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Fig. 1 The columnar section and lithology of Hole FZ1
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Fig. 2 Vertical variations of Rb/Sr, Sr/Ba and REE
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Table 1 REE, Sr/Ba and Rb/Sr in the upper and lower sediments of core FZ1
B (9~268 cm, RGBT 45) T B (280~539 cm, BE i EL 45)
TER /M S ENIE] ¥l o/ MA IS oN[i] ¥IfE
(1076) (1076) (1076) (1076) (1076) (1076)
Lu 0.09 0.12 0. 10 0. 48 1. 00 0. 66
Tm 0.09 0.12 0.10 0. 49 0. 88 0. 64
Tb 0.21 0. 25 0.22 1.08 1.79 1. 40
Ho 0.22 0. 27 0. 24 1. 18 1.98 1.54
Eu 0. 29 0. 35 0. 31 1.51 2.22 1. 82
Yb 0. 69 0. 87 0.76 3. 60 6. 31 4.41
Er 0.73 0. 90 0. 80 3.83 5.99 4. 50
Dy 1.22 1. 48 1.31 6. 46 9.91 7.81
Gd 1. 60 1.91 1. 70 8. 48 13. 49 10. 29
Sm 1.70 2. 00 1.78 8.98 14. 22 11. 04
Pr 2.57 3. 05 2.72 13.52 21. 80 16. 85
Y 6.61 8. 37 7.23 36. 35 56. 17 43. 81
Nd 9. 34 11. 10 9. 89 49. 52 79. 59 61.51
La 12. 85 14. 59 13. 66 65.51 112. 10 82. 11
Ce 23.10 28.10 24. 64 135. 00 229. 40 179. 07
B B (9~268 cm) T B (280~539 cm)
JCE A
/M KM ¥ /ME KM ¥
Sr/Ba 0. 20 0.28 0.23 0.11 0.14 0.12
Rb/Sr 0.51 0. 66 0. 58 2.27 3. 69 2.97
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Table 2 Average REE in the sediments from Min River, earth of Fujian, upper crust, Yangtze River and Yellow River

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
B YT Y5 82.11 179.07 16.85 61.51 11.04 1.82 10.29 1.40 7.81 1.54 4.50 0.64 4.41 0.66
faad 41.10 89.80 9.40 33.10 6.12 1.21 5.21 0.72 4.60 0.91 2.84 0.39 2.60 0.37
I e 4 30.00 64.00 7.10 26.00 4.50 0.88 3.80 0.64 3.50 0.80 2.30 0.33 2.20 0.32
KT 36.09 65.08 8.33 32.60 6.09 1.30 5.58 0.85 4.71 0.98 2.56 0.37 2.23 0.33
B B 28.97 53.92 7.07 26.67 4.99 1.04 4.65 0.75 3.92 0.84 2.23 0.35 2.05 0.31

AR ORI IR 425 (1992) 5 b2 REE ZERMEHE Taylor(1985) ; K VT R3] wERHEAZ 7l F125 A5G (1999a) ,
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Table 3 Normalized REE in the sediments from Min River, earth of Fujian, upper crust,
Yangtze River and Yellow River (Chondrite-normalized)

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

M YLYI(E /BRBIBR A 264.87 221,62 138,11 102.52 56.62 24,76 39.73 29.54 24,25 21.45 21.43 19.75 21.10 20.50
EE /R A 132,58 111,14 77.05 55.17 31.38 16.46 20.12 15.19 14.29 12,67 13.52 12.04 12.44 11.49
LM A /BRI A 96.77 79.21 58.20 43.33 23.08 11.97 14.67 13.50 10.87 11.14 10.95 10.19 10.53 9.94
KA/ BRI A1 116.42 80.54 68.28 54.33 31.23 17.69 21.54 17.93 14.63 13.65 12.19 11.42 10.67 10.25

B/ BRORL R A 93.45 66.73 57.95 44.45 25,59 14.15 17.95 15.82 12.17 11.70 10.62 10.80 9.81 9.63

BROBLPR G bRAEM /1076 0.31  0.808 0.122 0.6 0.195 0.0735 0.259 0.0474 0.322 0.0718 0.21 0.0324 0.209 0.0322

T AR EVORME PR IR 455 (1992) 5 E 155 REE YERRYE Taylor(1985) ; K VLRI E YERHE <P Alk fZE S (19992) 5 BB B A7 REE

AR Boynton (1984),
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Fig. 3 Distribution pattern of chondrite-normalized
REE in the sediments from Min River,
earth of Fujian, upper crust, Yangtze

