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Fig.1 Circulation system of East China Sea shelf-Okinawa
Trough and location of Core OKT12!"
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L RRA R, WA SR A RN 2) .
e B AL P R R AT ) A 64.5% ~74.6%
T 67.0%; Gk e f1 & B AE 15.4% ~22.2%, -1
17.6% ; W A S AE 5.5% ~ 11.2% , -1 9.6% ; 52 18
AFEIE0.2%~7.1% ,° V-3 4.9% . -9 W24k
AL A B B, 7E 16 ~ 10 ka WY BCHF R 4 &
64.5% ~71.6% , 5k e A1 & 5 15.4% ~19.6% , =515 A1 HY
T ET.6%~11.2% ,5 B A FH0.6%~7.1%,5 B A
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Tablel AMS"C age of Core OKT12 from middle Okinawa Trough

FE RS VEEE/ cm iR JRER4ERS/Cal B.C. FZIF4E#/Cal B.P. 4E#%/Cal B.P.  2SIGMA/yr
OKT12-2 57 N.dutertrei 1310~1 085 3260~3 035 31475 112.5
OKT12-3 87 N.dutertret 2 875~2 635 4 825~4 585 4705 120
OKT12-4 117 P.obliqueloculata-N. dutertrei 4 220~3 980 6 170~5 930 6 050 120
OKT12-6 177 N.dutertrei 6 660~6 470 8 610~8 420 8 515 95
OKT12-7 207 N.dutertrei 8 075~7 735 10 025~9 685 9 855 170
OKT12-8 237 N.dutertrei 8 805~8 595 10 755~10 545 10 650 105
OKT12-9 267 N.dutertrei 9 795~9 305 11 745~11 255 11 500 245
OKT12-10 297 N.dutertrei 10 610~ 10 270 12 560~ 12 220 12 390 170
OKT12-12 357 N.dutertrei 11 835~11 580 13 785~13 530 13 657.5 127.5
OKT12-13 387 N.dutertret 12 435~12 140 14 385~ 14 090 14 237.5 147.5
OKT12-14 417 N.dutertrei 12 315~12 100 14 265~ 14 050 14 157.5 107.5
OKT12-15 447 N.dutertrei 13 930~ 13 655 15 880~ 15 605 15 742.5 137.5

FRA1% RFIE % % SR T % HRAZE SR LERANSS T
0 2 4 6 8

64 66 68 70 72 74 76 56 7
[ A S I T N |

8 9 10 11 12
TR S B N |

1516 17 18 19 20 21 22 23 0 100 200 300 400 500 0 1 2 3 4 5
T N N S S M Y | L 1 L 1 L ) L | L ! 1 )

AR/ ka

2 OKTI2 Fth 5 i A PRI (e £1 Sk e s 55 (%) LRI /58840 Bx A/ i £ LU (E

Fig.2  Smectite, illite, kaolinite and chlorite content, illite/smectite ratio and chlorite/kaolinite ratio of Core OKT12
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ZIA), SRR A SRV 2 P Bk IE M B+
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R B VAR A A7 + g e A7 5 i S AR AR
(SR 5 AR X B 1 AR B T2 A A RE 0T
o MCE THRCE AR EPE KA BUA 28 BN 42k

VAR S UURRS 5 D 20 30T 3 A 1 T LR ), ik s
A RACTE B4 R A T 3t LR A v 5 86 -+ DA R A
Megle i hED,

