40 9 Vol. 40 No.9
2018 9 Haiyang Xuebao September 2018

. 20 ka J.
2018 40(9) :148 —158 doi: 10.3969/]. issn. 0253-4193.2018. 09. 013
Liu Fang Yang Chupeng Chang Xiaohong et al. Sedimentary geochemistry properties of rare earth elements from the continental lower
slope of the northeastern South China Sea over the last 20 ka and its implication for provenance J . Haiyang Xuebao 2018 40(9) : 148
—158 doi: 10.3969/j. issn. 0253-4193.2018.09. 013

20 ka

13 2% 2 1
(1. 510640; 2.
510760; 3. 100049)
STD235 ( REE)
STD235 REE
o :20 ka STD235
o STD235 REE
o REE 20 ka
20 ka 20 ka
16 ~13 ka BP STD235
1 P736.21 TA 10253-4193(2018) 09-0148- 1
2
1
REE REE
} REE
1
( REE) T
:12017-08-28,; 120180141,
(41303056) -
(1990—) o E-mail: liuf20@ mail2. sysu. edu. cn

o E-mail: GMGS_yang@ foxmail. com



9 : 20 ka 149

810 STD235  AMS™C

REE . REE

2

STD235 “ ”

e 2011

20°21.15'N 118°22.56°E( 1) 2 630 m

2= 855 cm.

108° 110° 112° 114° 116° 118° 120° 122° 124° E

BT

R
& RER

g B

L EERRR
v EEERR
o OBER

1 STD235 ( 14-15)
Fig. 1 Geographical location of the Core STD235 site ( the current model after the reference 14 —15 )

10 c¢m STD235 <2% . ( REE) : 0.05 g
86 o Teflon 1 Milli-Q 1.5 mL
200  105%C HNO,; 1 mL HF
o ; 3g 190 ~200°C 48 h.
o X Axios 140 ~150°C 1 mL HNO,

XRF( SYC186) 0.01% ~0.1% RSD ( HF). 4mL1: 1HNO, 1



150 40
mL Rh 150°C 12 ho Globigerinoides ruber ( G. ruber)
1~2 H,0, 2% HNO, AMS™C o
2 000 o X Se-
ries2 ICP-MS( SYC153) 0.01 ~0.1 pg/mL o
RSD <2% GSMCH CALIB 6.0
GSMC=2 o Marine09 “C
STD235 6 10-17 1,
1 STD235 AMS"C
Tab.1 AMS"C ages dated on Core STD235
/em AMSHC /a BP /cal. a BP /a lo
STD235 55 G. ruber 3760 +£25 3 685 50
STD235 315 G. ruber 11 910 +£30 13 352 47
STD235 395 G. ruber 12 935 £40 14 774 215
STD235 575 G. ruber 13 750 60 16 508 222
STD235 705 G. ruber 14 300 +60 16 955 99
STD235 825 G. ruber 16 310 £70 19 148 114
3 o
0
( G. ruber) AMS"“C 100 *» AR
STD235 2001
300
1.7 ka BP g
& 400
197 ka BP( 2) i% 500
47.5 cm/kas 6001
27.0 em/ka 80.7 cm/ka 7001
8004
° 900 - N—
STD235 . ( ) 2 4 6 8 10 12 14 16 18 20
4/ ka BP
64.53% ~78.65% 72.49% 2 STD235
12.90% ~33. 64% 25.50% Fig.2 The age frame of the Core STD235
5
A (0 ~545 cm) STD235 REE
A 74.61% ~78.65% ( LREE: La. Ce. Pr. Nd. Sm Ell)
76. 28 % . G (685 ~ 120.46 pg/g ( HREE: Gd.Tb.
755 cm) 73. Dy. Ho+ Ers Tm. Yb Lu) 13. 73 pg/g-
449 735 ~745 em LREE/HREE 8.02 ~9.42
22.56% 'D (755 ~835 cm) 8.78 2 REE  LREE
785 ~765 em LREE/HREE
;E (835 ~855 cm)



