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Tab.1 AMS'"C data, sedimentation rate and sample resolution of Core $10
(cm) AMS™C (a BP) (cal a BP) (cm/ka) (a)
18~19 2310430 1907 9.96 100.37
86~87 7350430 7797 11.54 86.62
127~128 981040 10708 14.08 71
176~177 12020440 13444 17.91 55.84
220~221 14080+50 16467 14.56 68.7
22 HEALE ZREE »
7.35~12.00 0.47~0.81  7.10~12.66 pgl/g, Th
S10 2, REEs Zr Hf
(C(EREE)) Nb Ta Th
’ 79.3~186.5  2.09~5.00 pg/g, 6 450~7 750 a
;Zr  Hf 6 450~7 750 a ’ 163.2 434 nglg Sc
» Sc 3900 a ; 10.33~20.84 pg/e ,3900a
;U 20.84 pg/g U
170002 ., CC ) 1.71~5.63 ug/g, 10 500 a3 900 a
(ng/g)( 2), (C(XREE)) , 563  3.71 pg/e
107.36~152.42 ng/g , : 310 REE
16 500~11 600 a , 151.90 pg/g; 11 600~ 3, 6 000~8 000 a REE
6450 a , 7 750~6 450 a C(Laycc)/C(Ybycc)
, 107.37 pglg; 6 450 a . C(Layc)/C(Smyce)  C(Gdyce)/C(Ybuce) ,  oCe
4000 a Th Ta Nb , 1; ,
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4 000 a , 16.16~ REE Th Ta Nb
29.27 pm, 19.02 um : B9l zr  Hf
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, C(ZHREE) , C(Layce)/C(Ybyce) C(Layce)/ ;
C(Smycc)  C(Gduycc)/C(Ybyce) ) U Sc
0.78~0.99 0.81~0.95 1.13~1.33,Ce JEu ,
14.60~23.63 pm, 18.24 um , B34
(1 900 a ): C(ZREE) C(ZLREE) ( 2) KMO(Kaiser-Meyer-
C(XHREE) , 127.82~ Olkin)  Bartlett ,
148.58 ng/g 113.20~131.89 pg/g 14.44~16.70 ng/g, , , ; KMO
C(Layce)/C(Ybyce)  C(Layce)/C(Smyce)  C(Gdyce)/ 0.770, , 0.001 ,
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0.91~0.93, 6Eu , 0.98~1.13 Nb Ta Th U Zr Sc 4,
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Tab. 2 Correlation matrix for the trace elements
C(ZREE) C(Th) C(U) C(Hf) C(Ta) C(Zr) C(Nb) C(Sc)
C(ZREE) 1 0.879" 0.314” -0.212" 0.862" -0.245" 0.863"" 0.105
C(Th) 1 0.496"" —0.345" 0.906" —0.394" 0.913" 0.151"
C(U) 1 0.037" 0.370" -0.015™" 0.347" 0.220"
C(Hf) -0.531"" 0.991" ~0.590™" -0.191""
C(Ta) 1 -0.573" 0.970" 0.174"
C(Zr) 1 —0.623" -0.191"
C(Nb) 1 0.198"
C(Sc) 1
2 3 % 0.05 ( ) ok ( )
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Tab.3 Bivariate correlation between concentrations of trace elements and sediment properties
C(ZREE) C(Th) C(U) C(Hf) C(Ta) C(zZr) C(Nb) C(Sc)
(um) 0.735" -0.785™" 0303 0.552" —0.809"  0.581"  -0.816 0.057
(%) 0.682" 0.6717" 0.118 0417 0.709"  —0.445"" 0.709”  —0.069
(%) -0.553"" -0.506"" -0.065 0.343"  —0.570"" 0.370"  -0.569"  —0.049
(%) -0.315™ -0.382"" -0.113 0.182 0336  0.189"  —0.339" 0.236"
T4 BEFHWER 3 12.96%, Sc
Tab. 4 Factor analysis results . Sc Fe Ti Mn
(%) (%) [22]
1 4.548 56.854 56.854 ' ’
2 1617 20.212 77.066 ’
3 1.036 12.956 90.022 v 3 ’
x5 =ANERFHS ) 1
Tab.S Three main factor loadings REE Th Ta Nb
2 Zr Hf s Sc U
1 2 3
Th 0.948 -0.163 0.135 ’
REE 0.939 ~0.061 0.003 3.2 MBS
Ta 0.895 -0.383 0.093 , ,
Nb 0.879 -0.441 0.102 17 000 a ,
Hf -0.194 0.965 -0.056 [35-36] [37-38]
Zr -0.243 0.949 -0.072 ’ [39-40] ’
Sc ~0.011 ~0.204 0.905 '
U 0.511 0.267 0.556
, REE ,
1 56.85%, Th
REE Ta Nb MecLennan B2 > >
[2, 14-15, 21, 29, 41-44]
REE Th ,
REE Th , Th ; REE ;
Zr ALO;  PyOs , Th REE ", REE Th Ta Nb
, REE
[33] [12]
’Th Nb , 1 S10 REE
, Th REE Ta Nb REE 6, C(XREE)
s s , Eu
2 20.21%, Hf Ce ; C(XREE)
Zr, S10 Zr Hf , , Eu Ce
(C(Zr)/C(HT)) 37.8, C(Zr)/C(Hf) S10 C(ZREE) C(ZLREE)
39034 Zr  Hf (331 , ,
s R 2 Zr C(Laycc)/C(Ybycc) C(Laycc)/C(Ybycc)
Hf Th REE Ta Nb , 0Eu ,
, ( ) ) ,
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Tab.6 Summary of core S10 REE compositions and potential provenances
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C(EREE) C(SLREE) C(ZHREE)

