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Fig. 1 Geological background of the study area, sampling stations for surrounding river sand

section lines for provenance discrimination
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FR2 MERREKABARTRYYREEL (FB5)
Table 2 Sediment source index of study area and surrounding rivers(Part of total data)
P Bl 28 (n=55) SR AR (n=96)
PIL WiEfExR  PL YRR Pl #EIER PIL WiEsExR  PL YEfER P WEdER
0.489 KR YT 0.416 £ 0.572 KL 0.414 R YT 0. 206 KL 0.683 AT

0.502 i) YT 0.218 KT 0. 802 KT
0. 487 YT 0.383 KT 0. 604 KT
0.496 [iA 0.413 K 0.576 K

0. 490 LY. 0.361 KT 0.629 KT

0. 491 R YT 0.411 KL 0. 580 KL
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Fig. 8 Discrimination plot of Provenance Index(PD)
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RARE EARTH GEOCHEMISTRY OF COASTAL SURFICIAL
SEDIMENTS OFF ZHEJIANG AND FUJIAN PROVINCES AND
ITS IMPLICATIONS FOR PROVENANCE

NING Ze'*?,HAN Zongzhu',BI Shipu®?®,KONG Xianghuai**,
ZHANG Yong®>** ,XU Chengfen*’,HU Gang”"*

(1 Ocean University of China, Qingdao 266100, China; 2 Key Laboratory of Marine Hydrocarbon Resources
and Environmental Geology, Ministry of Natural Resources, Qingdao 266071, China;
3 Qingdao Institute of Marine Geology, CGS, Qingdao 266071, China)

Abstract: 151 surface sediment samples taking from the argillaceous deposits off the Zhejiang-Fujian
coasts and 71 samples from surrounding rivers have been tested in order to reveal the distribution pat-
tern of grain size, rare earth elements, 3Eu and §Ce, and chondrite-normalized and UCC-normalized
REEs. The rare earth composition is compared with those of the surface sediments from the Yangtze
River, Oujiang River, and Minjiang River. The Fj, discriminating function is adopted taking Ce/L.a and
Sm/Nd as the element pair. The results suggest that the surface sediments in the study area are not
formed from a single source, but a mixed source of the Yangtze River, Oujiang River, and Minjiang
River. The contribution of the three rivers to the deposition on continental shelf surrounding to the
study area is in a decreasing order from the Yangtze River to the Oujiang River and finally to the Min-
jiang River. The Yangtze River is doubtlessly the major contributor of clastic sediments to the inner
shelf. However, the sediment sources of the outer shelf surface sediments are rather complex. It
seems that the mixingt of the sediments from the three rivers is more important and pronounced on the
outer shelf.

Key words: Zhejiang and Fujian coastal waters; surface sediments; rare earth elements; source
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Table 1 Composition and main indices of rare earth elements of the surface sediments in the study area rivers around eastern coast of China

FE Y LREE/ La/Yb La/Yb SEu 5Ce SEu 5Ce Gd/Yb Gd/Yb
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu > REE
X 45k 2HREE (CN) (UCC) (CN) (CN) (UCC) (UCC)  (CN)  (UuCcO)

Min  38.40 62.60 &8.85 32.2 5.84 1.22 5.07 0.77 4.51 0.92 2.56 0.41 2.66 0.42 173.59 7.71 8.67 0.94 0.66 0.79 1.01 0.75 1.50 1.08
P it 2 Max  42.70 93.60 10.1 37.1 6.96 1.43 6.03 0.96 5.61 1.11 3.08 0.48 3.11 0.48 207.02 9.88 9.97 1.08 0.70 1.12 1.07 1.06 1.65 1.19
(n=55) STD 1.02 4.8 0.21 0.81 0.19 0.03 0.16 0.04 0.23 0.03 0.09 0.01 0.09 0.01 6.76 0.36 0.27 0.03 0.01 0. 04 0.01 0.04 0.03 0.02
e M AV 40.65 81.82 9.60 35.32 6.48 1.34 5.66 0.87 5.10 1.03 2.83 0.44 2.87 0.45 194.48 9.10 9.55 1.04 0.68 1. 00 1.04 0.94 1.59 1.14

Ccv 2,51 5.94 2.26 2.30 2.95 2.41 2.80 4.26 4.47 3.22 3.21 3.19 3.11 3.16 3.48 3.93 2.80 2.80 1.40 4.43 1.40 4.43 1. 94 1.94

Min  25.20 49.60 6.31 23.10 4.22 0.88 3.65 0.56 3.17 0.63 1.72 0.26 1.64 0.25 128.69 .94 6.51 0.71 0.57 0.72 0.88 0.68 1.50 1.08

o

Ak 241 Max  42.80 87.30 10.20 36.50 6.84 1.43 5.73 0.94 5.72 1.11 2.95 0.45 2.90 0.45 199.44 11.88 14.67 1. 60 0.76 1.09 1.17 1.04 1.97 1.41
(n=96) STD 3.52 7.71 0.79 2.69 0.49 0.10 0.43 0.08 0.46 0.10 0.27 0.04 0.27 0.04 16.05 0.67 0.99 0.11 0.02 0. 04 0. 04 0. 04 0.11 0.08
WS AV 37.35 74.95 8.78 32.07 5.85 1.18 5.00 0.76 4.28 0.86 2.37 0.37 2.37 0.37 176.57  9.80 10. 67 1.16 0.67 1. 00 1.03 0.94 1.71 1.23