9 : 20 ka 151
2 STD235 REE
Tab.2 Variation range of REE and major element contents and their mean values of Core STD235 sediments
lpg g™ lug g™ 1% 1%
La 26.01 ~30.55 28.04 Sio, 47.03 ~55.79 51.56
Ce 52.30 ~60.91 55.69 Al, O, 13.17 ~15.94 14.27
Pr 6.06 ~6.95 6.51 CaO 5.04 ~8.80 6.43
Nd 22.46 ~26.08 24.51 CaCO4 8.04 ~14.18 10.4
Sm 4.27 ~4.96 4.65 Fe, 0, 5.16 ~6.70 5.67
Eu 0.94~1.19 1.06 K,0 2.28 ~3.12 2.67
Gd 3.75 ~4.40 4.13 MgO 2.32~2.80 2.51
Th 0.58 ~0.69 0.64 MnO 0.06 ~0.16 0.10
Dy 3.20 ~4.01 3.63 Na, O 2.84 ~4.31 3.34
Ho 0.62 ~0.83 0.71 P,05 0.11 ~0.15 0.12
Er 1.64 ~2.36 1.99 TiO, 0.62 ~0.70 0.66
Tm 0.27 ~0.40 0.32
Yb 1.66 ~2.39 2.00
Lu 0.25~0.40 0.32
> LREE 112.24 ~130.26 120. 46
Y HREE 12.14 ~14.89 13.73
> REE 124.38 ~144.08 134. 19
8Fu  8Ce (La/  Ti.K/Ti  Mg/Ti /
Sm) yec ( GA/Yb) yee .
3Eu = 2( Eu) / (Sm) y + ( Gd) 4
d8Ce =2(Ce) y/(La) y + (Pr)y 4.1 REE
(La/Sm) yc = (La) yee/(Sm) yee
(Gd/YDb) yee = (Gd) yee/( Yh) yec REE e
(Eu) x(Sm) x(Gd) y.( Ce) x(La) x.(Pr) ( )
(La) yee s (Sm) e ( Gd) peen REE . pH -
(Yb) yec o dEu =0.67 ~ Eh Ce’” Ce'* REE  Ce'*
0.82 0.73 8Ce =0.87 ~0.92 0. CeO,
90; (La/Sm) yoe  ( Gd/Yb) e 0. 90 Ce
1.20. 3Ce  (Gd/Yb) yee Ce 2P, Ce
3Eu 3Ce
/ * . STD235 dCe
(La/Sm) yc 0.9 Ce 3
o 2 STD235 STD235 CaCo, 5Ce

Al/



152 40
REE o STD235
STD235 Eu
. STD235 Y REE Dy
134.19 pg/g ODP1146 ( 4 STD235
Y REE (127.56 pglg) " o
( SREE =146.37 pg/g) * d3FEu  8Ce
( S REE =411 pg/g) * (La/Sm)
( SREE =58.64  (Gd/Lu) /
ug/g) * STD235 o
STD235 LREE nE N N
120.46 wg/g HREE 13.73 pg/g LREE/ i STD235
HREE 8.78 SREE LREE 5 REE
STD235 LREE HREE
28 R
. e ®, REE  3Eu
30-31 . SEU
Ce( 5)
Ce 39 -40 .
R (Gd/Lu) yee  (La/Sm) e (9
0.94 (Gd/Lu) yo« (La/Sm) yc
y=-0.003 6 x +0.936, R*=0.340 ( Gd
0.92 ) o
REE
% 0.90
. STD235 REE
0.88- ( 5) LREE
. HREE ( Gd/Lu) yee Ce
- - — - — . STD235 REE
CaCO &8 /%
3 STD235 CaCO, 3Ce STD235
Fig.3 Correlation plot for CaCO; contents and 8Ce for the
STD235
sediment of Core STD235 uce
STD235 (uce) e ’
34 35 . 36 . Liu N
¥ ucc
o 4 STD235
REE
20 ka

0DP1144



20 ka 153
14% - STD235 113°E 20°N
ODP1144 ., STD235
STD235
2
25
2.0 4
R
2 15
i
T
ay
= 1.0 4
#
0.5 1
OO T T T T T T T T T T T T T T
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
—©-STD235  « AKMIH = AFENR KL~ BRSILH]
4 STD235 N
Fig.4 UCC-normalized REE patterns of sediments from Core STD235
Pearl River northern Luzon southeastern Taiwan and southwestern Taiwan
1.0 s 1.6 -
3 30 - L . i*['[ » I |5R‘;-Ei§:‘d3 %\Eﬁj
t;:i’zs 4 ) ’ . : . L o e *
3 28le 4 = L ° 5
ﬂm : 0.8 25 153 Y a8
& “°w 5 . ¥ = 124 JSE)
23| | PN | N : 3 Y 1
% 0 Al * 0.7 4 & )ﬁ’rm E BRI
o ® oot i ~ 1.0 e A \ K
o .o o oo . A \
15 4 i L34 45 H,] A
‘, 0ol g "
1 '\_ 7 . 0.8 + -
]O T A T T T 05 M T T T T M T M T M T M T M
100 150 200 250 300 350 0.7 0.8 0.9 1.0 1.1 1.2 04 0.6 0.8 1.0 12 1.4
LREESH/ug - g oCe (La/Sm) jee
O STD235 * BREIH O & 75 Rl * BT A BRBILE
5 STD235 . .