River and Yellow River
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Table 4 REE fractionation data in the sediments from Min River, earth of Fujian, upper crust,

Yangtze River and Yellow River (Chondrite-normalized)

>REE >.Ce Y 2Ce/2Y SEu 5Ce La/Lu La/Yb La/Sm Gd/Yb
] 7T 383. 65 352. 40 31.25 11. 28 0.52 1.16 12.92 12.55 4. 68 1.88
fmd e 198.37 180. 73 17. 64 10. 24 0. 66 1.10 11. 54 10. 66 4,23 1. 62
b 146. 37 132.48 13. 89 9.54 0. 66 1. 06 9.74 9. 20 4. 20 1.39
KT 167. 11 122. 66 15. 10 8. 12 0. 68 0. 90 11. 36 10. 91 3.73 2.02
] 137. 74 122. 66 17.61 6.97 0. 66 0.91 9.71 9.53 3.65 1.83

E:REE &8 507 1076,
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Table 5
upper crust, Yangtze River and Yellow River (NASC-normalized)

Normalized REE in the sediments from Min River, earth of Fujian,

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

MWE S 2.57 2.45 2,13 1.8 1.94 1.47 1.98 1.65 1.35 1.48 1.32 1.28 1.42 1.38
/g s 1,28 1,23 1,05 1,00 1.07 0.98 1.00 0.8 0.79 0.88 0.84 0.78 0.84 0.77
/AT 0.94 0.88 0.90 0.79 0.79 0.71 0.73 0.75 0.60 0.77 0.68 0.66 0.71 0.67
KIL/ LT .13 0.89 105 0.99 107 105 1.07 100 0.81 0.94 0.75 0.74 0.72 0.69

B /AL T 0.91 0.74 1.05 0.81 0.8 0.8 0.8 0.8 0.68 0.81 0.66 0.70 0.66 0.65
JeSETUAARHEM (106 32 73 7.9 33 57 1.24 5.2 0.8 58 1.04 3.4 0.5 3.1 0.48

A I RHE MR 4 25 (1992) ; | 5% REE %ORHMREHE Taylor(1985) ; K VT FIEM PO RHEZ <Pl FIZE A 56 (1999a) 5 JL 2 714 REE (A

## Haskin 2£(1968) .
10

TR AR AL B AR S IR 3R AT T 2 REE, 2 Ce /
= —— e Y SEu il 3Ce Z [ {1 3E R HL (7L IR T
e TR AL (8 5) . TP L
= AT 0 T 8 B B VR JE 0725 AL B 52 AR
i L A 13 TR M R 2

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmYb Lu

O P S eSS A R I 15 e 9 B8
REE Jb36 sCA bR A B
Fig. 4 NASC-normalized distribution pattern of
REE in the sediments from Min River, earth of Fujian,

upper crust, Yangtze River and Yellow River

3Eu  8Ce La/Lu La/Yb La/Sm Gd/Yb
Wy 0.75 105  1.87 180  1.32  1.39
(3)9Eu A= §Ce F i fEHEEH 0.94 100 167 153 120 1.20
SEu Ml 6Ce 57 2 S IR PR 85 1) B 2 S M0, Bkt b 0.93 0.96 1.41  1.32  1.19  0.86
WA AL RN L 26 TUAAREAR 5 0 ] VA S oRE L HE KT 098 0.82 164 157 106  1.49
il 4 2888 5L BA B KA SEu 2 3 Al K9 6Ce #W 0.95 0.82 140 137 103 135

B 73— 508 OEu Al 6Ce S 1R[] |

Fo6 EIGREELE, P KT
7 REE £ B 51 (AL E TS AR )
Table 6 REE fractionation data in the sediments
from Min River, earth of Fujian, upper crust, Yangtze

River and Yellow River (NASC-normalized)

T :REE &80 1076,
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Table 7 Correlation coefficients of

> REE, >Ce/2Y,8Eu and 5Ce

> REE 2Ce/2Y SEu 5Ce
> REE 1
2Ce/2Y  0.782%* 1
3Eu —0.740**  —0.533%* 1
5Ce 0.941* * 0.704**  —0.661"* 1

® % FIRAE 0. 01 KGRI B EA K.

