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Fig. 1. Geological sketch map of the

Zhijing phosphorite deposit.
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1 mL HF0.5 mL HNO3, il 3% % # , KA E A&
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A, AR BT E FILE Sb.Cu.As.Sr.U
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Table 1. The contents of trace elements of phosphorite ores at Zhijin

BHE 61 G4 G7 Gl GI2 GI3 G617 Z1 Z3 Z5 76 Z9 TiE msaMEsRK
v 3624 10.88 22.57 120.66 17.68 25.18 43.40 7.34 12.04 9.55 12.80 8.39 18.90 90.00 0.2
Co 1.00 1.52 1.30 0.79 3.57 1.02 9.14 247 335 260 175 2.4 25 1500 0.17
N 821 16.16 12.26 7.53 16.56 9.98 98.64 18.05 11.55 10.79 10.99 8.93 19.14 56.00  0.34
Cu 58.71 71.00 81.01 83.56 68.24 100.24 176.70 39.15 63.18 53.73 64.04 66.44 77.17 40.00 1.9
As 12,50 13.31 11.78 7.92 10.63 8.37 40.63 13.79 7.20 8.46 11.95 11.29 13.15  9.00  1.46
Sr 601.89 748.88 481.03 291.46 256.92 366.99 583.04 256.89 550.49 434.33 369.17 719.46 472.46 410.00  1.15
C 1178 11.28 6.14 14.01 16.98 22.62 18.05 28.58 5.59 7.32 22.26 829 14.41 63.00 0.23
Z 1528 1978  9.25 15.30 25.83 24.96 118.70 7.88 14.85 12.11 17.80 26.78 25.71 132.00  0.19
Sh 109.33 8.25 6.49 5.14 13.71 5.8 17.56 7.34 4.18 5.9 30.20 18.27 19.35  1.00 19.35
Ba 240.64 413.39 265.63 231.18 277.31 286.73 781.12 110.90 525.18 540.05 211.14 311.08 349.53 538.00  0.65
Th 291 345 1.8 1.70 3.25 2.79 13.15 1.04 2.09 1.87 1.8 3.53 329 85  0.39
U 6.11 847 4.09 3.75 4.12 5.47 31.53 3.20 830 9.39 13.43 23.74 10.13 280 3.62
Te 0.05 0.06 003 007 0.07 0.12 038 00 0.07 0.04 0.08 008 0.09
H 042 046 02 044 0.6 070 3.26 0.20 0.39 030 049 0.67 0.68
U/Th 2.10 246 2.17 221 1.27 1.9 2.40 3.09 3.97 5.02 7.3 6.73 3.40
Co/Ni 0.12 0.09 0.1 0.10 0.2 0.11 0.09 0.14 0.2 024 0.16 027 0.14

EERREERT AP/ TIRATREE.

BED A+ w(Co)=0.79 x 10% ~ 9.14 x 10%,
H4E % 2.58 x 10%; w(Ni) =7.53 x 10% ~ 98.64
x 10%, F 3% 19.14 x 10%; Co A Ni K HLH K
0.14, B EB/NTF 1, R4 & B iy oK UL AE A £
ﬁE[”]o

— BT, LS SHMAMEEF Th &
ERTUSE, HRKNBRYTRIFHER, B U

EERTTh &, BARKIBREREHHIH
EREEHENES U, HRKTBEEST U/Th>
1,T3E K JLB & & U/Th < 1(Rona, 1987)[18),
AXBEFE U/Th REMT 1.27~7.39 ZH,F
HER 3.40, R H RKVLEE KR ER
fEo 7 lgw(U)-lgw(Th) WX R E L (A 2), #kK
NBYSEFREINBYRASENETX, FXBE
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Fig.2. Diagram of lgw(U)-lgw(Th) of phosphorite.
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Fig.3. A plot of Cr against Zr for sediments with
different genese.
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BITESWBREERAGR?2), A&XMfH
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Table 2. The contents of REE of phosphorite ores at Zhijin

wy/10°

Ew 3SIREE/ Ce/

KS 1a Ce Pk N Sm

Fu GI T™ Dy Ho Fr

Tm Yb In SREE Y Smy Eu" ZHREE Ce

G-1 157.01 135.55
G4 241.06 197.92
G7 160.46 120.11
G-11 101.11 85.39
G-12 163.39 116.30
G-13 136.68 112.59
G-17 268.38 229.30
Z17 2.47 48.52
Z3 193.34 126.47
Z5 153.79 103.04
26 120.47 89.05
Z9 234.42175.41