Fig.5 Relationship between REE parameters for discriminating Core STD235 sediments from the Pearl River

northern Luzon southeastern Taiwan and southwestern Taiwan



154

40

46 -47

13 ka
STD235
6
REE
REE
STD235
15
29
STD235 (1) .
( 2
(
4.2 REE

48 - 49

I 1 STD235 20 ka
ODP1144
o STD235
1.05 Ma .
6  STD235 LREE/HREE
/ LREE/HREE
® Huang 4
KNG5(19°55.17°N  115°8. 53°E)
Bk LREE/HREE /
STD235 HREE
LREE/HREE
dEu 5Ce
STD235 Ce**
Ce
REE Ce : Ce'*
9, dEu
Eu** “® SEu
52
5Ce SEu
( 6 LREE/HREE
5Ce SEu
LREE/HREE
STD235
o 6
(Gd/Yb) e 5Ce (Gd/
Yb) vee dCe
. (Gd/Yb) e /
STD235 .
) Al/Ti.K/Al  Mg/Ti
8
STD235
( 6), STD235 Al/Ti K/Al

Mg /Ti



9 : 20 ka 155

o STD235
REE REE
o 16 ~13 ka BP 20 ka
16 ~13 ka BP
( 6o
> STD235 (
38 o ) 20 ka
STD235 20 ka
REE / °
UL 2H B/ % SEu (La/Sm) ¢ AUT Mg/Ti
0 20 40 60 80 100 0.64 0.72 0.80 0.810.880.92 0.96 20 2122 23 24 34 38 42
2 ) Q o e o 2
& 3
4 4
5 5
6 6
7 7
8 8
a 9 9
T 10 102
3 1 s
g 12 IR S S S < S T < 12 gg__
13 ' 13
14 14
15 15
16 16
17 17
18 18
19 19
50 p— g : - .
LN LA YT YT YPLrY: 086 090 094 1011121314 36 40 44 2
LREE/HREE 5Ce (G/Yb) K/Ti
6 STD235
Fig.6 Vertical variation of REE and major elements parameters for Core STD235 sediments
5
16 ~
STD235 REE 13 ka BP o
20 ka
20 ka
16 ~13 ka BP 20 ka

o

STD235 REE

1 Goldberg E D Arrhenius G. Chemistry of Pacific pelagic sediments J . Geochimica et Cosmochimica Acta 1958 13(2): 153 -212.
Mclennan S M. Rare earth elements and sedimentary rocks: influence of provenance and sedimentary processes J . Reviews in Mineralogy 1989 21
(8): 169 -200.
3 . J . 2010 30(1): 24 -29.
Fu Shuging Zhu Zhaoyu Ouyang Tingping et al. Sedimentary records of rare earth elements from southern South China Sea continental slope and its



156 40

paleoclimatic implications during Late Quaternary J . Tropical Geography 2010 30(1): 24 -29.
4 Munksgaard N C Lim K Parry D L. Rare earth elements as provenance indicators in North Australian estuarine and coastal marine sediments J .
Estuarine Coastal and Shelf Science 2003 57(3): 399 —409.

5 . REE J. 2005 15(7): 830 —836.

Li Chunti Yan Wen Chen Muhong et al. The sedimentary sequence and characteristic climatic events of REE records in the center of warm pool in
the Western Pacific J . Progress in Natural Science 2005 15(7): 830 -836.

6 . J. 2012(2) : 147 -157.

Dou Yanguang Li Jun Li Yan. Rare earth element compositions and provenance implication of surface sediments in the eastern Beibu Gulf J .
Geochimica 2012(2): 147 —157.

7 . I 2014 35 (3): 305 -313.

