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Abstract: In this paper, the authors discussed the clay mineral provenances and their environmental significance since the last
Deglaciation on the basis of clay minerals and AMS"C dating analysis carried out for Core CS2, which was located in the central
Okinawa Trough. The results show that Core CS2 mainly consists of illite and lesser amounts of chlorite, with associated kaolinite
and smectite. Downcore variability of clay mineral content allows Core CS2 to be divided into three units. The sediments were
primarily derived from Changjiang with lesser amounts from Huanghe and Taiwan in unit 1 (19—12 ka BP) and unit 2 (12—8 ka
BP) , which was mainly controlled by sea level change. In unit 3 (8§8— 0 ka BP), the sediments were primarily derived from
Changjiang and Taiwan, with lesser amounts from Huanghe, which was mainly controlled by Kuroshio evolution. The ratios of
(smectite+ kaolinite)/(illite+chlorite) at CS2 were adopted as proxies for East Asian monsoon evolution. The consistent variation of
this clay proxy with those from Sanbao Cave "0 and GISP2 §"*0O shows that two profound shifts of the East Asian winter monsoon

intensity and the intensity of winter monsoon relative to summer monsoon occurred at 16.4—14.8 ka BP and12.8—11.6 ka BP.
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Fig. 1 Location of Core CS2 and ocean current system of Okinawa Trough (modified from Zhao Debao, 2017)
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Table 1 AMS"C age data of Core CS2

AR5 JFh7/em AMS"C#{%/a BP H Ji4Ei#/a BP PURLE A/ (cm/ka) 1 error/a BP
500326 44~46 4190430 4282 10.5 4226~4344
500327 84~86 5390+30 5765 27.0 5715~5828
500328 124~126 7090+30 7569 222 7537~7605
500329 164~166 8840430 9494 20.8 9470~9519
500331 244~246 11240+40 12715 24.8 12655~12762
500332 284~286 1275040 14328 24.8 14164~14447
500333 324~326 1358040 15834 26.6 15741~15920
500334 364~366 1446040 17082 32.1 16990~17176
500335 404~406 15440+40 18272 33.6 18192~18358
500336 424~426 16230+40 19072 25.0 18991~19146
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Fig. 2 Chronology and sedimentation rates of Core CS2
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Fig. 3 Variation of clay minerals assemblages, crystallinity index and chemical index of Core CS2

I W ke ) AR XS & i o PRI 25
FERR I T0A AT S AL 1) > 85 SR 1, IR R 25
mn PR B R, FR R WUR DK fR A e85 , o T8 A0
AT, ARG SRR AR R W U XK AR 85
58, SRy il 2 98 A% 26 58 (Krumm and Buggish,
1991; Ehrmann, 1998) . A7 1L 27580 3 SA/
10A WERTAR HE RIS, LUIE R T 0.5 & ALHFI A,
FeoR KA R 55 /NT 0.5 M 5 Fe—Mg Al
T2 R W) B AR 25 2R (Gingele et al., 1998;
Gingele et al.,2001),

4 45 H

41 ERER

CS2 VAR EE AMSHCIMAEZE AN 1 s .

454 7.3 ka BP B K—Ah K IS4, @57 1 1)z
EARRFIN(E 2) o CS2 U H OB T 19 ka LISk, A
O H R _E OB R SA T BRI O IR
DUR R, TR DU HOR AR, 18.2~15.8 ka
BP 2 [T R I 7E 30 cm/ka 22 |, 2 )5 S BRIk
TR, Bk 4.3~5.8 ka BP 31 [A] YT B 55 5 2 Ab
14.3 ka BP LR UTFR BUR A 25 em/ka DL I, 5]
&4 ka BP LURTUEAUH 10.5 em/ka,

4.2 FHLH T

XRD 7M1 45 5 s, CS2 v HRIR TR &5+
Yy =2 R s, R R ek A, e RS
A& AR (B 3) . PHAIA & i 56%~78% , -
¥167%, e 5 8N 7%~21% , 34 17% , i3I £
TN 5%~15%, V3 10% , A & &8 1%~
12%, V44 6% HHFIA 45 5 TR 0.24°~0.37°A
20, FHI{H 1 0.28°A20, 45 SRR FE R 4t s DR A k2
FEBTE 0.22~0.71 CF{E M 0.44) , 280N T 0.50, 5L
WIRR A R & Fe-Mg BHALA BB TR 20 iz
THERET

MR ZS oA e A8k, nlHE CS2 HRIRTTT
U R 430 3 S UURLBY B, B Be 1(19~12 ka
BP) .11(12~8 ka BP) .II1(8~0 ka BP) ([K3) ., BrEtI,
AR, DR S R B i kB, S
A E eI, = A e A S RO R
FE G A 2 it B Ak 2 48 O 2 IS K A
BB, [ 12 ka LU I 3 2 B i a3,
gle A T2 i ms A Db R F R E
PR 45 RS SR N a3 ORI 23 i T
(AR Ak R B s HEBR W BE 52 AN Sh I RZ RS, B
Bt 10, A 8 ka BP LIk, HF A FEg e A 2 B3 fin

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(5)



1506 i 5] b T

2020 4F

PR+ (%)

0 100

® B ENI(8~4 ka)
90

®@ € ® O AV

EBRIET,
Taiwan estern rivers
ERETitk TN
Taiwan western rivers
CS2/r B

CS2 stage 1

CS2[r EII

CS2 stage I1

CS2r BLI11(8~4ka)
CS2 stage I11(8~4ka)
CS2[r BXITI(4~0ka)
CS2 stage I11(4~0ka)
B A

Huanghe

7 il

Old Huanghe

KAT

Yangtze River

40

—I%J—‘M'\E(%) (I) T I T I I I I

40

FMWiA1(%)

4 CS2 5 S TE IR IX DU B L4 40 & Xk LU &

RIS ) (P2 AL S ,2012)

Fig. 4 Ternary diagram showing variations in clay minerals of Core CS2 and potential provenances

2—Ancient clay minerals of the Yellow River (after Liu et al.,2010);3—Taiwan River clay minerals in the east and the west
(after Li Chuanshun et al.,2012)

I—KIT B 09 (45 Xu, 1983 BT, 1988 ; JEAEVTAF, 2001 ; Yang et al., 2003) ; 2— il B -4 #) (4 Liu et al.,2010) ; 3—H 154 7

1—Clay minerals of the Yangtze River and the Yellow River (after Xu, 1983 ; Yang Zuosheng, 1988 ; Fan Dejiang, etc.,2001 ; Yang et al.,2003);
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Fig. 5 Vertical changes of (kaolinite+ smectite)/(illite + chlorite) and sedimentation rates for Core CS2 with sea-level fluctuation,
and the stable isotopes of stalagmites in GISP2 and Sanbao Cave
H1-Heinrich Event 1; YD—Younger Dryas; 1—Sea level data (after Lambeck et al.,2002;Liu et al.,2004) ; 2—Greenland GISP2 ice core data (after
Stuiver et al., 1995 ; Grootes and Stuiver, 1997);3—Sanbao cave stalagmite data (after Cheng et al.,2016)
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