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Fig.1 Geological map of the Xiangjiang watershed (after PENG et al., 2011)(a)
and location of sediment cores for sampling(b)
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Table 1 Concentration of the major elements(wt. % )from the Zhubugang of Xiangjinag River

S ALO; CaO Fe,O; K.O MgO MnO Na,O P,O;s SiO, TiO, L.OI Total
ZB 6-1 | 13.00 0.94 6.22 2.22 1.01 0.26 0.53 0.18 67.23 0.83 7.34 99.77
ZB6-2 | 11.50 0.81 5.55 2.07 0.94 0.29 0.72 0.15 71.58 0.82 5.78 100.20
ZB 6-3 | 13.96 0.72 6.52 2.24 1.04 0.32 0.66 0.19 65.57 0.87 7.82 99.90
ZB 6-4 | 15.25 0.67 6.64 2.33 1.08 0.37 0.42 0.18 63.84 0.91 8.25 99.94
ZB6-5 | 9.62 0.62 5.87 1.81 0.76 0.41 0.41 0.12 74.82 1.13 4.08 99.65
ZB 6-6 | 10.84 0.66 6.54 2.09 0.86 0.40 0.66 0.16 71.52 0.89 5.08 99.69
ZB 6-7 | 14.54 0.97 7.66 2.33 1.11 0.40 0.52 0.26 62.11 0.85 9.24 100.01
ZB 6-8 | 13.23 0.69 6.18 2.55 1.07 0.64 0.59 0.19 67.58 0.78 6.27 99.76

S5 13.92 0.59 6.22 2.25 0.95 0.33 0.59 2.25 0.54 0.16 7.19 99.87

CV 0.08 0.07 0.18 0.13 0.50 0.15 0.21 0.06 0.29 0.27 0.26 0.00

UCC 13.65 3.31 5.35 2.58 2.52 0.1 2.78 0.15 65.46 0.65 3.28 99.87
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Table 2 Concentration of trace elements(107°) of sediments from the Zhubugang of Xiangjinag River

5 | Sc \Y Cr Mn Co Ni Cu Zn | Ga | Ge | Rb Sr Y Zr Hf | Nb Cs Ba

ZB6-1]11.90| 92.65 | 73.74 2199 18.74 | 61.18 | 74.03 |431.60]19.08 |12.597[161.40|54.11 |40.54 | 524.6 | 13.16 | 17.92 | 17.12| 412.2
ZB6-2110.27| 79.03 | 73.89 2267 15.69 |44.71| 57.72 |1356.40|16.22 |2.344145.10|48.86|36.62 | 629.7 | 16.65 | 17.80 | 14.18 | 385.2
ZB6-3(12.59| 99.90 | 79.46 2768 20.32 |56.96 | 70.17 |430.60|20.31|2.516|164.20|52.15|39.51| 463.8 | 12.09 | 18.20 |17.61 | 444.4
ZB6-4|14.06 | 112.60 | 82.26 3115 21.80 [58.09| 72.38 1403.30|22.35(2.579|171.20|55.05|38.60 | 631.8 | 16.44 | 19.21 |18.74| 476.4
ZB6-5(10.09| 71.38 | 78.88 3179 14.05 [30.81| 45.16 |242.60|14.91 |2.446|113.20|42.90 | 68.48 |2039.0| 54.76 | 32.81 | 10.09| 407.7
7ZB6-6|10.48| 77.77 | 69.24 3217 16.41 |57.73| 52.97 |361.70|15.91 |2.478 |138.80|48.67 | 55.54 |1308.0| 33.46 | 18.63 | 13.00| 450.3
ZB6-7|13.01[102.50| 78.67 3170 23.52 [72.19| 68.19 |624.40|19.51 2.444]160.30|56.61 |37.75| 359.2 | 9.887 | 16.83 | 18.65| 495.5
S 113.11(101.96(103.97 2705 18.67 [ 80.28 | 79.25 |485.89(20.74 12.680|162.22|53.9047.02 | 823.4 | 22.08 | 20.51 | 17.05| 556.0
CV |0.17 | 031 | 0.28 0.50 0.22 | 2.56 | 0.31 | 0.36 | 0.19 |0.120| 0.16 | 0.17 | 0.22 | 0.7 | 0.69 | 0.22 |0.22 | 0.2

ucc | 15 98 80 10966315 17 38 32 70 18 |1.340| 82.00 [266.00/17.40| 188.0 | 5.12 | 12.00 | 3.55 | 678.0
5| La | Ce Pr Nd Sm Eu Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu Ta | Pb | Th U

