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Abstract

Based on field characteristics of the Wenglang structural altered rock type gold deposit, the authors recog-

nized three different tectonic deformation belts in the typical profile, namely simple deformation belt (unaltered
belt), superimposed lens belt (weakly altered belt) and complicated lens belt (strongly altered belt). The varia-
tion of Au content in the three different tectonic deformation belts is in order of complicated lens belt > super-

posed lens belt > simple deformation belt. An analysis of major element migration regularity and REE charac-

teristics in these belts has led to the following conclusions: (D The migration regularity of major elements is obvi-

ous. The major components which migrated from the complicated deformation belt and the superimposed lens
belt into the simple deformation belt included SiO,, MnO, K,O, FeO and TiO,, suggesting that the liquids
with abundant SiO,, MnO etc. could cause alteration. The components P,Os, Fe,O;, MgO, Na,O and CaO
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were obviously brought in, implying that mineralization made such major components as P,Os and Fe,O; move
into and concentrated in the ore body. @ Total REE quantity in the simple deformation belt is above the super-
imposed lens belt and the complicated deformation belt. The rare earth element curves assume a rightly dipping
REE pattern and the enrichment of LREE. 8Eu values are all lower than 1, whereas 8Ce values are all higher
than 1. The mineralization took place in an oxidation environment. The REE patterns show that most curves of
the ore body and wall rock are basically the same as those of quartz veins and diabase. It turns out that the source
of ore-forming materials was derived from the depth. A few curves of the ore body and wall rock tend to be simi-
lar to each other. All these data indicate that the source of the ore-forming material partly came from the wall
rock. The mechanism for gold enrichment is also briefly discussed. It is held that the element migration capabili-
ty in the ore-forming process depended on two factors, namely dynamic deformation mechanism and ionic radii.

Key words: geochemistry, major elements, REE, tectonic sections, migration regularity, Wenglang gold

deposit, Guizhou Province
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Fig. 1 Regional location and geological sketch map of Wenglang gold deposit: modified from Guizhou Geological Survey 2003
1—1st Submenber of 1st Member of Jialu Formation 2—2nd Submenber of 1st Member of Jialu Formation 3—1st Submenber of 2nd Member of
Jialu Formation 4—2nd Submenber of 2nd Member of Jialu Formation 5—3rd Submenber of 2nd Member of Jialu Formation 6—1st Submenber
of 1st Member of Wuye Formation 7—Fanzhao Formation 8—Bedding-slip plane 9—Alterd basic rock 10—Anticline 11—Syncline 12—Geological

boundary 13—Gold ore body and its serial number 14—Section Fig. 2 position
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Fig. 2 Tectonic section of Wenglang gold deposit
1—Simple deformation zone non-altered belt ~2—Complicated lens zone strongly-altered belt ~ 3—Superimposed lens zone weakly-
altered belt ~ 4—Chlorite sericite phyllite 5—Banded lens 6—Complicated lens 7—Superimposed lens 8—Phyllite

