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Abstract: Geochemical characteristics of major elements from the column sample TS6 in the southern part of Southwest Taiwan Basin, together
with the grain size and AMS"C dating data are studied for both the changes in depositional environment and climate of the area since the last
deglaciation. Vertical distribution of the major elements shows that Mn is autogenous and abundantly enriched near the surface of sediments,
suggesting that the modern bottom water is highly oxygen-enriched. The water environmental conditions of the study area, therefore, are very
beneficial for the deposition of hydrogenic ferromanganese nodules. Statistical analysis of major elements suggests that the major elements of
Al, Fe, Mg, K and Ti represent the terrigenous element association. The ratios of these terrigenous elements, such as Al,05/Ti0,, Fe,05/TiO,,
MgO/TiO, and MgO/Al, O3, are closely related to climatic fluctuations since the last deglaciation. Two climatic cooling events are observed in
the periods of 9.8 kaBP~9.4 kaBP and 6.5 kaBP~5.8 kaBP respectively, indicating that the intensity of East Asian summer monsoon was
significantly weakened then. The cooling event happened during the period of 6.5 kaBP ~5.8 kaBP showed a pattern of "double peaks". The
ratios of major elements further indicate that there may also be some climatic cooling events around 18.5 kaBP and 15.8 kaBP in the last
deglaciation, and the cold event at 15.8 kaBP should correspond to the event of Heinrich 1.

Key words: major elements; sedimentary environment; climatic fluctuation; southwest Taiwan Basin of the South China Sea

T T2 I TR B vy 98 P 2 F 50 0 R DX AR i N BRI R BRI R TAEC 2 P e, OF E 4R
UTAFR, FRIS8 3 £ O 40 LAk g T AL 3 vy BRI oty U e Hh T I B 2R DX A A 2 o b i 3 X

BEN B - K E AR TR E “ROV KT i URE B AR B 5 5 g L TR T O ARGE BR BF 5E 7 (2017 YFC0306703)
TEEZ BT R (1993—), L, W AF5E A, HiFi2# Lk, E-mail: 1244011618@qq.com
BREE:BFH(1962—), %, Wb, 24%, TENFEFIIRE TERAFEIS, E-mail: fengxiuli@ouc.edu.cn
W5 B #A:2019-03-27; BX[E HER:2019-05-01.  ZXFK% 4



540 & 5 2

JEOR, A5 W 3 VU P A M P AU I TS6 L 0 3 R S R I B PR R S 59

ODP1144, ODP1145, ODP1146 Fll MD05-2905 %
D HEAT T ORLEE . HBERIE U R . 0 R L R R
[F 02 R AE N ) 248 bRbiF 5811, e BLER DU 20 LUK 42 Bk
SAEL; T 22 ) vk /8] Pk € [R1 A8 4k, AR R vk
LK 38 8 43 2R 10 IF 5 o i 52 ol 2 0 s 009 9 1Y)
A% s 4E02, U0 Heinrich 244 . B0l & AR 14
(YD) . 4§ttt 8.2 il 4.2 ka Z5 e i 75 ¥ F 4, X 4k
A 5 AR A 1 5 e 3 A G PR AIL O A A TR E
HI W T B . AFFEER WY, W DU Hh B 0 &K Bk
A sk e T il R IR EEAR B, R o
R A AT DIAR BURE 8 1 PR B8 S R B, an s
X XA R AR BE | WK AR 77 AR A L AR R AR

it A, 5 2 # I Fe, Mg, Na, Al K. Ca,

PEEHRILR & B2 TR A YR8y, o
DA R DX s B4 2 R, T 9 A R A Y
i P50 3R U A8 v <R F B AT IR R s
PE

ERLAREEAR =R s I i 3 VRS PN
Bili , 0 Jo A DR K I AR ZR A2 R, DUARRBAR BT T T )
IR ST ARG B2/, ok i T el 0 AR Wy e I T ROBE i o
R BB FE H B8 2 5 FATTN 7R I 2= X St 24 52
PRI UM AR A B9 255 B o AR SC LA 3t i 7 T
SR TS6 B FEAREE 9 BT 41 R, 6 2 57 3 )2 4 AR
HE R A HE Al 1, 35 2 X DO RR W Y T R AT 43
BT, BRI 58 IX R oK 9 AR A TR R 58 = 4
B REAE, Xob e 35 P A AU S B 55 U 42 LK By Tl 3R 5
AU A R e T R ok R AR S B —

FEMRLE R L
O R RS WARES

AR SCSZ B A i SR AR S5 A T R I AR LR R i
g g AAb . 6T g A LR (& 1), A
FH S BORE RS ARG, BORE KR 3 008 mo FEIRBEK
K7 400 em, A PEARXT Y —, 2 E il K R RD4AE,
TURR LA ¥ 252, AR U BH &8 %) T 8] W7 AR e 38 D AR 2
HEE, AT LR BRI ST XA E H U A

