEL, wELBEE

B R BRI, — B& A RV i
BRI =35 f N R AT, R, X s RS
Jo R, WS Sy, SRR R A P R
EERFAR E B, RS i &AL
A2 T LS TR0, b PR X VA XA ™
TR IR S BBl i B e 2 22—, 40200445
DINNESY SN = a7 A AL b A
2027 NFET=. 20114F, HAESHLAZ S | A iR Ui 4
BT R, 51k T B R EREE g

B AL RIOI RSP R0 B R T AR A9 AT Y,
M 1 2%, RPERTERR . BRSNS

WS R AT D Gt L. e X R REPE
ety RS RGER 4, — By JEe R oy A& A4 = R AT g
5| S RS R A O T 30 % i T (U R VL), 1
Ea e E S E I A AN OB, Ak
LW E| 2 —, — B RAMN R E, IO
P02 MR L S, [
B VAR L T 50 s HH 275 28 13 e RS Wl )¢ 3 =4 S
HR AT S SR L, T R 2 0 X 0 i
ER TR, B SRR ki, METRI L E
TG L Ko TE T IR 20242 3ot g g
FEMZ DIEEAI A 3, MUTR2E . HeRfb22 AR

SIS Fny, FRHE, 2, 5. R bR R AR (8 i i i R B R e Al R L. R4, 2023, 68: 2690-2708
Wang Y M, Wang Y K, Li L L, et al. Paleo-tsunami sedimentary records and potential triggering mechanism during the Earlier Song Dynasty at the northern
South China Sea (in Chinese). Chin Sci Bull, 2023, 68: 2690-2708, doi: 10.1360/TB-2022-1137

© 2023 (PIEREE) btk

www.scichina.com  csb.scichina.com


https://doi.org/[object XPathResult]
http://www.scichina.com
http://csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2022-1137&amp;domain=pdf&amp;date_stamp=2023-05-22

20°N

16°N

12°N

28°N

116°E 120°E 124°E

'’ 24°N

20°N

116°E 120°E 124°E

Bl 1 R R AR X BT . £ 0y s SO AR AT [0 9 0 sl LA, 20 € [ P17 AR SCBO 1 ATDO2 At R AL L. Eh SR hfiuebaly s ifelbi e

il BRE AR A W W R S TR S | SCRR[14~17]

Figure 1 Geographical map for the northern South China Sea and its vicinity. The red squares show the tsunamis or suspected tsunamis in the Earlier
Song Dynasty. Red circles show the sampling locations of BO1 and D02 drilling cores. Manila Subduction Zone, the Littoral Fault Zone, East Vietnam

Fault and Baiyun Submarine Landslide are from Refs. [14-17]
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Figure 2 Concept diagram of tsunami events. (a) Tsunami inundation; (b) backwash process; (c) geochemical indicators of the tsunami sedimentary

layer. Modified from Refs. [33,34]
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Table 1 Lithology, particle size parameters and geochemical contents for the sediments in the BO1 and D02 cores on the offshore of the Shantou and

Huizhou Counties
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Table 2 AMS radiometric '‘C dating results of shells or foraminifera at the different depths of the sediments in the BO1 and D02 drillings from the
northern Coastal South China Sea
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Figure 5 Variation trends in depth of shell AMS “c age and main geochemical indicators for the sediments in the BO1 (a) and D02 (b) drillings of the

northern Coastal South China Sea
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Table 3 Event sedimentary records of the tsunamis or suspected tsunamis in the northern South China Sea and coastal areas during the Earlier Song

Dynasty
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Table 4 Historical documentation of the tsunamis or suspected tsunamis in the coastal areas of northern South China Sea at the Earlier Song Dynasty
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Identifying whether the northern South China Sea has historically experienced large-scale tsunami hazards and where these
records have been preserved is of particular significance for the assessment and prevention of tsunami in the coastal zone.
However, previous work has mostly focused on the study of event sediments from the onshore and isolated islands, less
attention has been paid to the sediments in the northern shelf of South China Sea. This paper presents the particle size,
clemental contents and ratios, and AMS '*C calibrated ages for the marine sediments from two onsite drillings at the
offshore area of Haimen (Shantou, BO1) and Sanmen (Huizhou, D02), respectively. In the BO1 and D02 drillings, the
“event sedimentary layers” are identified at the depth of ~195-228 and 72-105 cm, respectively. The two layers, with
abundant “old and new” organisms, were instantaneously deposited at the AD 1048—1108 during the Earlier Song Dynasty.
They show the normal-grained sedimentary sequence characterized by the coarser particle size, more abundant shell
fragments and more variable skewness and kurtosis values than those of the overlain and underlain layers. The geochemical
signatures of the sediments in the event layers are distinct from those of the overlain and underlain lagers, in which Sr, Ba
and Ca contents and Sr/Ba and St/Rb ratios sharply change. The geochemical abruptness is shown along either the interface
or the vicinity of the “event sedimentary layers”. In combination with available data, the event sedimentary layers of the
B0O1 and D02 drillings in northern Coastal South China Sea are believed to be resulted from the super-tsunami event
occurred at the Earlier Song Dynasty (1048—1010). Such an event was temporally in accordance with those in the western
Philippines, Penghu, Xisha and Nansha Islands, Nan’ao and Lantau (Hong Kong) islands, and the Pearl and Moyang River
estuaries. Such a super-tsunami event extensively developed in the South China Sea might be mainly triggered by the
M, >8.0 earthquake along the Manila Subduction Zone or the synchronous earthquakes along with the Littoral Fault Zone
of the northern South China Sea at the Earlier Song Dynasty.

event sediments, AMS “c dating, geochemical indicators, Earlier Song Dynasty, supra-tsunami hazard, northern
shelf of South China Sea
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