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Fig. 1 Geological map of Tongchanggou copper deposit, Hezhang County, Guizhou
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Fig.2 Geological sketch map of fractional, alterational, and copper mineralized zones in Hezhang Tongchanggou
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Table 1 Chemical analysis of copper ore

Si0, ALO,  TFe,0,  K,0 Na, 0 Ca0 MgO Cu

Cs 44.05 13.84 11.98 1.52 2.80 6.41 7.26 1.67

Cj (3 ) 48.84 15.05 12.98 1.61 2.79 2.79 5.98 2.38
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Fig. 3 Sandstone copper ore Fig.4 Sandstone copper ore (reflected light)
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Fig. 5 Altered structure - brecciae HRT MFLERRE S5 <10
rock containing copper Fig.6 Chalcopyrite and malachite in altered

structure - breccia rock containing copper

2000 8
#1500 ’
| Cu
1000{ Cu | A
. .
||
| 1 ] |
1 fi F
s | }l ; !1
c ell o | [
'né"w?l\.f}"s‘l‘) Lﬂ*‘“wwa—n—f ‘I'\-JF' s.._..j '\._u'r;'\

0 1 2 3 4 5 6 7 ] 9 10
keV

BT MERETHE(C-2)PHET M X SRR MERE
Fig. 7 EDX and SEM morphological images of bornite of sandstone copper (C -2)
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Table 2 The map of scanning electron microscopy and

o EDX analysis of bornite of sandstone — type
3 copper ore (C -2)
3.1 ~ 1% ( ) 1% ( )
N CK 1312 +/-34 17.00
( ) \ ALK 350 T 0.50
N ( ) Si K 352 +/-47 0.37
N N S K 25675 +/ =254 20.82
. Fe K 7862 +/-201 10.44
( ICP — MS) . Cu K 23494 +/ =303 15(;1){;70
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SREE  249.61 x 10°° ~306.28 x 10°°

( X REE :179.7><10'6) ( > REE =106.3 x N
107°) ° o .
N (La/Yb) y >11 3
. 3 ( x107%)
. 7 Table 3 Analytical data and eigenvalue of rare earth
( HTC - 3) elements of rocks and ores in the Tongchanggou copper deposits
Gd wy” 3 4 5 6 HTC -3 SZ
(

) o LREE La  45.550 53 56.6  49.3  46.8  51.3
HREE Ce 108. 050 105.0 106.0  95.9 103 101.5
. LREE/HREE 9. .43 ~11. 12 ( La/ Pr 15.930 13.2 14.95 12.05 12.6 12.57
Yb) . 11.86 ~14. 6 Nd 65.080 53.2 59.3 48.2 48.2 49.9
- 5Ce 0.75 ~ 0. 84 . Sm 13.930  9.56 10. 65 8.88 9.16 9.02
Eu 4.630 2.72 2.86 2.43 2.635 2.63
HTC -3 dFu =1. 11, Gd 11.080  8.66 9.16 8.21 5.917 8.06
8Eu =0.94 ~1.06 Eu ° Th  1.470 1.22  1.32  1.17 1.23 1.14
A Dy 7.260 6.34 6.68 6.09 5.99 5.85
Y REE(289.31 x107°) . ¥ LREE( 236.68 x 107°) | Ho  1.460 1.18 1.21  1.15 1.12  1.08
> HREE( 23.93 x 10’6) .LREE/HREE =9. 89 Er 3.460  3.25 3.49  3.15 3.02 2.98
( n= 26) ( 2 REE Tm 0.510 0.41 0.43 0.41 0.372 0.38

Yb 2.370 2.51 2.76 2.42 2.36 2.34

Lu 0.370 0.36 0.37 0.39 0.336 0.34

Y = 28.7 30.5 28.2 30.8 25.9
> REE 281.15 289.31 306.28 267.95 273.54 274.99
S LREE 253.17 236.68 250.36 216.76 222.395 226.92

=159.90 x 10 ° ~910.49 x 10 °. ¥ LREE = 143. 37
x107° ~866.98 x 10 °, X HREE =16.53 x 10 ° ~
41.36 x10 °*.LREE/HREE =5. 24 ~20. 96)