K3 BN, 16~10 ka BB BRI @ e A DL
S R AT A R, R S KT M P B AR
Fh AT WIALRL, 10 10 ka DK SRV A & AR XS,
R4/ IS FE G N, R AT N 1 B
UGN, BARIE 3 R R TTORIRR T4 2 1 41
S AR ZE AT OKT12 20 AR &+ o #530, (HL2:
TAHA MUY N A D TR S RIS A R IR
FAEL , RO, BRI VTR0 BRIV AS AR Ay v 208 T8 32 22 1) o
BYTORIE, A5 g A& e autt ks
5 G e — 3, — 7, Ok BRI AR R
Bl U A1 58 4 BB, AT ok — 2 i 58 8 A
F— 5, AR KL B TR AT S35 A
Fh, 7 ka P95 E A WEEKRIT KLY TR
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Table 2 Characteristic of clay minerals of different provenances
YR 53 FE AL FRAO/% PFIA /% e/ % Bt/ % Epliv 3
KT 8 6.6 71 9.4 13 [27]
— 5.5 68 12.7 13.9 [28]
87 10 65 14 11 [15]
8 6(3~11) 66(58~78) 16(11~20) 12(8~19) [29]
] 14 15.2 62.5 9.7 12.5 [27]
— 23.2 59 8.5 9.3 [28]
35 16 62 10 12 [15]
8 12(7~12) 62(57~68) 10(7~18) 16(11~23) [29]
R R4 7 3(0~3) 77(71~84) 9(6~16) 12(9~16) [30]
42 62 65+4 912 20+3 [31]
6 7 64 12 17 [32]
ERIEIT 5 3.4 64.2 13.7 18.7 [2]
REL YT 5 5 64 12 19 [2]
BIERH XLZ 3 0 7626.6 1127.6 13214.4 [33]
I AL 8 0 52+19.6 0+3.4 48+20.6 [33]
Fog TWRES 3 0 64+5.4 0+3.4 36+8.6 [33]
22 PHIR 6 0 78+8.6 6+2.6 17+10.4 [34]
BIEVEH R K 2 0£0.1 7322 3£0.7 24+3.7 [33]
KR 2 0+0.1 66+4.8 0£2.3 34+6.3 [33]
K] 3 0£0.1 81+10.2 1+1.3 18+9.7 [33]
KHE 3 0£0.1 73+2.2 2+0.3 25+2.7 [33]
=R 3 0£0.1 69+1.8 7+4.7 34£6.3 [33]
KR 4 0+0.1 75+4.2 1+1.3 24+3.7 [33]
KR 5 0+0.1 71£0.2 1+1.3 28+1.7 [31]
KR 3 0+0.1 69+1.8 1£1.3 30+2.3 [35]
KR 6 0+0.1 70+0.8 1£1.3 29+1.3 [32]
R SO 3 0+0.1 72+1.2 8+5.7 20+7.7 [33]
= PR 4 0£0.1 75+4.2 2+0.3 23+4.7 [33]
IR 19 1+£0.9 55+25.8 1£1.3 43153 [36]
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Fig.3 Clay mineral ternary plot provenance analysis
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IR 2, op 200 R VY R AR DT RGE R & 38 5 v/
ka, & B P TUFMF m iR R T M b £
FECEVE AR ACHS 22 BHR 5 A7 K = ) 0T 1) o 4 I
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80 E | Uy, R VK R JZ TS (SST) AR
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WAy HUAE  SST | {5 V8 R ) & S AR GG K (&1 4) . Bl
FHE T AR ETE 10 ka DASE &S TR 3R BT
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AL 5 2R ZE XU DDA G, 4 thE R 4R AR %
227 A T b K 2 A G Ak B R K, AT R
A (ITCZ) A6, 7R W K 2 A3 i 5 50 28 1
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1162 ot M

E

%36 &

LSR cm/ka
10 20 30 40 50 60
oL 1 11

LR AW ULSST/C

Bi5/% 1T+ 1fi/m
20 40 60 80 -140 -100 -60 -20 20
L L M

R

C

D

K4 16 ka LIRPIIRAS A B IR0 N R 568
YIIEFEHR A B HUTBUHR SRR A1/ w01 LUME  BREEHR AR C ~ F AL45 v 48 5 A 3 DGKS9604 L UY,-SST®) i+ 24 iR & 14 & V5 I 4 IR

B 4 P T AR A 2 LT R T 4 S22 XU X 3R 55 A A 44

Fig.4 Sediment provenance and its related environmental change indices

Sediment provenance indices: A.linear sedimentation rate; B.chlorite/kaolinite ratio. Environmental indices: C.U§7 based SST of DGKS9604 from

middle Okinawa Trough'*!; D.content of Taiwan source inferred from clay minerals'>*! ; E.sea level change!*#"!; F.relative strength of East Asia

Winter/Summer Monsoon'*®

IFE7E 7.3 ka, Xu et al. "IN H 10.5~8.5 ka &
2R TR ) 7K AT AR 8 28 By P00 S i T Y v I e R
J B2 A A T T BRI VA i e 1) PR —
DT, RS SIS B BB T, s — 7, XK
Sk BH 5 B0 AR T W B 4 A b g6 i A Y K
B0 Btk X HH B — AN [) T il 24 R VA A Y = T
RAEIX, K E Zok A KIT AR 2R IR E &7
TR IC ik [ ks 7

St R OKT12 FLAHT 2 0 W 4l hii i
FAE T YR X AT AR MR A A
YR As e AR e RIS S LR SR
3.2 SRR E I RN

AR THE R, 10 ka LUK w4 1 4 v pg B TR
YWLLGIEY 3, R0, 8t OKTI12 FLEE -0
Y AR TE AR, 10 ka LSEE +0 %) & &
WHRFRP s, B/ (PR +8 08 A ) fiskile
A/ (PFRA+58 2 4) IWETE 4 ka LIRIE N, &
A— (A +52 8 A) —mEIE A = Tc A E 2R 4
ka DISKHEE S ek 1 S s A 8 m (& 5), 10~4
ka B BEE 2 07 40 4 8 B2 15V AR A Y B |
2 BHVR RN PG F B A B SOV L T 4 ka LR BEZE 0T
YL B PE R A KR IR ANRKR , BT