9—Sampling site  10—Slipping plane
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Table 1 Description of rock samples from Wenglang gold deposit
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Fig. 3 Distribution of Au content in different samples from tectonic section of Wenglang gold deposit
2
Table 2 Major components of rock samples from Wenglang gold deposit
w B 0() P
NaZO l\/[gO A1203 SIOZ P205 Kzo CaO TIOZ MnO FeZO3 FeO I‘IzC)Jr COZ LOI g cm?
Wi 0.10 0.37 9.42 80.1 0.03 2.31 0.06 0.42 0.04 3.98 0.44 2.27 0.04 2.25 101.83 2.33
w22 0.01 0.09 2.10 94.3 0.01 0.47 0.01 0.15 0.02 1.96 0.20 0.53 0.06 0.65 100.56 —
1 W25 0.09 0.53 3.58 88.5 0.03 0.99 2.44 0.08 0.07 0.32 0.80 0.68 1.70 2.40 102.21 —
w2 0.29 1.21 30.3 42.7 0.08 8.67 0.05 1.41 0.01 8.39 0.92 4.90 0.43 5.25 104.61 —
W3 0.04 0.16 2.52 78.7 0.01 0.72 0.04 0.15 0.01 15.6 0.40 2.16 0.04 2.14 102.69 —
W4 0.11 0.15 2.22 72.7 0.01 0.52 0.05 0.14 0.01 21.6 0.41 2.30 0.04 2.28 102.54 —
W5 0.05 0.18 1.35 52.3 0.01 0.18 0.06 0.09 0.01 39.3 0.25 5.38 0.07 5.39 104.62 2.50
wi2 0.04 0.12 1.90 81.4 0.01 0.58 0.04 0.14 0.01 13.3 0.27 1.92 0.05 1.93 101.71 2.34
I w13 0.03 0.12 1.27 78.4 0.01 0.31 0.06 0.12 0.01 17.8 0.40 1.50 0.07 1.53 101.63 2.56
W14 0.14 0.23 1.68 77.6 0.01 0.44 0.05 0.13 0.01 15.7 0.99 2.50 0.09 2.47 102.04 2.37
W15 0.03 0.15 1.25 75.3 0.01 0.31 0.05 0.12 0.01 20.9 0.27 1.78 0.04 1.78 102.00 2.51
wi6 0.11 0.14 6.07 81.3 0.01 0.5 0.01 0.10 0.01 7.92 0.45 2.96 0.05 2.96 102.59 2.25
W19 0.04 0.14 2.37 77.5 0.02 0.70 0.01 0.14 0.01 16.3 0.48 1.99 0.09 2.24 102.03 —
W21 0.04 0.06 1.23 52.1 0.02 0.18 0.02 0.09 0.01 39.9 0.58 5.52 0.10 5.60 105.45 —
w6 0.03 0.13 3.27 93.1 0.01 1.02 0.04 0.16 0.01 0.36 0.74 0.54 0.07 0.53 100.01 2.24
I W7 0.02 0.06 2.20 94.3 0.01 0.47 0.04 0.16 0.01 1.87 0.23 0.58 0.07 0.62 100.64 2.26
W24 0.08 0.32 9.35 80.6 0.03 2.29 0.01 0.42 0.05 4.05 0.43 1.83 1.82 2.24 103.52 —
W17 0.06 0.20 4.01 85.7 0.02 1.02 0.04 0.16 0.01 6.01 0.31 1.68 0.14 1.74 101.10 2.33
n w20 0.04 0.11 2.07 71.2 0.02 0.50 0.01 0.12 0.01 22.7 0.64 2.35 0.05 2.33 102.15 2.22
w23 0.02 0.11 2.21 95.9 0.01 0.71 0.01 0.11 0.02 0.36 0.20 0.12 0.06 0.28 100.12 2.34
W8 0.21 0.11 2.30 95.2 0.01 0.71 0.04 0.12 0.02 0.41 0.16 0.30 0.05 0.32 99. 9 —
I W11 0.23 0.64 15.8 67.8 0.02 4.08 0.06 0.75 0.01 6.62 0.47 3.20 0.05 3.20 102.93 —
Wi8 0.04 0.08 1.90 93.6 0.01 0.25 0.04 0.12 0.02 2.27 0.45 0.66 0.07 0.68 100.19 2.34
AC; =0 k=M" M
cr= M M* Y 2 2
cr-c 2 0

k:MO MA:CA C()
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Table 3 Volume factor table of gain and loss about different samples relative major components of sample W1
So

Na,0O MgO ALO; SO, P,0s K,O CaO TiO, MnO FeO; FeO HO" CO, LOI
Wo6 3.47 296 2.99 0.90 3.12 2.36 1.56 2.73 4.16 11.5 0.62 4.37 0.59 4.42

I w7 5.15 6.36 4.41 0.88 3.09 5.07 1.55 2.71 4.12 2.19 1.97 4.04 0.59 3.74
W18 2.49 4.61 4.94 0.8 2.99 9.20 1.49 3.48 1.00 1.75 0.97 3.42 0.57 3.29

w17 1.67 1.8 2.35 0.94 1.50 6.26 1.50 2.63 4.00 0.66 1.42 1.35 0.29 1.29

I W20 1.35 1.94 1.12 0.96 1.55 4.73 1.72 3.96 3.03 0.62 1.27 1.34 0.26 1.26
W23 2.67 2.40 1.48 0.92 2.50 6.25 1.01 2.75 2.01 0.38 1.46 0.99 0.50 0.89

Wwi2 2.49 3.07 4.94 0.98 2.99 3.97 1.49 2.99 3.98 0.30 1.62 1.18 0.80 1.16

W13 3.03 2.81 6.75 0.93 2.73 6.78 0.91 3.19 3.64 0.20 1.00 1.38 0.52 1.34

W14 0.70 1.58 5.51 1.02 2.95 5.16 1.18 3.18 3.93 0.25 0.44 0.89 0.44 0.9
Il W15 3.09 2.29 6.9 0.9 2.78 6.92 1.11 3.25 3.71 0.18 1.51 1.18 0.93 1.17
W5 1.86 1.92 6.50 1.43 2.80 11.9 0.93 4.35 3.73 0.09 1.64 0.39 0.53 0.39