Ccv 9.42 10.28 8.99 8.38 8.37 8.53 8.50 9.90 10.77 11.07 11.27 11.52 11.30 11.36  9.09 6. 84 9.28 9.28 3.63 4.06 3.63 4.06 6.42 6.43

Min 9.58 18.00 2.13 7.30 1.32 0.28 1.15 0.19 1.13 0.24 0.71 0.12 0.79 0.12 43.06 8.45 8.18 0. 89 0.43 0. 86 0.66 0.81 1.17 0. 84

Max  90.40 166.00 17.50 60.40 10.90 1.95 9.50 1.42 8.05 1.62 4.56 0.72 4.64 0.73 362.71 15.20 16.12 1.75 0.69 1.66 1.07 1.58 2.03 1.45

(]:ig; N STD  22.42 44.12 4.66 16.18 2.79 0.51 2.42 0.35 2.00 0.40 1.10 0.17 1.08 0.17 97.41 1.39 2.12 0.23 0.07 0.14 0.10 0.13 0.21 0.15
AV 40.37 80.35 8.86 30.81 5.35 0.92 4.62 0.69 3.92 0.80 2.22 0.35 2.29 0.36 181.89 10.73 11.55 1.26 0.56 1.02 0. 86 0.97 1.59 1. 14

CV 22.42 44.12 4.66 16.18 2.79 0.51 2.42 0.35 2.00 0.40 1.10 0.17 1.08 0.17 97.41 1.39 2.12 0.23 0.07 0.14 0.10 0.13 0.21 0.15

Min 9.92 23.5 2.84 10.80 2.70 0.20 2.41 0.38 2.16 0.46 1.34 0.21 1.42 0.22 65.23 3.27 2.32 0.25 0.22 0. 88 0.33 0. 83 0.82 0.59

. Max  91.20 162.00 14.80 51.00 8.24 1.30 7.28 1.02 5.77 1.19 3.99 0.50 3.22 0.50 351.19 14.38 20.91 2.27 0.62 1.25 0.96 1.18 2.00 1.43
(:ig; N STD  16.23 31.42 2.70 9.63 1.58 0.30 1.39 0.19 1.10 0.21 0.68 0.08 0.52 0.08 64,64 2.06 3.18 0.35 0.08 0.10 0.13 0.09 0.23 0.17
AV 40.44 80.09 8.44 29.56 5.11 0.83 4.49 0.69 4.02 0.84 2.48 0.37 2.46 0.38 180.20 10.35 11.01 1.20 0.52 1.03 0. 80 0.98 1.46 1.04

CV 40.14 39.24 32.06 32.60 31.02 36.03 31.04 27.68 27.40 25.18 27.48 22.25 20.99 20.90 35.87 19.95  28.88  28.88 15.98 9.33 15.98 9.33 15.88 15.88

Min 1.45 2.20 0.32 1.21 0.23 0.05 0.23 0.04 0.22 0.05 0.14 0.02 0.13 0.02 6.31 6.42 7.52 0.82 0. 60 0.78 0.92 1.02 1.93 1.39

- Max  46.20 96.10 10.30 38.20 6.96 1.46 6.26 0.99 5.46 1.12 3.08 0.48 3.12 0.48 215.09 11.98 13.14 1.43 0.78 1.08 1.20 1.02 1.93 1.39
(”ii N STD  11.37 25.37 2.62 9.66 1.74 0.35 1.53 0.24 1.36 0.28 0.78 0.12 0.79 0.12 55.96 1.02 1. 24 0.13 0.04 0.08 0.06 0.07 0.13 0. 10

AV 31.99 63.97 7.49 27.87 5.04 1.06 4.44 0.68 3.73 0.77 2.13 0.32 2.13 0.32 151.95 9.31 10.13 1.10 0.69 0.97 1.06 0.92 1.69 1.21

cv 35.55 39.66 34.91 34.64 34.61 32.97 34.41 35.62 36.37 36.73 36.64 37.01 37.19 37.07 36.83 10. 95 12.24 12.24 5.93 8.42 5.93 8.42 7.88 7.88

iF 5 W X - 34 39.00 78.38 9.19 33.70 6.17 1.26 5.33 0.82 4.69 0.95 2.61 0.41 2.62 0.41 185.52 9.45 10. 11 1.10 0.67 1.00 1.04 0.94 1.65 1.18

o 33.00 67.00 7.37 29.00 5.60 1.00 5.11 0.73 3.42 0.64 1.50 0.15 2.20 0.24 156.96

o

TE 32 9RO B X106 50 S RE SV 5 Mins /M s Max: i KA 3 STD: bR 22 5 AV P {8 5 CV 28 5 280 ON Oy BRORE B A7 b 4R 0140 s UCC Sy bRt S dm i db L4 5 o [ 7 g B4 51 | Sekls)