ZB6-1{52.321103.90| 12.03 | 44.70 8.361 | 1.335|7.194 | 1.246 |7.441|1.546| 4.387 |0.671 |4.420| 0.684 | 2.494 | 122.9 |24.46| 6.470
ZB6-2(50.33| 98.14 | 11.55 | 42.52 7.862 | 1.125 | 6.746 | 1.155 | 6.801 | 1.379| 3.923 |0.606 | 4.062 | 0.630 | 2.216 | 100.1 |25.03| 6.535
ZB6-3150.13| 99.31 | 11.54 | 42.92 7.993 | 1.311 | 7.115 | 1.216 | 7.325|1.503 | 4.262 |0.643 |4.140| 0.634 | 2.266 | 130.6 |26.94| 6.702
ZB6-4(62.34|126.30 | 14.40 | 53.02 9.432 | 1.454 | 7.838 | 1.264 |7.245|1.469| 4.178 |0.6374.290 | 0.682 | 2.215 | 126.4 |28.38 | 7.352
ZB6-5|96.16|211.70 | 22.81 | 83.45 | 14.980 | 1.272 |12.270] 2.093 |12.470]2.646| 7.866 | 1.273|8.735| 1.427 |14.010| 71.71 |50.14 |12.500
ZB6-6|60.92126.20| 14.54 | 53.39 | 10.140 | 1.383 | 9.442 | 1.633 |10.030/2.131| 6.155 |0.952]6.293| 0.992 | 2.150 | 103.9 |36.05 | 8.682
ZB6-7(52.45/102.10| 12.00 | 44.51 8.188 | 1.379 | 7.047 | 1.194 {6.999 | 1.406| 3.941 |0.596 |3.857| 0.593 | 1.853 | 147.5 |24.40| 6.390
SEYs168.77/139.84| 15.85 | 58.37 | 10.620 | 1.430 | 9.060 | 1.490 [8.720(1.790| 5.120 |0.790{5.260 | 0.830 | 2.920 | 197.2 |35.29 | 8.490
CV 1027 | 029 | 0.27 0.27 0.280 | 0.150 | 0.250 | 0.230 |0.220|0.220| 0.230 |0.250]0.270 | 0.300 { 0.770 | 0.4 | 0.35 | 0.290
UCC [30.00| 64.00 | 7.10 | 26.00 | 4.500 | 0.880 | 3.800 | 0.640 |3.500|0.800| 2.300 |0.330|2.200 | 0.320 { 0.740 | 18.0 | 8.95 | 1.550
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Table 4 Sediment heavy metal pollution hierarchies
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Geochemical Characteristics of Elements in the Sediments
of Zhubugang Xiangjiang River

WU Ya-Ji, PENG Bo, YANG Xia, ZANG Kun, KUANG Xiao-Liang, WU Bei-Juan, ZHAN Ting

(College of Resources and Environment Science,Hunan Normal University,Changsha 410081,China)

Abstract:The Xiangjiang River is one of the most serious heavy metal pollution river in China.Concentration of
major elements and tract elements in sediments from the Zhubugang Xiangjiang River in Hunan Province(China)
were analyzed using the XRF and ICP-MS techniques. Results show that concentration of major elements in the
sediments are relatively less variable,i.e.the chemical composition of the sediments is characterized by significant
depletion of CaO.Na,O,and by relative enrichment of MnO+ P,Os. Fe,O;. Al,Os. LOI. Concentration of trace ele-
ments in the sediments are widely variable, i.e. the chemical composition of the sediments is characterized by de-
pletion of Ba, Sc, Mn, Sr and by enrichment of other rare elements. Major elements and REE were analyzed and
the results show that the resource of the sediments are upstream weathering granite. By factor analysis, and corre-
lation analysis method, the elements of sediments were analyzed and the results show that the source of sedi-
ments are mainly terrigenous detrital minerals, and authigenic accessory mineral like phosphorite and pyrolusite
are included, and Ni. Pb. Cu may from the anthropogenic process. The Geo-accumulation Index indicate that Ba
is no contamination; relatively the study area has been slightly contaminated by heavy metal V.Cr.Co.Ni.Th.U
with the degree of uncontaminated to moderately ; elements Cu. Pb.Zn . Mn has the moderately contamination
degree;besides, it has been moderately to heavily contaminated by Sc. So the heavy mental Cr. Ni. Cu. Pb.Zn.
Mn. Sc polution should be payed more attention to.

Key words: geochemical characteristics of element; provenance discrimination; heavy mental contamination;sed-
iment



