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Abstract: Rare earth elements (REE) and their fractions in the sediments of Kuroshio mainstream off eastern Taiwan were
determined to reveal the REE geochemical characteristics and provenances of the sediments for the past millennium. AMS"
C is used for dating. The average ratio of light REE to heavy REE (LREE/HREE) is 11.30 in the sediments of research
core, obviously enriched in light REE. The average total REE content is 119.82 ppm, which was under the REE abundance
of upper continental crust (UCC) and China loess, and close to the figure of Okinawa Trough. The chondrite-normalized
REE patterns and the UCC-normalized REE patterns show a similar trend: light REE enriched with slightly positive Ce a-
nomalies. The research core may be subdivided into three layers according to the chronohorizon and variation trend of REE:

~8.5cm,8. 5~21. 5cm, 21. 5~30cm respectively. The average REE contents increase with depth,while the LREE/HREE
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ratio decrease and the extent of positive Ce anomalies weaken with depth. The results of REE fractionation show that La,

Ce, Pr and Nd come from terrigenous sources, as the other REEs are susceptible to the oxidation-deoxidation conditions. The

residual fractions of the sediments of the research arca are mainly the uppermost fractions of REE, and followed by the Fe/

Mn-oxides fractions as the second. Facts show that the residual fraction of REE play a decisive role in the total REE patterns

of the Kuroshio mainstream sediments, as well as the key factor of positive Ce anomalies in the total REE. The REE features

show no obvious relations with grain size, and the provenance of REE was relatively stable over the past millennium. It is in-

ferred that the rivers input from eastern Taiwan was the most important source of REE in the sediments of the research are-

a. and input from East Asian monsoon subordinates.

Key words:rare earth element; provenance; fraction; sediment; eastern Taiwan
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Fig.1 Submarine topographic map of the research area
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Fig.2 Vertical variation in rare earth element parameters and mean grain size of the core sediments
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Table 1 Contents (pg/g) of REE and related parameters of from core sediments of different layers and surrounding areas