Lan Xianhong Zhang Zhixun Wang Zhongho et al. Distribution of rare earth elements in late Quaternary sediments on the outer shelf of the East
China Sea and their source tracing J . Acta Geoscientica Sinica 2014 35 (3): 305 -313.

8 . I 2003 23 (3): 1-4.

Wei Gangjian Liu Ying Shao Lei et al. Climatic records in the major elements of the terrestrial detritus from the South China Sea J . Marine Geol-
ogy and Quanternary Geology 2003 23(3): 1 -4.

9 . J. 2010 12(6): 675 —684.

Ji Jianhui Li Zhizhong Chen Xiuling et al. Major elements in aeolian sediments of the Late Holocene in Yili valley and their climatic implications
J . Journal of Palaeogrography 2010 12(6): 675 —684.

10 . I 2011 31(2): 207 -215.

Jin Haiyan Jian Zhimin Xie Xin et al. Late Quaternary east Asian monsoonal evolution recorded by high resolution elemental ratios in the northern
South China Sea J . Quaternary Sciences 2011 31(2): 207 -215.

11 . I 1999 19(6) : 481 -501.

Zhao Quanhong Wang Pinxian. Progress in Quaternary paleoceanography of the South China Sea: a review J . Quarternary Sciences 1999 19
(6): 481 -501.

12 Sholkovitz E R Elderfield H Szymczak R et al. Island weathering: river sources of rare earth elements to the Western Pacific Ocean J . Marine
Chemistry 1999 68(1/2): 39 -57.

13 . ] 2004 24(4): 17 -23.
Liu Baolin Wang Yaping Wang Jizhong et al. Geochemical characters of REE in the seafloor sediment in northern continental slope of the South
China Sea and analysis of source of material and diagenesis environment J . Marine Geology and Quaternary Geology 2004 24(4): 17 -23.

14 LiuZF Colin C Li X etal. Clay mineral distribution in surface sediments of the northeastern South China Sea and surrounding fluvial drainage
basins: Source and transport J . Marine Geology 2010 277(1): 48 —60.

15  Liiddmann T Wong H K Kai B. Upward flow of North Pacific Deep Water in the northern South China Sea as deduced from the occurrence of drift
sediments J . Geophysical Research Letters 2005 32(5): 215 -236.

16 Reimer P J Baillie M Bard E et al. IntCal09 and Marine09 radiocarbon age calibration curves 0 =50 000 years cal BP J . Radiocarbon 2009
51(4): 1111 -1150.

17 Stuiver M Reimer P J. Extended C data base and revised CALIB 3.0 '*C age calibration program J . Radiocarbon 1993 35(1): 215 -230.

18  Condie K C. Another look at rare earth elements in shales J . Geochimica et Cosmochimica Acta 1991 55(9): 2527 -2531.

19 DouYG YangSY LimDI etal. Provenance discrimination of last deglacial and Holocene sediments in the southwest of Cheju Island East Chi—
na Sea ] . Palaeogeography Palaeoclimatology Palaeoecology 2015 422: 25 -35.

20  Talor SR Mclennan S M. The continental crust: its composition and evolution M . Oxford: Blackwell Scientific Publications. 1985.

21 YangSY JungHS Choi M'S et al. The rare earth element compositions of the Changjiang ( Yangtze) and Huanghe ( Yellow) river sediments

J . Earth and Planetary Science Letters 2002 201(2) : 407 -419.

22 . M . : 1989.

Wang Zhonggang. Rare Earth Element Geochemistry M . Beijing: Science Press 1989.
23 . REE J . 1999 14 (2): 164 -167.

Yang Shouye Li Congxian. Research progress in REE tracer for sediment source J . Advanced in Earth Sciences 1999 14(2): 164 —167.
24 . M . : 1989.

Zhao Yiyang Yan Mingcai. Geochemistry of shallow Marine sediments in China M . Beijing: Science Press 1995.

25  Taylor SR Mclennan SM  Armstrong R L. et al. The composition and evolution of the continental crust: rare earth element evidence from sedimen—
tary rocks and Discussion J . Philosophical Transactions of the Royal Society B Biological Sciences 1981 301( 1461) : 398 —399.

26 . I 1990( 4) : 340 —348.
Shen Huati. Rare erath elements in deep-sea sediments J . Geochimica 1990(4): 340 —348.