7

o 2 REE. LREE/ SHREE 27.98 23.93 23.93 22.99 20.345 22.17
HREE =9.89 .( La/Yb) y =12.57.8Eu =0. 98 LREE/HRE 9.05  9.89  10.46 9.43  10.93 10.24
. SFu (La/Sm) y 2.04 3.47 3.32  3.47 3.19 3.56
s (Gd/Yb)x 2.87 2.12  2.03 2.08 1.54 2.11
( 3 (La/Yb) y 11.41 12.57 12.18 11.86 11.77 13.02
0 3Ce  0.84 0.81 0.75 0.8 0.87  0.82
3 ) 8Eu  1.20  0.98 0.95 0.94 1.11 1.0l
SEu
o 4.5.6 SZ HTC -3
o 3
SREE  306.28 x10°° 9
(100 ~200 x 10°°)
B > REE.
* . 8Ce =0.75 N
o d3Ce =0. 82
Ce’? Ce'* .
CeO,

11 12
Ce o
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] Table 4 Data of trace elements of rocks and ores in the
Tongchanggou copper deposit
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Fig.8 The chondrite-normalized patterns of REE of the
rocks and ores in the Tongchanggou copper deposit (from table 3)

Y REE =273.54
x107° LREE/HREE =10. 93 3Ce =0. 87 3FEu =
1.11 N

. o Gd
Gd “v”
Gd
4
ICP - MS
4
( 9,
4 9
ZnNi.Co 4.19 ~6.25
W.Zr.Ba.Cr.Sr.V ; Pb.Th.U.
Cs =0.059 ~0.78
1 .

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Ba 846 628 123 454 748.33 550

Co 35 41.9 32.7 37.5 30.4 10
Cr 330 270 420 257 343.33 35
Ni 98 125 99 105 89.67 20
Pb 9 9 10 3.66 16 20

Nb 39.1 44.1 38.2 45.6  40.37 12
Sr 181.5  162.5 88.3 109 82.63 350
Th 7.99 8.4 6.98 7.37 7.8 10.7

U 1.75 1.8 1.75 1.57 2.03 2.8
v 310 281 318 249 335 60
Zn 129 319 128 123.59 132 71
Zr 271 308 254 235 277.33 190
Ta 3.3 3.5 3 2.59 3.3 0.96

Cs 0.15 0.22 0.1 0.2890  0.32 3.7

W 2 4 2 0.677 2 2
Cu 157 30 129 328.32 3.02% 25
14.5.6 SZ 2010 10
. HTC -3 2008 12 ;

GERM ( 1998)
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REE Geochemistry and Sources of Metallogenetic Materials

Tracing of Copper Ore in Tongchanggou Hezhang Guizhou

ZHANG Jie' > LIU Hong'’

(1. Key Laboratory of Comprehensive Utilization of Nonmetallic Mineral Resources Guizhou Province Guiyang 550003 China

2. School of Resources and Enviromental Engineering Guizhou University Guiyang 550003 China)

Abstract: Field geological investigation sampling indoor microscope analysis SEM and X - ray diffraction component
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analysis for copper mineralized zone in Hezhang were conducted. The results show that the characteristics of the ore types is in—
itially divided into sandstone — type copper ore and alteration tectonic breccia copper ore and the grade of copper is 3.26% ~
3.88% . ICP — MS method was used to determine the composition of REE and trace elements in two types of ore of Hezhang
copper ore — hosting rock and Emeishan basalts and rare earth characteristic values were contrasted. LREE/HREE ratio of 9.
43 ~11.12 and La/Yb ratio of 11.86 ~ 14.6 show that the light rare earth in samples is significantly enriched. 8Ce value of
0.75 - 0. 84 shows negative anomaly. In addition to HTC -3 with 8Eul. 11 showing a weak positive anomaly the remaining
samples with dEu0. 94 ~ 1. 06 show that Eu displays very weak anomalies. The diagram of trace element distribution patterns of
Tongchanggou copper ore samples shows that its distribution characteristics have homology. By studying the rare earth and
trace element geochemical characteristics and the rare earth elements migration in copper mineralization alteration process and
presentation of the nature of succession combined with the formation environment of Feixianguan sandstone conclusions are
obtained that Emeishan basalts provide material sources for copper metallogenic and copper mineralization.
Key words: copper ore; sandstone copper mine; breccia tectonic altered rock-type copper mine; rare earth element;

source bed
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