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Abstract In terms of the CMF model Tectonic Model for Collisional Orogeny Metallogeny and Fluid Flow  former researchers
inferred that the ore — forming fluids and metals of gold/silver deposits in the Xiong ‘er Terrane had been mainly sourced from
intracontinental subduction — related metamorphic devolatilization of the Meso — Neoproterozoic strata Guandaokou and Luanchuan
Groups south of the Xionger Terrane and that the strata should be enriched in radiogenic Pb and Sr and have high 8" C and "0
values. To examine this inference and the CMF model we have studied the Meso — Neoproterozoic strata and report the C and O isotope
results in this paper. Thirteen "0 analyses of bulk — rock samples range 9. 1%o ~ 16.7%o and average 13.3%o four 813(:&’(;03 values
range —2.8%c ~ 0.8%o and average —0.9%oc. Calculations show that the 3 O, values of the fluids supposed to be sourced from
metamorphic devolatilization of the strata at temperature span of 320 ~ 373°C  early — stage metallogenic temperature of most deposits
in the Xionger Terrane  must be in the range of 2. 6%o ~ 14.6%o. The calculated 80, range as inferred by former researchers
fully covers the available 'O, values of the early — stage ore — fluids in the Xiong'er Terrane 80, = 5. 1%0 ~ 12.6%0 . The
calculated BBCC()Zvalues for fluids originated from metamorphic devolatilization of the strata are between —0.7%0 ~ 4.0%o consistent
with the BBCCO2 values —2.1%0 ~ 4.0%0 mostly >0 in early stage of ore — forming fluid — systems in the Xiong’ er Terrane.
Therefore our study strongly supports previous inference mentioned above and the science and utility of the CMF model. The CMF
model can be employed to guide future exploration and geological study in the Xiong' er Terrane and comparable tectonic settings.
Key words Xiong’er Terrane Lode Au/Ag deposit Isotope Meso-Neoproterozoic strata CMF model
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Fig. 1 Geological map showing locations of ore deposits in the Xiong’er Terrane from Chen et al. 2003
Name of deposits a Haopinggou Ag-Pb b Tieluping Ag-Pb  C Xiaochigou Au d Kangshan Au-Ag-Pb e Shanggong Au f{ Hugou
Au g Hongzhuang Au h Qinggangping Au 1 Tantou Au j Yaogou Au k Qianhe Au 1 Leimengou Mo-Au m Qiyugou Au .
Abbreviations JSM  Jinshanmiao granite HP Haoping granite WZS Wuzhangshan granite. LF Luanchuan fault MF Machaoying fault
SBF San-Bao fault SDF Shang-Dan fault STF Sanmen-Tieluping fault KQF Kangshan-Qiliping fault HQF Hongzhuang-Qinggangping

fault TMF Taochun-Mayuan fault
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Table 1 ~ Mineral association of the samples from the Guandaokou and Luanchuan Groups
Y02 65% 35%
Y03 50% 40% 10%
L8 75% 20% 5%
L30 35% 30% 33% 2%
131 55% 25% 15% 5%
132 35% 35% 25% 5%
L37 50% 38% 10% 2%
140 80% 10% 8% 2%
141 75% 15% 8% 2%
142 75% 20% 2% 3%
B27 45% 25% 10% 10% 8% 2%
B28 53% 45% 2%
B29 68% 30% 2%
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2 %

Table 2 Petrochemical compositions of samples from the Guandaokou and Luanchuan Groups %

Name Si0, Al, Oy Fe, 0, FeO CaO MgO K,0 Na, O MnO TiO, P, 05 LOIL
Y02 67.284 17.103 2.592 1.25 0.120 1.055 4.65 1.26 0.020 0.964 0. 144 3.560
Y03 65.217 18.255 2.358 1.28 0.021 1.054 5.44 1.26 0.012 1.194 0.127 3.783
L8 58.687 17.608 5.420 1.98 0.983 1.451 5.44 0.63 0.404 0.904 0.242 6.252
L30 67.877 12.551 1.267 4.24 0.519 2.085 4.18 2.27 0.063 1.067 0.200 3.685
L31 68.052 13.115 1.146 4.10 0.484 2.024 3.98 2.27 0.024 0.911 0.190 3.709
L32 60.551 17.472 1.752 3.48 0.480 1.894 4.85 3.03 0.035 1.665 0.243 4.550
L37 61.323 14.678 5.101 2.40 0.492 2.786 5.98 1.77 0.068 1.048 0.257 4.099
140  74.151 7.374  4.619 2.18 0.071 1.000 4.85 0.88 0.026  0.488  0.187  4.174
141 71.190 7.020 3.602 3.41 2.325 0.950 3.32 1.89 0.048 0. 664 0.202 5.382
142 68.263 10.423 3.337 3.24 0.428 2.118 4.25 3.79 0.076 0.787 0.198 3.093
B27 53.068 9.294 2.854 0.88 14.419 1.206 2.36 1.89 0.128 0.603 0.161 13.139
B28  66.839 15.951  1.812 1.40 1.817  1.182 4.91 1.14 0.027  0.891 0.185  3.847
B29 73.898 12.880 0.767 1.30 0.412 0.854 3.72 2.40 0.015 0.946 0.154 2.656