27 Frey F A Larry H. Rare earths in oceanic basalts J . Journal of Geophysical Research 1964 69: 775 —780.

28  Henderson. Rare Earth Element Geochemistry M . Beijing: Geological Publishing House 1989: 201 —203.



20 ka 157

29

31

32

33

34

35

36

37

38

40

41

42

43

45

46

47

48

49

50

51

LiuJ G Xiang R Chen Z et al. Sources transport and deposition of surface sediments from the South China Sea J . Deep-Sea Research Part I:
Oceanographic Research Papers 2013 71(1): 92 - 102.
Wehausen R Brumsack H J. Astronomical forcing of the East Asian monsoon mirrored by the composition of Pliocene South China Sea sediments
J . Earth and Planetary Science Letters 2002 201(3/4) : 621 —636.
Tamburini F Adatte T Follmi K et al. Investigating the history of East Asian monsoon and climate during the last glacial-interglacial period (0 —
140 000 years) : mineralogy and geochemistry of ODP Sites 1143 and 1144 South China Sea J . Marine Geology 2003 201(1/3): 147 —168.
Wan SM Li A C Clift PD et al. Development of the East Asian monsoon: Mineralogical and sedimentologic records in the northern South China
Sea since 20 Ma J . Palaeogeography Palaeoclimatology Palaeoecology 2007 254(3/4): 561 —582.
Huang J Li A C Wan S M. Sensitive grain-size records of Holocene East Asian summer monsoon in sediments of northern South China Sea slope
J . Quaternary Research 2011 75(3): 734 -744.
Taylor SR Mclennan S M. The Continental Crust: Its Composition and Evolution An Examination of the Geochemical Record Preserved in Sedi—
mentary Rocks M . Melbourne: Blackwell Scientific Publications 1985.
Xu Z F Han G L. Rare earth elements ( REE) of dissolved and suspended loads in the Xijiang River South China J . Applied Geochemistry
2009 24(9): 1803 -1816.
Marini J C Chauvel C Maury R C. Hf isotope compositions of northern Luzon arc lavas suggest involvement of pelagic sediments in their source
J . Contributions to Mineralogy and Petrology 2005 149(2): 216 —232.
LiCS Shi XF KaoS]J etal. Rare earth elements in fine-grained sediments of major rivers from the high-standing island of Taiwan J . Journal
of Asian Earth Sciences 2013 69( 12) : 39 —-47.
Liu Z F Colin C Huang W et al. Climatic and tectonic controls on weathering in south China and Indochina Peninsula: Clay mineralogical and ge—
ochemical investigations from the Pearl Red and Mekong drainage basins J . Geochemistry Geophysics Geosystems 2007 8(5): 2637 —2655.
Goldberg E D Koide M Schmitt R A et al. Rare-earth distributions in the marine environment J . Journal of Geophysical Research 1963 68
(14) : 4209 —4217.
Braun J J Viers ] Dupré B et al. Solid/liquid REE fractionation in the lateritic system of goyoum East Cameroon: The implication for the present
dynamics of the soil covers of the humid tropical regions J . Geochimica et Cosmochimica Acta 1998 62(2): 273 -299.
LiuJ G ChenZ Chen M H et al. Magnetic susceptibility variations and provenance of surface sediments in the South China Sea J . Sedimentary
Geology 2010 230(1): 77 -85.
I 2001 21(3):
17 -22.
Meng Yi Yan Suzhuang Chen Ronghua et al. Composition analysis of the biogenic and mineral clastics in the surface sediment of the northeastern
South China Sea and its paleoenvironmental significance J . Marine Geology and Quaternary Geology 2001 21(3): 17 -22.
J. : 2010 35(4): 563 -
571.
Liu Jianguo Chen Zhong Yan Wen et al. Geochemical characteristics of rare earth elemets in the fine-grained fraction of surface sediment from
South China Sea J . Earth Science: Journal of China University of Geosciences 2010 35(4): 563 -571.
Huang ] Wan S M Xiong Z I et al. Geochemical records of Taiwan-sourced sediments in the South China Sea linked to Holocene climate changes
J . Palaeogeography Palaeoclimatology Palaeoecology 2016 441: 871 —881.
] 2009 54(1): 98 -103.
Shao Lei Qiao Peijun Pang Xiong et al. Nd isotopic variations and its implications in the recent sediments from th northern South China Sea J .
Chinese Science Bulletin 2009 54( 1) : 98 —103.
] :D 2001 31(10): 828 —833.
Shao Lei Li Xianhua Wei Gangjian et al. Provenance of a prominent sediment drift on the northern slope of the South China Sea J . Science in
China: Series D 2001 31(10): 828 —833.
Wei GJ LiuY LiXH etal. Major and trace element variations of the sediments at ODP Site 1144 South China Sea during the last 230 ka and
their paleoclimate implications J . Palaeogeography Palaeoclimatology Palaeoecology 2004 212(3/4): 331 -342.
Cullers R L Chaudhuri S Arnold B et al. Rare earth distributions in clay minerals and in the clay-sized fraction of the Lower Permian Havensville
and Eskridge shales of Kansas and Oklahoma J . Geochimica et Cosmochimica Acta 1975 39(12): 1691 - 1703.
HYI126EAl J. 2001 23(3): 127 -132.
Li Shuanglin. Geochemistry of rare earth element in sediments at HY126EA1 hole in the continental shelf of the East China Sea J . Haiyang Xue—
bao 2001 23(3): 127 -132.
Millot R Gaillardet ] E Dupré B et al. Northern latitude chemical weathering rates: clues from the Mackenzie River Basin Canada J .
Geochimica et Cosmochimica Acta 2003 67(7): 1305 —1329.
J. 1996(1) : 61 =72.
Chen Jun Wang Hongtao Lu Huayu. Behaviours of REE and other trace elements during pedological weathering: evidence from chemical leaching

