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Abstract

Abstract

In the past two centuries, both global warming and anthropogenic activities led to
great changes in the coastal environment. In order to examine the temporal evolution
of sedimentation dynamics in the southeastern coasts of China, twelve sediment cores
were collected from the western Taiwan Strait (seven sediment cores) and the
southeastern shelf of Hainan Island (five sediment cores). Radioactive °Pb and **’Cs,
biogenic silica (BSi) are determined for constraining the chronologies and the
variability in the sediment mass accumulation rate (MAR). Three “*°Pb-chronology
models, including CA, CF and CFCS, are used to test their validity in the studied
coastal seas. Based on the sediment chronologies, the decadal variability in the MAR
is examined as well as the reasons behind the variability. Further, the burial flux of
BSi in the two coastal seas are quantified in the last one hundred and fifty years. This
preliminary study indicates a few insights into the environmental changes in the
Taiwan Strait and the northern coasts of South China Sea. The results obtained from
the study are as follows.

(1) Given a few sediment cores, all of the #*°Pb-chronology models are invalid for
measuring their sedimentation rates. In total, the chronology and sedimentation rate at
4 stations (7 sediment cores) are determined using the CF model in the Taiwan Strait.
The CF model is also applicable to the 5 sediment cores collected from the shelf of
Hainan Island. However, the CFCS model is only valide for the shallow sediments
cores at a few stations. The CA model is not applicable to either the Taiwan Strait or
the shelf of Hainan Island. The CF model is the best among the three models.

(2) Decadal variability in the sedimentation rate and the burial flux of BSi in the
Taiwan Strait. The sediment mass accumulation rates obtained from the four sediment
cores in the Taiwan Strait vary from 0.04 to 0.66 g cm™ yr, averaging 0.3 g cm™ yr,
Y23 shows the largest MAR, followed by Y31 and Y11. The lowest MAR occurred at
Y41. Overall, the MAR shows an increasing pattern in the last hundred years: from
1900s t01940s, the MAR s relatively low and increased slowly; from 1940s to the
late 1970s, the MAR increased at a higher speed; from 1970s to 1990s, the MAR
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showed little variation; from 1990s to 2010s, the MAR increased at the highest speed.
The overall increasing of MAR is ascribed to the enhanced erosion of coasts and
Taiwai Island. The BSi contents vary from 0.65% to 2.20% with an average of 1.41%.
The maxium BSi contents occurred at Y11 and Y13, followed by Y41 and Y23. The
burial fluxes of BSi ranges from 15.0 to 275.1 umol cm™ yr?, averaging 114.3 umol
cm™? yr! at four stations. The burial flux is predominantly regulated by the MAR
rather than the contents of BSi.

(3) Decadal variability in the sedimentation rate and the burial flux of BSi in the
shelf of Hainan Island. For the five sediment cores of S0401, S0403, S0409, S0410
and S0411, the MAR vary from 0.1-0.4 g cm™ yr?, from 0.07-0.5 g cm™ yr, from
0.04-0.2 g cm? yr?, from 0.04-0.1 g cm? yr' and from 0.02-0.08 g cm? yr*
respectively, following an order of S0403>S0401>S0409>S0410>S0411.The MAR
shows an overall increasing pattern in the last century: from 1900s to 1940s, the MAR
maintained almost constant, and showed an evident increase from 1940s to 2000s;
from 2000s to 2010s, the MAR showed a rapid increase. This temporal pattern
appears to have a close relation with the variability in coastal line. The BSi contents at
the five stations vary from 0.63% to 1.72%, with an average of 1.21%, following an
order of S0403=S0411>S0401>S0409~S0410. The burial fluxes of BSi vary from 9.5
to 255.3 pumol cm? yr', averaging 52.1 pmol cm? yr', and with the order of
S0403>S0401>S0409>S0410~S0411. The maximum and minimum values occurred
at S0403 and S0411, respectively. The burial fluxes also show increasing patterns in

the last century at all stations.

Key Words: ?°Pb chronology; Sedimentation rate; Mass accumulation rate;

Biological silicon; Burial flux.
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T 2 W AT 700080, TR AR AR AR T 2 o g v B 05
ARAY B AT o TR 22 ph B ORI A (R B AL 2R 1 BTS2 5 77 LA B OK B g 2% At
SRR ALE e (kS 2004), T FH AL E] P T RR TSR AR 14 5 R BT I [R]
PO VLAR I HE AR 4 )5 oK 7 (Goldberg,  1963). VIARE R xS BL 1 TR AR 1
RHE o 8 K TR 32 B8 T A I 0T BT R 8 R 7 52, 38 I SR A g AR
R RE IR0 AR ) 7 2% DL B KA 5 TR P o 22 e i P2 (B K 7
2010). DA, FEHIIEARERT TR IR BRI AR b T A NS IX 3800 3 58 A
N S ST A O 5 R 3R (Delaune 2%, 1978; Nittreouer %%, 1979; Jeffrey 2%,
1983; Kansanen %, 1985; Jha %%, 2003), Xf T4 XIBAAEALIL, T B
SR i 5 VA RO R R DG 2R ST IR 24 A0 RS DL R 2 K o R
TR W8 K iz & 8 (Andersen 2%, 2000; Suckow £%, 2001; Su %%, 2002; Liu
55, 2006)%5 A A T R E L, BOERAZ 2 A AN RS TAEE ) 2 E
Mo