C(Laycc)/

C(Laycc)/ C(Gdyce)/

gl (ele)  (mge)  C(Ybued)  Cmucd)  Cl¥buc) O O
S10 138.1 122.68 15.42 0.96 0.9 1.25 1.05 092
S10 127.48 112.6 14.88 0.91 0.88 1.21 1.11 0.91
S10 122.23 106.99 15.24 0.8 0.85 1.12 1.08  0.92
S10 116.71 98.99 17.71 0.53 0.69 0.9 1.05 095
S10 135.3 120.64 14.66 1.02 0.93 1.29 1.05  0.92
S10 139.78 125.28 14.49 1.09 0.94 1.36 1.02  0.94
(431 192.56 174.34 18.22 1.26 0.89 1.45 099  0.97
6] 186.59 168.26 18.33 1.17 0.93 1.4 0.99  0.96
1431 164.28 147.52 16.76 1.1 0.9 1.4 096 091
(461 147.99 132.76 15.24 1.05 0.93 1.32 094 095
(471 156.7 149.51 7.19 1.44 0.95 1.33 0.97 -
1481 90.77 75.96 14.81 0.46 0.76 0.76 122 0.98
4 , C(Smycc) C(Gdycc)/ C(Ybycc) ,
, C(ZHREE) ,  4000a
, C(Layce)/C(Ybyce)-C(Gdyce)/ , 0Eu 4 000 a ,
C(Ybycc) 5: , K-Ah , ,
, C(Layce)/C(Ybuyce) , 4000 a , 3
C(Layce)/C(Smyce)  A(Gduce)/C(Ybyee) (- 3), J0Eu  Ce
, C(ZREE) C(ZLREE) C(ZHREE) , Ce
) ; , Eu , Ce ,
, , 4 C(ZREE) C(XZLREE) Eu , E017
, CCHREE) C(Laycc)/ 5050~1 458 a (501,
C(Ybycc) C(Layce)/C(Smyce)  C(Gdyce) C(Ybyce) C(ZREE) C(ZLREE) C(Laycc)/C(Ybycc)
5 3 CZREE) C(ZLREE) C(Laycc)/C(Smycc) C(Gdycc)/C(Ybyce) >
oCe , C(ZHREE) C(Laycc)/C(Ybyce) C(ZHREE) , ,
C(Laycc)/C(Smycc)  C(Gdyce)/ C(Ybuyce) , ; C(XREE) C(ZLREE)
5 5 C(ZHREE) , C(Laycc)/C(Ybyce)  C(Layce)/
, C(XREE) C(ZLREE) C(Laycc)/ C(Smycc)  C(Gduycc)/C(Ybucc) ,
C(Ybycc) C(Layee)/C(Smycc) C(Gdycc)/C(Ybyce) s
, C(ZHREE) 4Ce , S10
( 4, ~7324a K-Ah ,
(9 ,
C(ZREE) C(ELREE) C(Laycc)/C(Ybuce) C(Layce)! (2. 12,371,
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Abstract: Based on precise AMS'*C dating and trace element data analyzed by ICP-MS, this paper examines the
trace elements’ composition and the sediment provenances and paleoenvironment information recorded in the Core
S10 sediments from Central Okinawa Trough over the past 17 000 years. Our results indicate that rare earth ele-
ments and other trace elements (Th, Nb, and Ta), reflect chemical compositions of mixed terrigenous detrital min-
erals. Zr and Hf show volcanic zircon geochemical features, whereas Sc might correlate with matic materials. REE
analysis results indicate that sediments in the Central Okinawa Trough mainly comprise terrigenous sediments and
volcanic materials. The terrigenous sediments predominantly came from the Yangtze River and the Yellow River;
however, the contribution of these two provenances varied during the sediment periods. During the 16 500~11 600 a
period, sediments were mainly terrigenous sediments, from the large rivers (the Yangtze River and the Yellow River)
in East China. In the 11 600~7 750 a period, the contribution of the Yangtze River decreased and the Yellow River
became the major sediment provenance. During the 7 750~6 450 a period, sediments were predominately volcanic
materials which might be attlributed to K—Ah ash layer, while terrigenous sediments decreased dramatically.
From 6 450 to 3 900 a, terrigenous sediments from the Yangtze River and the Yellow River increased and volcanic
materials decreased except in the approximate year of 4 000, when another volcanic eruption intruded. In the
3 900~1 900 a period, terrigenous sediments from the Yangtze River and the Yellow River increased continuously.
Since 1 900 a, terrigenous sediments from the Yellow River have predominated in the Core S10 sediments. Discrimi-
nant function (DF) investigation of the sediment provenance shows that Taiwan’s DF data does not reflect the Ku-
roshio Current evolution, whereas DF data of the Yangtze River and the Yellow River may provide new evidence

regarding the evolution of the East Asian Winter Monsoon.
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