’;;;/;:n La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu REE II:IR;;‘F]‘:;‘?
0~0.5 2577 58.36  5.62 21.13 412 094  3.67 0.47 241 043 1.9 016 0098 015 12540 12.25
0.5~1 20.58 52.54 413 15.22  3.08 072 279  0.38  2.02  0.37 097 0.4 083 013 103.89 12.62
1~1.5 24,99 59.73 5.5 18.88 3.73  0.83  3.26  0.42  2.22  0.40  1.09 0.5  0.95  0.15 121.96 13.09
1.5~2 28.14 62.46 6.16 23.22 452 102 378 0.51  2.69 0.9  1.33 018 1.13 0.7 135.80 12.21
2~2.5 2113 56.88 4.40 16.29 3.32 077 312 0.41 213  0.38 1.06 0.4 0090 0.4 111.07 12.40
2.5~3 21.92 5502 4.45 16.82 3.38 078  3.15 0.41 217  0.39  1.08 0.5 0091 015 110.76 12.18
3~3.5 29.43  49.32  6.53 2421 4.65 101 391 0.51 2.64 047 1.31 018 1.10 018 12543 11.19
3.5~4 26.61 59.11 572 21.28 4.22  0.94 371 0.47 241 043 1.21 0.6  1.00 0.16 127.41 12.36
4~45 25.66 55.67 553 21.01 415 093  3.85 0.47 240 0.43 1.25 0.6 1.00 0.16 122.66 11.62
1.5~5 2467 51.14 5.28 1958 4.08 090 3.83 0.8 251  0.45 1.33 0.8 1.09 0.8 115.72 10.51
5~5.5 2521 57.50 5.37 20,07 410  0.92  3.88  0.47 241 043 1.23 0.6 1.0l  0.16 122.93 11.60
5.5~6 20.80 53.91 4.25 16.09 3.27  0.76  3.16 0.0  2.03  0.37 1.04 0.4  0.85 0.4 107.20 12.20
6~6.5 21.47 55.62  4.29 16.01 3.20 075 3.52  0.41 212 039 113 0.5 0096 015 110.17 11.49
6.5~7 20.37 54.64 4.25 1598 3.34  0.76  3.55 0.41 2.0 0.3 1.5 0.5 0094  0.16 108.18 11.24
7~75 2513 51.83 5.19 19.04 3.76  0.86  3.68  0.46  2.37  0.43 1.26 0.7 1.03 0.7 115.38 11.06
7.5~8 17.04  54.07  3.55 13.46  2.87  0.69  3.15  0.38  1.97  0.36  1.08  0.14  0.89  0.15 99.78 11.32
8~9 21.95 59.60 4.67 17.39 3.51  0.81  4.06  0.45 2.23 041  1.30 0.7  1.03 0.7 117.76 11.00
9~10 22.63 57.87 4.70 17.56 3.49  0.81  3.67 0.43 222 0.40 1.19 015 097  0.16 116.26 11.64
10~11 2270 59.19  4.68 17.79 3.66  0.84  3.52  0.44  2.25 041 1.14 0.5 0095 0.5 117.85 12.09
11~12 33.22  53.69 7.35 27.35 527 112 453  0.55 2.85 0.51 1.43 0.0 1.18 0.9 139.43 11.19
12~13 30.03 50.81 6.76 25.04 4.87 1.04 411  0.52  2.69 0.9 1.38 0.9 1.15 019 129.26 11.07
13~14 30.93 54.02  6.80 25.40 4.88  1.03 418  0.53 279  0.51  1.45 0.9  1.23 0.9 13414 11.10
14~15 19.78  60.62 3.74 13.63 279 0.5 2.79 035 1.8 0.34  0.93 0.3  0.79  0.13 108.54 13.81
15~16 17.31 5548 3.33 12.62 2.67  0.65 2.90 0.36 1.93 0.6 1.02 0.14  0.87 0.14 99.78 11.92
16~17 18.77 62.56  3.62 13.48 2.82  0.68  3.02 0.7 194 0.36 1.00 0.13  0.85 0.3 109.72 13.07
17~18 3171 57.44  7.01 2627 492 105  4.23  0.52  2.63 0.8 1.35 018 1.12 018 139.07 12.02
18~19 17.30  63.17  3.44  13.33 2,99 072  3.17  0.39  2.07  0.38  1.09  0.15  0.90  0.14 109.24 12.16
19~20 20.89 5478 4.08 1489 298 071  3.05 0.39  2.02  0.36 1.02 0.4  0.85 0.14 106.30 12.34
20~21 2251 51.97 4.72  17.63 3.52  0.82 3.3  0.43 219 0.0 1.09 0.5 0090 0.14 109.80 11.73
21~22 34.37 57.43 7.76  28.85 5.49  1.16  5.60  0.60 292 052 171  0.21  1.30  0.22 148.16 10.31
22~23 2871 57.21  6.33  23.66 474  1.03 445 0.52  2.67 0.8 1.4 019 1.17 019 132.79 10.95
23~24 2002 60.32 4.27 16.22 3.37 079  3.59 0.41 213 038 1.13 0.5 090 0.5 113.84 11.88
24~25 21.02  60.26 4.48 16.89 3.50  0.82  4.37  0.46  2.27  0.42  1.34 0.7  1.09 0.8 117.27 10.38
25~26 2132 57.37 445 16.65 3.49  0.78  4.65  0.46  2.22 041 1.37 0.7 110 0.19 114.64 9.84
26~27 20,19 60.88 4.07 15.28 3.14  0.73  4.25  0.42 201 037 1.22 0.4 0095 0.6 113.82 10.94
27~28 31.44 62.39  6.95 25.89 500 110 4.22  0.53 277  0.50 1.39 0.9  1.14 019 143.70 12.14
28~29 2977  56.54  6.59 2456 474 1.05  4.06  0.52  2.65 0.47 1.30 0.7  1.05 0.17 133.63 11.86
29~30 31.03 53.86 6.87 2572  5.00 1.08 4.35 0.54 272 049  1.36 0.8 112 0.17 13449 11.30
S Ha 24.38 5672 5.7 19.33 3.86  0.87  3.74  0.45 2.33 042 1.22 0.6 1.0l 0.6 119.82 11.69

AE(LN{;‘;’C“‘) 23.58 5573 4.97 1857 3.72  0.85  3.53  0.44 228 041 1.8 0.6 0098 016 116.56 11.76

B)f%(g';?ﬁzl'scm) 24,58 57.05 5.19 19.37 3.85  0.86  3.73  0.45  2.33  0.42  1.22 0.6 1.0l  0.16 120.38 11.69
CE(ZiéséSOC“‘) 26.43 58.47  5.75 21.52  4.27  0.95  4.39  0.50  2.48 045  1.36  0.17  1.09  0.18 128.04 11.04

BIERH

o 44,12 86.61 9.81 36.30 6.53 1.40 6.23 0.92 5.28 0.99 2.92 0.44 2.89 0.45  204.88 9.07
mELezly =12

pE A [20] =45 34.00 66.8 7.97 37.30 6.20 1.18 4.43 0.83 4.53 1.17 2.61 0.52 2.69 0.43  103.86 5.03

BRG], =5 6.81 14.23 1.90 8.38 1.99 0.74 1.85 0.32 1.91 0.41 1.24 0.18 1.19 0.22 41.35 4.80

phag g RELI], =30 25.84  51.18 5.95 23.77 4.58 0.95 4.12 0.62 3.39 0.75 1.96 0.28 1.91 0.30  125.61 8.42
Mgy =3 41.00  58.00 10.20  36.80 5.69 1.35 5.81 0.83 3.21 0.34 1.95 0.13 1.59 0.26 167.16  10.84

o R REEEL
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research core and some typical areas
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Fig.5 Relative percentages of REE of the research core sediments in different occurrences
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