AR X TS6 AR AE i 47 3% 22 ORE , BURE 1] R
2 cm, H4RAF 200 AN FE S EAT Bk A2 OB EE 3 AT,
3 9® T AlL Ca. Fe. Mg, Na, K. Ti, P fil Mn %
9FICE, BN T V. Cr. Co. Ni, Mo % 5 Fpis it
JLE . HIBRAE MK AT H 10 g 2247 B S E TR H
IR BIE S 2 200 H, SR FH VU R 19 i 15 % B i 2
Fmriab 2R, B BR IR . B /5 H 60 C IRIR ML T
J& B RE S 50 mg T Bomb i AE#8 1, A 1 mL
HNO; : H,O(1 : 1), 5843 = i, BfiJ5 in A 3 mL 4
HF; S8 J5 A I 45 i #A0b b GRS 32 7F 160~
180 C)fn#k 48 h, ZZE K =T J5 M A 1 mL 2lifb i
) HCIO,, A= M E R W5 M 2mL 1 : 1 /Y
HCI, [Al#E2% 238 T; F 1 2 mL HNO; : H,O(1 : 1),
ZE I TR 4k £ A HNO, : H,O(1 : 1) 1.5 mL, Jil
PR 12 h 5B H E T A 0.5 mL 8 W ARE
W, BT P EAE 120 B ESER; &5
HNO; : H,O(1 : D ZE 50 mL & &, I HE

K1 TS6 fLufifin

Fig.1 Location map of column sample TS6
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Table I AMS"C dating results of column sample TS6

FEAREE VREE/em FEm P AMS CAERS/aBP H JJi4E#8/ cal aBP
30~31 G.menardii 3220+30 3169~2 752
130~131 G.menardii 921040 10 167~9 634
TS6 232~233 G.menardii 13 02040 15 169~14 309
287~288 G.menardii 13 98040 16 585~16 000
397~398 VATl 16 070+40 19 048~18 663
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Fig.2 Chronological framework and Change in sedimention rate revealed by the column sample TS6
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Table 2 Grain size composition and parameters of sediments of the column sample TS6

WS HUH 5y M, My o Sk; K, /% Bb /% #+/%
SFHIME 0.005 0.006 1.408 0.103 1.040 0.84 62.29 36.87
SN 0.008 0.008 1.613 0.249 1.400 5.19 78.56 46.26
/ME 0.004 0.004 1.162 -0.079 0.878 0 53.32 21.31
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Fig.3 Vertical variation of sediment composition and grain size parameters of column sample TS6
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Table 3 Content of major elements (oxides) in the sediments of column sample TS6 (%)

WRITER YD FEE R fE LA PR g 2= g1
Al,05 13.85 16.43 12.15 0.95 0.07
CaO 6.34 8.74 1.80 1.52 0.24
TFe,04 535 7.06 451 0.49 0.09
MgO 247 2.98 2.12 0.18 0.07
Na,0 3.22 375 2.74 0.18 0.06
K,0 25 3.09 2.25 0.13 0.05
TiO, 0.57 0.66 0.51 0.03 0.05
P,0; 0.11 0.16 0.10 0.01 0.11
MnO 0.20 4.20 0.08 0.40 2.01

x4 TSoHURHEEELRETFHG

Table 4 Factor loading of major elements in the sediments of column sample TS6

K ALO; Ca0 TFe,0, MgO Na,0 K,0 TiO, P,05 MnO
F1 0.977 0.137 0.874 0.908 0.056 0.871 0.917 0.538 0.084
F2 0.110 -0.507 0.321 0.203 -0.033 ~0.163 0.181 0.759 0.877
F3 -0.075 -0.624 -0.114 0.070 0.912 0.100 -0.063 -0.126 0.158
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Fig.4 Vertical variation of major element content in the sediments of column sample TS6
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Fig.5 Vertical variation of some transitional metals content in the sediments of column sample TS6
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Fig.6 Ratio of major elements of the Column samples and correlation with the records of stalagmites in surrounding areas

1-4: the results of Al,05/TiO,, TFe,03/Ti0,, MgO/TiO, and MgO/Al,05 in sediments of column sample TS6; 5: the §'*O record of Dongge Cave

(Stalagmite D4); 6: the 8O record of Hulu Cave ( Stalagmite PD); 7: the §'*O record of Lianhua Cave ( Stalagmite A1) ; 8: the §'°O record of

planktonic foraminifera in sediments of core TS6; 9: the Hematite-stained grains(HSG) content of North Atlantic; 10: the average grain

diameter in sediments of core TS6; 11: 30°N summer insolation.
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