38.16 163.63
54.51 242.97
32.52 143.36
2.39 %4.76
31.98 139.99
27.74 123.43
60.97 262.41
13.37 57.72
34,19 147.97
28.10 121.30
21.86 9.4
48.44 205.7

30.66 9.27 36.61 4.9
48.39 13.38 55.87 6.98
28.04 8.2 32.8 4.12
18.16 7.49 22.47 2.78
25.62 7.14 31.50 4.04
23.47 9.32 30.72 3.78
51.5 17.75 63.77 8.4
9.98 3.50 13.29 1.75
27.85 8.67 34.50 4.57
2.97 7.18 28.78 3.0
17.2 6.38 22.33 3.06
36.36 12.67 46.5 6.43

28.96
38.95
2.93
15.37
2.67
21.12
46.1

10.16
26.17
21.52
17.58
36.99

6.15
7.91
4.92
3.2
4.0
4.5
9.45
2.12
5.66
4.7
3.95
8.20

15.49
2.25
11.98
8.00
12.11
11.00
23.95
5.66
14.75

1.78 8.40
2.2610.90
1.4 6.24
0.8 3.68
1.34 6.06
1.23 5.57
2.76 13.17
0.68 3.25
1.64 7.59
11.85 1.35 6.18
10.29 1.14 5.37
21.43 2.4311.78

1.01 637.65 285.65
1.30 942.64 375.81
0.77 578.55 238.76
0.46 384.14 168.47
0.71 567.54 247.14
0.66 511.89 231.5
1.78 1059.59 361.29
0.47 242.92 114.91
0.9 634.36 292.5
0.79 515.27 237.43
0.62 412.55 212.58
1.39 848.17 387.09

0.74
0.72
0.83
0.81
0.93
0.85
0.76
1.06
1.01
0.97
1.2
0.94

1.3 5.17 0.4
1.21 5.53 0.4
1.33 5.9 0.38
1.7 5.76 0.4
1.18 5.8 0.37
1.63 5.51 0.43
146 5.26 0.42
1.43 5.5 0.36
1.2 5.62 0.36
1.32 5.53 0.36
1.53 5.4 0.4
1.45 5.27 0.38

B SR AL IE B PAAS(McLennan, 1989), Ce/Ce” = Cey/(Lay x Pry)®* ,Ew/Eu” = Eun/(Smy x Gdy)®*.
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Fig.4. PAAS nomalized REE pattems in the Zhijin phosphorites.
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ELEMENT GEOCHEMISTRY OF ZHIJIN PHOSPHORITES, GUIZHOU PROVINCE

~

SHI Chun-hua''?, HU Rui-zhong”, WANG Guo-zhi?

(1. The School of Tourism and Health, Zhejiang Forestry University, Hangzhou 311300, China;
2. Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
3. Chengdu University of Technology, Chengdu 610059, China)

Abstract: Phosphorites from the Gezhongwu Formation in Zhijin County consist mainly of bioclast dolomitic and siliceous
phosphorite. They generally show bioclast structure and are made mainly of small shelly fossils and alga fossils. The trace
element and REE contents of phosphorites were analyzed by Finnigan Mat Element high resolution ICP-MS. The results of
analysis suggest that the phosphorites are rich in As and Sb; the ratio of Co/Ni is 0.14 and the value is less than 1; the
ratio of U/Th is between 1.27 and 7.39, the average is 3.40; the sample is located in the field of the hydrothermal
sediments on the plots of lgw(U)-lgw(Th) and Cr-Zr, which indicates the phosphorites were deposited in hydrothermal
environments. The phosphorites are rich in REE, especially Y, the total REE concentrations are high. The Zhijin
phosphorites show negative Ce anomalies, indicating that marine depositional environments are oxic. PAAS-normalized REE
concentrations plotted against respective atomic numbers are characterized by slight MREE enrichment, showing hat-shaped
REE patterns. The pattens suggest that fauna played an important role in phosphorite formation. The phosphorites are
characterized by positive Eu anomaly, high 2 REE and high 2 LREE/ 2 HREE ratio, suggesting that Zhijin phosphorites
are of normal marine deposition plus hydrothermalism origin.

Key words: geochemistry; phosphorite; Gezhongwu Formation; hydrothermal deposit; Zhijin, Guizhou Province
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