VI R AR — BRI B3 s iR (B0 75 2% S 3]
kb (3R 3) sl Rz ESERR, 61
PSR A /KR | R B e B b Y
AR 10 ka DI /K B A1 R i DT K 2 DT AR TE
5 V50 Y I B R U FRAAR ( Clinoform ) DL N T FRTE
JNTH] 1 i) A6 SE A 9 oty P SR B VS R T T LA
A PO ER TR 3t O AR ) 1] AU i 22 AR Vg B ol 4 Vg A P
OO His R ik — AT BV PRI R
XoF 2R TR A AT ) BTER AT RE A PR, O H R it g
WA UURE A A BT R S E Y
EHATTHE . BV AR FI A EL A & 0 v & i
HE AU AT DL 0% 2 L4 ka LR GE
ZRHRIT I DTRK S O] RE A, AN LAY T S ke B
BISAR ML IE R FH I E, HI, 10 ka Dok
OKT12 fLEE -9 P45 vl e A2 th 4 th R i 5 7
ZRACFRTRIAL Ry 3 2 728 ) 4 e i 10 1 65 9 R e Tl
WORVE A F . 10 ka LK OKTI2 FLE 0" P4l s
AR T 5 Y AN [ 9 3 T 3t A AS ] B 10 X6 v 4 7
FEDUR I sTiR R AN ) | S 30 L W A Uk A B
A% PRI AR AR Tk Y 22 57 1) fE S 3 3 B iR R AR 1k
MR e TR 8 ) I 5 S s U TR DX AR A 2
IR X XA AR b R B A Akt Y, S e/ (e +
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Fig.5 Clay mineral ternary plot for samples of 10-0 ka
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Table 3 Basic hydrological characteristic of surrounding

inflow rivers

T KB Tt duk i AX i b it
i /km /km? /(km3/a) /(Mt/a)
e[ 5 464 75.2%104 43 1 089
KT 6 300 181x104 928 500
ERIEVL 605 4.99%104 39 6.7
REYT. 338 1.78x104 15 2.7
2% PHE 73.06 979 2.773 7.98
BUE 26.81 132 — 1.15
R 57.28 1 507 3.809 20.61
75 Wi B 81.15 179 4.179 19.97
RAGH 158.87 2726 7.044 11.45
SIS 63.03 566 0.989 2.56
KA 95.76 758 1.573 4.97
KHE 140.21 1235 2.596 4.03
L% 116.75 2026 3.727 6.79
K 186.4 3155 6.095 63.87
R SOV 138.47 1177 2.361 31
SRS 170.9 3256 8.455 35.61

T B R ISR [ 29,54 ]

R R £/ (R +&kllef) HeE LA B AR A
AR EAE R AR DU & D5 T B s ZU Y fh 2
KAk, 2 2= RRAE IS B5O0R A TR] R U AE R L Jie = il o
ST IREZ B 2 AL B NS SR, KT
NI TURYI SRR A AR W oK LUkt % 4= 451k, eNd
F1 Sc/Th HCABHE 71~ 76 A U VK 191 06 193 DA K 4t
W VT AR b A 3 2 DI PR Do L 328 A v T Ui T
FE A G S0 B DL sk AR il ol 1Y sk
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Fig.6  Comparison of sediment provenance and paleoenvironmental changes since 7 ka
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Abstract : Based on an AMS"C age framework , clay mineral analysis of Core OKT12 from the Middle Okinawa Tough
was conducted to determine sediment provenance and its response to Holocene climate change. A remarkable change
took place at 10 ka with an increase of illite and chlorite, and a decrease of kaolinite and smectite, indicating that
sediment provenance changed from Changjiang and the ECS shelf to Taiwan after 10 ka. With a rise in sea level the
distance between the Changjiang estuary and the Okinawa Trough increased. The Kuroshio Current was strengthened
following the evolution of the East Asia summer monsoon since the LGM. The Kuroshio Current was able to transport
sediment from Taiwan to OT and to obstruct the cross—helf transport of Changjiang sediment, resulting in an increase
in Taiwan material and a decrease in Changjing material. Kaolinite/ (illite+chloite) and chlorite/ ( illite+smectite) ra-
tios have increased since 4 ka, indicating sediment provenance erosion change during the Holocene. By comparing the
clay mineral compositions from the main rivers in Taiwan, it was determined that sediment provenance changed from
northeastern to southeastern Taiwan Rivers since 4 ka. Holocene sediment provenance change was probably a result of
erosion difference induced by a typhoon precipitation distribution discrepancy due to the southern shift of ITCZ and the
strengthening of ENSO.
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