W16 0.94 2.74 1.61 1.02 1.5 4.43 1.55 2.72 4.14 0.52 1.01 0.79 0.83 0.79

4
Table 4 REE content of rock samples from Wenglang gold deposit
w B 10°°
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
W17 3.72 7.22 0.97 3.68 0.87 0.24 0.75 0.14 0.80 0.16 0.49 0.08 0.59 0.09 4.78
W20 1.27 2.29 0.26 1.02 0.26 0.13 0.35 0.09 0.65 0.14 0.41 0.08 0.52 0.08 3.83
I} W23 4.55 18.4 0.98 3.93 0.66 0.15 0.56 0.08 0.50 0.11 0.35 0.07 0.44 0.06 2.62
3.18 9.30 0.74 2.88 0.60 0.17 0.55 0.10 0.65 0.14 0.42 0.08 0.52 0.08 3.74
w2 52.0 99.3 11.1 39.5 7.39 0.98 5.94 0.8 4.71 0.89 2.80 0.44 3.18 0.52 25.3
W3 2.06 4.32 0.56 1.74 0.42 0.11 0.44 0.10 0.63 0.15 0.47 0.08 0.52 0.08 4.64
W4 1.14 2.59 0.38 1.25 0.36 0.09 0.37 0.14 0.63 0.14 0.42 0.07 0.43 0.07 4.15
W5 1.25 3.01 0.43 1.44 0.42 0.12 '0.43 0.10 0.62 0.14 0.35 0.07 0.36 0.06 3.98
W12 1.58 3.27 0.36 1.37 0.31 0.06 0.35 0.07 0.53 0.12 0.39 0.06 0.45 0.08 4.01
W13 1.50 3.23 0.37 1.36 0.30 0.09 0.26 0.06 0.38 0.09 0.28 0.05 0.31 0.05 2.75
Il W14 1.12 2.48 0.29 1.09 0.28 0.07 0.29 0.07 0.48 0.12 0.41 0.06 0.44 0.07 3.55
W15 1.58 3.42 0.37 1.33 0.28 0.07 0.29 0.06 0.47 0.11 0.37 0.06 0.39 0.06 3.45
W16 2.24 5.64 0.69 2.82 0.84 0.21 0.74 0.16 1.02 0.20 0.57 0.09 0.63 0.09 5.70
W19 1.76 3.87 0.30 1.16 0.26 0.15 0.28 0.07 0.53 0.13 0.40 0.08 0.53 0.08 3.10
W21 1.52 2.79 0.30 1.28 0.36 0.14 0.36 0.09 0.63 0.13 0.36 0.07 0.41 0.06 3.48
6.16 12.2 1.38 4.94 1.02 0.8 0.16 0.97 0.20 0.62 0.10 0.70 0.11 5.83
Wi 14.3 18.1 3.69 13.4 2.67 0.58 2.84 0.50 2.86 0.58 1.75 0.27 1.69 0.27 15.4
Wo6 3.63 7.67 0.90 3.21 0.61 0.14 0.52 0.10 0.58 0.14 0.46 0.07 0.48 0.08 3.99
w7 1.48 3.63 0.41 1.43 0.33 0.11 0.31 0.07 0.46 0.11 0.38 0.06 0.45 0.07 3.10
W8 2.93 11.8 0.88 3.40 0.064 0.13 0.53 0.09 0.54 0.13 0.38 0.06 0.40 0.06 3.35
W11 17.9 45.7 4.37 16.7 3.26 0.42 2.87 0.52 3.45 0.73 2.22 0.35 2.40 0.38 20.7
1 W18 1.52 8.83 0.37 1.29 0.32 0.08 0.35 0.07 0.43 0.10 0.30 0.05 0.38 0.06 2.60
w22 1.84 4.22 0.36 1.33 0.27 0.13 0.31 0.07 0.48 0.12 0.40 0.09 0.60 0.09 3.00
W24 20.2 12.8 3.62 13.3 2.56 0.61 2.46 0.42 2.44 0.49 1.37 0.24 1.47 0.22 11.5
W25 26.0 47.3 4.50 15.6 3.05 0.52 2.91 0.46 3.12 0.74 2.31 0.41 2.44 0.31 21.5
9.98 17.8 2.12 7.74 1.52 0.30 1.46 0.26 1.60 0.35 1.06 0.18 1.15 0.17 9.46
5 >REE
1997 55.1 > REE
Boynton 1984 35.4 23.2

