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Fig. 1 Study area and locations of sampling sites(modified from reference [217])
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RARE EARTH ELEMENT CHARACTERISTICS OF
SURFACE SEDIMENTS IN THE FUJIAN COASTAL
AREA AND THEIR IMPLICATIONS FOR PROVENANCE

LI Bo"?,SUN Guihua'?,ZHONG Hexian"?,LI Shun'?, WANG Yan®,ZHAO Li"?,LI Xuejie'"*

(1 Guangzhou Marine Geological Survey. China Geological Survey, Guangzhou 510075, China;
2 Key Laboratory of Marine Mineral Resources, Ministry of Land and Resources,Guangzhou 510075, China;

3 Guangdong Nonferrous Metals Geological Exploration Institution, Guangzhou 510080, China)

Abstract: Rare-earth elements (REE) are analysis for 173 surface sediment samples collected from the
Fujian coastal area in order to disclose the controlling factors onto the distribution pattern of REE and
their provenance. The total content of rare-earth elements (SREE) for bulk samples ranges from
35. 25 to 296. 98 pug/g with a mean value of 171. 05 pg/g. The average SREE content of the bulk sedi-
ments is quite close to the sediments from the Yangtze and Minjiang Rivers. On the other hand, the ra-
tio of light REE/heavy REE (LREE/HREE) ranges between 7. 56 and 16. 35 with a mean of 11. 27.
The enrichment of LREE is quite pronounced in surficial sediments. Both the chondrite -normalized
patterns and the ratios of (La/Sm)cy»(Gd/Yb)cy of REE of the sediments from the study area show
an accordant steep right-dipping REE distribution pattern with significant fractionation of light REE
and weak fractionation of heavy REE. In addition, observed are a moderate negative Eu anomaly ran-
ging from 0. 55 to 1. 06 with a mean value of 0. 80 and a less obvious Ce anomaly ranging from 0. 71 to
1.19 with a mean value of 1. 00. These features are rather similar to the upper continental crust. The
upper continental crust-normalized patterns of REE of the sediments show no significant fractionation
with respect to the upper continental crust. Therefore, the source of sediments is dominantly from the
continental crust consisting of felsic rocks. The enrichment and distribution of REE is generally con-
trolled by grain size of sediments. It seems that REE are more enriched in fine-grained fractions. In
some areas, REE composition of the sediments is influenced by carbonate and heavy minerals.

Key words: Fujian coastal area; Minjiang River; surface sediment; rare earth elements(REE) ; prove-

nance
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Table 1 The concentration and eigenvalues of REE in surface sediments in this study and comparison with the other types of sediments /(ng/g)
. S LREE/ ACe oEu  La/Yb La/Sm Gd/Yb ACe AEu  La/Yb La/Sm Gd/Yb
< Y Mz L C P Nd S E Gd Th Dy H E T Yb L
xH ’ ¢ ¢ r ‘ " ! y ? ' " Y REE HREE (CN) (CN) (CN) (CN) (CN) (UCC) (UCC) (UCC) (UCC) (UCC)
, ax 7.35  68.00 128.75 14.10 51.28 9.45 1.81 6.57 1.16 7.54 1.16 3.42 0.50 3.61 0.55 296.98 12.91 1.10 0.87 15.00 5.23 2.12 1.04 1.33 1.63 1.25 1.52
ﬁ]\?//lg Min 6.35 29.15 53.02 5.40 19.79  3.53 0.83 2.45 0.43 2.77 0.44 1.29 0.19 1. 36 0.21 122.89 17.56 0.95 0.64 8.05 3.61 1.29 0. 90 0.99 0.88 0. 86 0.93
n=
Avg 7.01 12.66 83.13 9.08 34.19 6.62 1.43 1,68 0.79 1. 95 0.74 2.15 0.31 2.16 0.32 193.21 11.01 1.02 0.79 13.35 4.05 1.76 0.96 1.21 1.45 0.97 1.26
.
V/{]» Max 2.54  39.33 72,05 8.10 28.99 4.95 0.97 3.17 0.55 3.56 0.53 1.55 0.23 1.63 0.25 165.18 16.35 1.10 0.87 15.00 5.23 2.12 0.99 1.61 2.22 1. 34 1.31
n==zo
Min 0. 96 8.16 14,18 1.74 6.25 1.24 0.32 0. 90 0.15 0.87 0.13 0.37 0.06 0.41 0.06 35.25  9.35 0.95 0. 64 8.05 3.61 1.29 0.68 0.89 1.18 0.97 0,87
Avg 1.50  21.52 38.65 4,30 15,50 2.73 0.62 1. 89 0.32 2.11 0.32 0.93 0.14 0.97 0.15 90.14 11.98 1.02 0.79 13.35 4.05 1.76 0.90 1.32 1. 60 1.17 1.13
015 B 5 - .- - - - - -
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n—
Min 4,71 27.56  50.13  5.58 20,46  3.95 0.84 2.90 0.50 3.24 0.49 1.47 0.21 1.54 0.22 119.20 10.16  0.97 0.55 11.62  4.18 1.29 0.92 0.85 1.26 1.00 0.92
Avg 5.69  42.29 79.52 8.65 31.64 5.84 1.17 4.03 0.69 4,42 0.67 1.92 0.28 2.01 0.30 183.41 11.75 1.00 0.74  14.19 55 1.62 0.95 1.13 1.54 1.08 1.16
AT FE Tl
#Mi,—i)ﬁ// Max 3.72 51.02 94.81 10.27 36.66  6.55 1.34 4,48 0.77 5. 14 0.82 2.32 0.36 2.45 0.36 217.36 14.36 1.19 1.06 19.55  5.18 1.91 1.12 1.63 2.13 1.24 1.37
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Min 1.71 11.62  19.36  2.42 8.46 1.57 0,44 1.10 0.19 1.18 0.17 0.52 0.08 0.55 0.08 47,78  8.56 0.88 0.75 10.83  3.92 1.23 0.83 1.16 1.18 0.93 0.88
Avg  2.84 2708 49.94 5.45 19.69 3.53  0.80  2.40 0.43 275 0.41 1.20 0.18 1.24 0,19 11532 12.06 0.98 0.87 14,91 4,74 1.61 0.93 1.34 162 1.13 1.15
A~ 9
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Avg 7.01 39.83  75.11 8.22  30.99 5.96 1.25 4,20 0.77 4,33 0.67 1.87 0.27 1.90 0.28 175.65 11.31 1.00 0.76 14,13 4.22 1.78 0.95 1.17 1.54 1.01 1.28
1 0.66 18.05 26.85 3.66 13.89 2.61 0.57 2.01 0.33 2.28 0. 36 1.08 0.16 1. 20 0.17 73.21  8.65 0.80 0.77 10.18  4.36 1.35 0.75 1.18 1.11 1.04 0.97
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TR B D . - - - - - - .
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n—
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n—=
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n—=
W5 X - R - - ,
173 Max 7.35 68,00 128.75 14.10 51.28 9.45 1.81 6.57 1.16 7.54 1.16 3.42 0.50 3.61 0.55 296.98 16.35 1.19 1.06  21.23 5.61 2.12 1.12 1.63 2.31 1.34 1.52
n—
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