F1E L

1.2 IR AR EN RO E

5 S BT TR AR A J7 VA 22, A8 1C 4R 3K (Ralph 2, 1960;
Prevosti 25, 2016). [ i S ELidi(ZE G, 1981). i3 *°Pb Jl4E ik (Carroll
2, 1995)F1 B¥'Cs M4 (Arnaud 25, 2006)%%. VETE-F-45(2007)48H: FHAR4:
TTER BN TERE ZR, BEER2MER LER . HHEH, TEZEN
ANTRI 77 38 FH 00 5 AN RN 8] 2 18] RSB FUTARAEAR, e i T AN A TR
VTR SR AR L DR ) B b e 13N 8] ) 20 B D732 00T 1 30 el BRI AR T
RN AE LA R IR R 7T, — R FA ] s i B x bl dadb AT i B, SR 2°Pb
1 TCs SEHAT KSR 5
1.2.1 [AsEBEXLEE

J3 SR B i AR AN [F A ] (I AR T SRR IR 8, R R A
[F] 7 56 T U P JE 1t P A7 50 A AN T SR A5 VA I oo R 50 o {3 73 sk v Pt
VA B SRR AN [ I S BN SR A B HEAT R B, XA T AR AR RS
FEEHE s IR e R D LA BB = A A R BEAT B 0, SRAS 2 X AE I B [H]
PR AR AL s e i AR AR XA i A AR A B LR A X BT S N TR P A~ 2 AR i 22
(FET~F2E, 2007). AIAE(1999) HIX MOT VAL 5 T 1863-1992 4F JHIA] I VS 1)
SRR

[ S R v SR R T . FERTAL(ZE MGG, 1981), [HSEFRERAE DR ME IR
K, TEHEMABIR 2 o 18 o B AL FE AN [ [ 50 i S SR i Pl o R P g 4%
S5 AL i 2 7 O 42245, 1992), 1 H B A5 AN [R] i 0 A 25 FR RS 7
e 5t o S In] AT fE A0 W] DU I #3504 U7 TORME R, R T 5 A e )
A LUBE AR P, 3t 8 5 5 St PRt ok 00 488 L (1 A 3ok R 5 Sz B P T A
BN, FERSH T e 2.
1.2.2 C M4Ex

H T SE58 A A L AR 5 54T, O P EAZ R R HE SRR U TR O TR I3
SRR PRI v R A 1) 7 S0 AR 52 B PR R AR Wi ol L A
2001; Sanchez-Cabeza %5, 2012). JUi 1A% 2l e YRR T 28 1 2o A J5t 3 2 0
TBURH A% 35 A AR AE 2 3 AR IS I 18] FRUBE A S O Rl 3, B T 0 5 DU AR ARAR
S5 R (FkALEE, 2008).



1.2.2.1 MC MEEEFRE

MC(t,=5700 yr) 2 H AR F B [R 7 2 (1 — R (L Ahid A5 Y2C #1 ), 54
FARTE AL R P —Fh. MC TR &b TS m s A, AR5 AR
1C0O,, LA MCO, T AAE KA IR B AN E YR B2 p AT 55 A 4 A5 A (o [ 365 DY 8
T A4 MC AEARAL, 1983). t T KBRS B A Bt e, MC iz Tl
FErh o UURMIE NI — &R 53, £E F8 B B2 vp 5 8 B0, 25 24 I 7 AR 1Y
MC(H LIRS, 1991). MC RIS HE AR, DR FE XIBUAR C ) I L AT
e S

W R I A 2 A T ARAEE K R M C O, g HLA A2 R R £
MHBUT S B A TRIR B 2 DU B R AE N DU Z (1 25 R4S, 1991). MC ik
U0 0 ) T R DU R K BB AR . R A AR SRR (S
5, 2012). BES T ERASH) MC ARBEF KA TS HT 0 MC Ah TS, e B ]
MR IR, BATRATARSE MC M s TR ER (R 2%,
1990). A *C VERTWIERE S & 4 21U /T AERT YR IO A S, DRI T L AE AFF 7 e 265 DU
LRI o W E RS B T2 A .
1.2.2.2 YC MEEM GRS

Y T AR A A 1 R B Ttk B P A — P i, AR R A ) — Rl
HA2, HTHAERRESH, 248 “C 1 Co, HiE KA , KA+
CO, s BN, C AU LI BERRAR, TG AE13 H MC il A5 2 i 44X
{3 (Suess, 1955). KB ARG 3 KA b 1C B LIl FE =4 T 52, (A1,
T B 14C AT BE 23 M B RE L ¥ R AR 4E1X (Stenhouse,  1979). 534, IEIARTTAN
WAL T YC MAETRI TR, MR R, R | YC vk ar LA e i AR
DR HITARAEAR, HSEPR AR RH .
1.2.2.3YC MEZLRFHTE

VC T3 4 B BE: (1)1945-1953 4F, [EARRRINGE J7 ik, filvh
T AR AW B R R OBk 545, 2010).. 1949 4F: Labby /A i 85—t *C 4E 4 $edis,
B MC M VAT, EEh T RAE SRR 5, I e Ay
Pz AE . (2)1953-1965 4F, AR IE T H0E BV E AR R T ROA T 15 DR R
(LB, 1990). 1955 4F, FR[E 4% 15 2 5 1 #U @ WA | A & e s



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