4 5 > REE La Sm y 1 Gd
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5
Table 5 Parameters of rare earth elements characteristics of rock samples from Wenglang gold deposit
> REE LREE HREE LREE oEu oCe La Yb La Sm y Gd Yb N w Au 10°°
HREE
W17 24.6 16.7 3.10 5.39 0.89 0.90 4.25 2.69 1.03 1.190
W20 11.4 5.23 2.32 2.25 1.32 0.91 1.65 3.07 0.54 3.580
I} W23 33.5 28.7 2.17 13.2 0.74 2.01 6.97 4.34 1.03 0.320
23.2 16.9 2.53 6.95 0.98 1.27 4.29 3.37 0.87 1.700
w2 255 210 19.3 10.9 0.44 0.95 11.0 4.43 1.51 0.004
W3 16.3 9.21 2.47 3.73 0.78 0.95 2.67 3.09 0.68 0.240
W4 12.2 5.81 2.27 2.56 0.75 0.94 1.79 1.99 0.69 3.450
W5 12.8 6.67 2.13 3.13 0.86 0.99 2.34 1.87 0.96 6.840
W12 13.0 6.95 2.05 3.39 0.56 1.01 2.37 3.21 0.63 0.250
W13 11.1 6.85 1.48 4.63 0.96 1.02 3.26 3.15 0.68 0.530
1 w14 10.8 5.33 1.94 2.75 0.75 1.02 1.72 2.52 0.53 0.520
W15 12.3 7.05 1.81 3.90 0.75 1.04 2.73 3.55 0.60 0.650
Wi6 21.6 12.4 3.50 3.55 0.80 1.08 2.40 1.68 0.95 2.200
W19 12.7 7.50 2.10 3.57 1.69 1.18 2.24 4.26 0.43 0.255
W21 11.9 6.39 2.11 3.03 1.18 0.94 2.50 2.66 0.71 7.720
35.4 25.9 3.74 4.10 0.87 1.01 3.19 2.95 0.76 2.060
Wi 78.9 52.7 10.8 4.90 0.64 0.59 5.70 3.37 1.36 0.003
W6 22.6 16.2 2.43 6.65 0.74 0.99 5.10 3.74 0.87 0.013
w7 12.4 7.39 1.91 3.87 1.04 1.10 2.22 2.82 0.56 0.034
W8 25.3 19.8 2.19 9.03 0.66 1.75 4.94 2.88 1.07 0.004
W11 122 88.4 12.9 6.84 0.41 1.21 5.03 3.45 0.96 0.011
1 W18 16.8 12.4 1.74 7.13 0.73 2.75 2.70 2.99 0.74 0.021
w22 13.3 8.15 2.16 3.77 1.37 1.18 2.07 4.29 0.42 0.047
W24 73.7 53.1 9.11 5.83 0.73 0.33 9.26 4.96 1.35 0.006
W25 131 96.9 12.7 7.64 0.53 0.97 7.18 5.36 0.96 0.002
55.1 39.5 6.21 6.18 0.76 1.21 4.91 3.76 0.92 0.020
6
Table 6 REE content of quartz in Wenglang gold deposit
w B 10°°

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

W26 0.54 4.09 0.08 0.30 0.06 0.02 0.07 0.01 0.05 0.00 0.04 0.010 0.05 0.0 0.29

w27 2.30 712 0.33 1.12 0.28 0.08 2.56 0.10 0.26 0.05 0.16 0.03 0.20 0.03 1.22

W28 4.36 8.56 0.62 2.16 0.41 0.15 0.35 0.04 0.19 0.04 0.12 0.02 0.16 0.03 1.11
7 (1]

Table 7 REE content of diabase in Wenglang gold deposit

w B 107¢

La Se Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y

17.1 32.0 4.36 19.9 3.8 1.36 4.36 0.80 5.18 1.08 2.90 0.44 2.5 0.32 22.0

Yb y 1 6
oEu 1 7
3Ce 1 6

(1) . 2003. 1:5
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Table 8 Ionic radius of major elements

K* Ca®* Na* Fe**

Mg>* Fe3* AR Mn?* Sit* p3t

nm 0.133 0.099 0.097 0.074 0.068

0.066 0.064 0.051 0.046 0.042 0.035

6.2

K* Ca?* Na®
Fet Tit Mgt Fet AP M2t St Pt
8
K,O CaO FeO SiO, MnO
K,O CaO FeO

SiO, MnO

Si0, MnO K,O FeO TiO,

Si0O, MnO P,Os5 Fe,O;
MgO Na,O CaO
P,Os Fe, O
Au
Au
Fe Mn
Au Au

0Eu 1 o6Ce 1
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