of loess and paleosol from the Luochuan section in central China J . Acta Geologica Sinica 1996( 1) : 61 —72.



158 40

52 Chaillou G Anschutz P Lavaux G et al. Rare earth elements in the modern sediments of the Bay of Biscay ( France J . Marine Chemistry
2006 100(1/2): 39 -52.
53 .
J. 2013 33(6): 1222 —1233.
Kuang Huanchuan Zhou Haoda Hu Jianfang et al. Variations of n-alkanes and compound-specific carbon isotopes in sediment from Huguangyan
Maar Lake during the Last Glacial Maxium and Holocene optimum: implications for paleovegetation J . Quaternary Sciences 2013 33(6): 1222
-1233.

Sedimentary geochemistry properties of rare earth elements from
the continental lower slope of the northeastern South China Sea
over the last 20 ka and its implication for provenance

Liu Fang'® Yang Chupeng” Chang Xiaohong® Liao Zewen'

(1. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry —Chinese Academy of Sciences Guangzhou
510640 China; 2. Key Laboratory of Marine Mineral Resources Guangzhou Marine Geological Survey China Geological Survey Ministry
of Natural Resources of the People’ s Republic of China Guangzhou 510760 China; 3. University of Chinese Academy of Sciences Beijing
100049  China)

Abstract: Rare earth elements ( REEs) and major elements in Core STD235 sediments from the northeastern South
China Sea ( SCS) were analyzed. Combined with the results the sediment provenance and the relationship between
the vertical variations of REE parameters and climate change were discussed. REE chemical characteristics showed
that the sediments in the investigated site had the same main provenance and were dominated by the terrestrial contri—
bution during the last 20 ka. The UCC-normalized REE pattern and REE parameters of sediments from Core STD235
are close to sediments from southeastern Taiwan Rivers indicating that sediments were primarily derived from the
southeastern Taiwan rivers. Further analysis implied that the southwestern Taiwan rivers might also make contribution
to the core STD235. The sediments might be transported by the North Pacific Deep Water and Kuroshio through the
Luzon Strait into SCS. Synthetically analysis potentially denotes the climatic environment variations should be the
main factor causing the vertical variations of REE indexes. The analysis indicated the stronger chemical weathering
intensity during the last interglacial period than that during the last glacial period on the source areas of the sediment
implying a warmer and wetter climate in Taiwan during the last interglacial period. The variations of chemical weathe—
ring intensity recorded in sediments might be associated with changes of environment and climate on the source areas.
It is speculated that the controlling factors of environment and climate on Taiwan Island were similar to the south Chi—
na and the East Asian monsoon system might be the primary cause of the regional environment and climate changes.
In addition abrupt changes in almost of all proxies of the Core STD235 sediments from about 16 ka BP to 13 ka BP
occurred and indicated a stronger chemical weathering which implied the environmental and climatic condition on
source area changed to warm and humid climate during that period.

Key words: South China Sea; rare earth elements; sediments provenance; paleoclimate