4 2003
50
3 CMF 5"%0 5"%0 13. 3%0
13 8% 0 9. 1%0 ~
16. 7%o 13.3%o0 3
3 8"0 Fosow

Table 3  The 8 O values of bulk rocks from the Meso-Neoproterozoic strata and possibly equilibrated fluids originated from

metamorphic devolatilization at different temperatures  %ogyow

8[80 1 8180“2 8180“‘3

320°C 350°C 373°C 320°C 350°C 373°C

Y02 15.7 11.7 12.4 12.8 11.2 11.9 12.4
Y03 16.7 13.7 14.2 14.6 12.4 13.1 13.5
I8 11.8 12.2 12.4 12.6 8.1 8.7 9.1
130 15.1 10.7 11.3 13.2 11.0 11.6 12.1
131 14. 1 8.3 9.1 10.6 9.9 10.6 11.0
132 13.2 8.5 9.2 11.1 9.5 10.2 10.6
137 9.1 2.6 3.5 5.6 5.6 6.2 .6
140 10.4 3.0 4.0 5.6 5.8 6.5 .9
141 12.3 6.0 7.0 7.5 8.0 8.7 9.1
142 10.6 5.6 6.0 6.5 6.7 7.4 7.8
B27 14.9 9.0 9.7 11.4 12.7 13.2 13.6
B28 14.6 7.3 8.2 10.6 10.3 11.0 11.4
B29 14.2 6.9 7.8 9.6 .5 10.2 10.6
n=13 13.3 8.1 8.8 10.1 9.3 9.9 10.4

1 %0 2 1000Ina _ =3.20x10%/T2 -2.00 T< =350°C  1000Ina _ =2.38x10%/12 -
3.89 T>350°C  1000Ina _=0.03x10%/T% -=2.59 1000lna _ =3.57 x10°/T% =2.73 1000Ina _ =2.78 x10%/T2
-2.89 1985 1 5'%0 3
- Zheng 1991 1993 1999 80

3"%0y 320°C 350°C 373°C
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5" 0y 3 3
5" 0y
3
300 ~
380°C 2001 320 ~380°C 2004a 320°C
320°C  350°C 5"%0,  2.6%c ~13.7%o0 8. 1%0
373°C Sui et al. 2000 ~9.3%0 3% 0 5.8%0 ~
30y 9. 7%o 8.3% 4 350°C
. 3 30,  3.5%0 ~ 14.2%0
1 8" 0y 3 8.8%0 ~9.9%¢ 80
1999 5. 1%0 ~ 12. 6%o 8. 2%o 4
1 P, 0, 373C 30, 5.6%0 ~
5 50 14. 6% 10. 1%o ~ 10. 4%o
%0 3 Zheng 1991 30 7.9%0 ~9. 8% 9. 0%
1993 0 ~ 1200°C - 4 '
5%0 ) , CMF
4 Feosyow
Table 4 The 8D and 8" 0 values of the geologic bodies and typical deposits in the Xiong’er Terrane %o
5"%0 / 3D / 5"%0, / T C
3 12.0 ~15.9/14.5 -84 ~ =73/ -77 5.8~9.7/8.3 320 2001
18 10.4 ~17.9/13.5 -88 ~ -66/ -78 5.1~12.6/8.2 350 2004b
1 11.7 -76 5.9 307 2004b
4 13.7 ~15.6/14.8 -96 ~ -84/ -90 7.9~9.8/9.0 373 2003
3 6.7~8.0/7.4 -83 2004b
3 8.5~8.9/8.7 -94 ~ -85/ -90 2004b
1 11.2 -87 1996
1 12.7 1996
1 9.9 -25 6.8 450 1994
1 9.9 -28 5.8 400 1994
2 7.9~9.8/8.9 -69 ~ -65/-67 6.9~8.8/7.9 600 1994
4 1 5% 0 3
300 ~400°C 5"%0 50 < 10%0
3 80 > 10%0 600°C
30 30 8%0 7.9%0 300 ~
30y 400°C
870 8 3%0 50 50
50 oD 3D
"o 2
5"%0 400 ~ 450°C
50 6.8% 320 ~373C 3
30
8%o
3D 3D 2003 2004a b Chen et al. 2004 2005
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Table 5 The 8" C values of the Meso-Neoproterozoic strata and
their equilibrated metamorphic fluids  %opp;
5]3(:(;3(:03 S]SCC()Z S]BCC()Z 313(:(:02
320°C 350°C 373°C
0.1 2.4 2.2 2.7
0.8 3.1 2.9 3.4
-1.8 0.5 0.3 0.8
-2.8 -0.5 -0.7 -0.2
n=4 -0.9 1.4 1.2 1.7
10001not¢, - CaCO3 1985
6 co, 3"cC

Foopp
Table 6 The 8" C values of calcite and CO, in fluid inclusions
in quartz separates from representative deposits in the Xiong’er

Terrane  %opy;

513(:(:02 8]3(:(:3(:03
/ /
-0.5 1 2001
-0.7 1 2001
-2.1 1 2001
3.6 % 1.5 1 2004b
-1.2~0.5/ 0.0 1 2004b
-0.2 3
-2.2~-1.6/ 2004b
-1.9 3
0.3~4/ Chen et al. 2005
2.0 4
0.1 1 Chen et al. 2005

-2.0~-0.3/ -1.7~ -0.6/ Chen et al. 2005
-1.3 4 -1.0 5
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5"”C — 8%0 Faure 1986 = T%0 ~ — 11%0 Hoefs
1997 3 CO, 8"C= =-9%0~ —20%0 Hoefs 1997
4 / 8" C = =3%0 ~ —30%c Hoefs 1997
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