2 7 AT LLE 1, 0Eu 5 X REE, 2 Ce/2 Y
B3k 1 A G, AH G R 005390 2 — 0. 740 Fil—0. 533,
5Ce (5 X REE. 2 Ce/2Y ¥ M IEM 6. HKE R %L
G398 0. 941 F1 0. 704, P, SEu Fl 8Ce % 5
> REE {H B &P Ef K 1T 0Eu A1 6Ce W) 2 fAH K
(FHCHREL—0. 661) . W TIZHifLUTRY B AT R
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-, L Cullers ARFE M —HE A& TR AT I T
REE 7E26 kg b B H ARG b 1) 5 S R AN
DU L ER R B 5 YR EOi R REE 241K,
H REE Fe/ 20T n bR IR 24 o REE 484
FES 2 ORTRPREGR (] i DT ) H: REE 4 it R
AHENS PR T REE £ ZA7 T 26 ok 94 43
IR Z B RHIE T YR AR ST A A Y

PR R b R BE R T — A it i R B AT
PRAFAR -1 200 F 5 o HIA P X5 457 il 24706 20 i 12
IR RLEE RN, ABTE A 5 A58 Hh N 5870 7% TR
JEXT REE (5205,

4 5Bt

(D BT ALY g S Rb/Sr #l Sr/Ba H
{382 REE & B 7E M B g AR W 2 L X
] 3 2 AR A0 5 PUAAH BT AR OC . 4% il 2 e R 1
270 em BAZRAL BB AR R T AL TURR ] i AH
PRBFLAZ TR R AL . RIS B bR ik v
FEWAR S TR S IR PR YRR AL

() H{THALULAY) REE Bl & T iy K
TR T -5 4 A SO He T . SR W TAR Y %
SEAE T IR VLR B A A IR LB OF 5 5
R P ) A A S R0 R YLK AR AR G, [ REE %8¢
(42 BE S50 i B B TR R D

() Ll BB LS SUA PR L Z R » BT
BEFLUUR AR 03 o A AR X A BT A LR
AU BAT B4 i e S AR 100 57
1713 R YL AR B A e S R D A T VT A
DR Z I, TR BA SEu f 5 7 Al 6Ce
ISR S R iR g 0. A, [HVT REE
O AR IE S EOE W TURY) 22 1% Tl )
U5, 55 A AR AT S U BRI — 2K

TREE/10° 2Ce/ZY 8Ce S6Eu
300 400 500 600 4 3 6 0.9 1 1.1 0.6 0.7 0.8
250 I | I | ' 250 [ I | I 250 I | I | 1250 I | I |
4 o
300 300 4 300 4 300 —
350 3504 350+ 350
1 <
5
@ 400 — 400 + 400 + 400 —
S
450 450 4 450 4 450 +
500 \1 500 500 500
550 550 - 550 - 550 -

K5 EYTAEFLEREE, 2 Ce/ 2 Y . 8Eu il §Ce FEIR FEEAR{L
Fig 5 Vertical variations in 2 REE, >Ce/2>Y,8Eu and 8Ce
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TRACE ELEMENTS GEOCHEMISTRY OF MIN RIVER CORE SEDIMENTS

ZHANG Guifang"*?, ZHEN Zhuo', BARRY Rollet', HUANG Kangyou'
YUE Yuanfu!s, ZHU Guangqi'

(1. School of Earth Sciences and Geological Engineering, Sun Yat-sen University, Guangzhou, 510275;
2. Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Ministry of Land and Resources, Guangzhou, 510075;
3. Guangdong Key Laboratory of Mineral Resources &. Geological Processess Guangzhou, 510275;

4. Department of Anthropology, University of Hawaii, 2424 Maile Way. Honolulu, HI, USA)

Abstract; The geochemical characteristics of trace elements from river sediments can be used to study the
evolutionary history of sedimentary basins, depositional environments, and the source of sediments. A 540
cm long sediment core was collected from a residual swamp in Fuzhou of the Min River drainage basin. The
geochemical characteristics of the ratios of trace elements (Rb/Sr and Sr/Ba) and REE of the sediments
suggest a sharp turning point when the deposits change from the proluvia-alluvial to the swamp and the
change in provenance in different depositional environments. Owing to the wide distribution of magmatic
rocks and rare earth elements in the Min River drainage area and the acid earth in Fujian and the acid water
in the Min River, most REE in the Min River sediments are bigger than those in the upper crust, Yangtze
River and Yellow River, and close to the earth of Fujian. Normalized with chondrite and NASC, the Min
River sediments show more abundant LREE than the Yangtze River and Yellow River with a right-tilting
REE distribution pattern. The negative Eu anomaly and positive Ce anomaly are obvious and closely relat-
ed to 2 REE, which implies they are controlled by the environmental variation in the source region and the
fluvial transportation. This work is helpful for the study of paleo-estuary sediment evolution of the Min
River and the composition and source of the neritic sediments off Fujian and in the Taiwan Strait.

Key words: core; rare element; REE; geochemistry; the Min River



