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Abstract

In this paper, the authors summarized the metallogenic model of the Feimo Cu-Mo polymetalic deposit on
the basis of geological, geochemical and isotopic geochronological characteristics of the ore deposit. The S, Pb
isotopes of rocks and ores show that the metallogenic material was derived from deep mantle source, with the ad-
dition of a certain amount of crust-derived material at the late stage. H, O isotope characteristics show that the
ore-forming hydrothermal fluid originated from ascending magmatic hydrothermal solution in combination with
mixed hydrothermal solutions dominated by permeable meteoric water. Statistic Re-Os isotope dating of the de-
posit yielded (47.81+0.71) Ma. The main mineralization occurred in the post-magmatic hydrothermal stage of
late Dapijia rock mass magmatic emplacement. The ore deposit genetically belongs to the sedimentation-meta-
morphism-magmatic hydrothermal solution superimposed deformation type Cu-Mo polymetallic deposit. The
mineralization of the deposit was characterized by long period, multi-phase, poly-source, poly-stage and multi-
genesis, and the ore-forming process experienced the sedimentary locating stage of Proterozoic, regional meta-
morphism-reformation-enrichment stage of middle-late Proterozoic, and subversive reformation superposition en-

richment stage of Himalayan period.
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Fig. 1 Regional geological sketch map of the Feimo Cu—Mo polymetallic deposit
1—Wudukeng Formation of Paleoproterozoic Ailaoshan Group gneiss 2—Fenggang Formation of Paleoproterozoic Ailaoshan Group gneiss
leptynite  3—Upper Along Formation of Paleoproterozoic Ailaoshan Group marble gneiss leptynite 4—ILower Along Formation of
Paleoproterozoic Ailaoshan Group granulite gneiss 5—Xiaoyangjie Formation of Paleoproterozoic Ailaoshan Group gneiss
6—Himalayan granite 7—Indosinian granite 8—Cu deposit 9—Fe deposit 10—Fault and strike-slip fault
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Fig. 2 Geological sketch map of the Feimo Cu-Mo
polymetallic ore district
1—Malishu member of Along Formation in Paleoproterozoic'Ailaoshan
Group leptynite 2—Xiajiubei member of Along Formation in Paleo-
proterozoic Ailaoshan Group gneiss leptynite schist 3—Feimo
member of Along Formation in Paleoproterozoic Ailaoshan Group
marble gneiss leptynite 4—DBixueguan member of Along Formation
in Paleoproterozoic Ailaoshan Group 5—Himalayan

8—Measured

gneiss schist
granite 6—Granitic pegmatite 7—Strike-slip fault
thrust fault and its serial number 9—Ore body and its serial number

10—Attitude of strata

1
Table 1 Hydrogen and oxygen isotope compositions of the

Feimo Cu-Mo polymetalic deposit
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Fig. 3 Geological plan view of middle segment of the Feimo Cu-Mo polymetallic deposit
1—Feimo member of Along Formation in Paleoproterozoic Ailaoshan Group diopside marble 2—Feimo member of Along Formation in Paleopro-

terozoic Ailaoshan Group biotite plagioclase leptynite ' biotite gneiss

3—Metabasic rock 4—Ore body and its serial number 5—Chloritization

epidotization and diopsidization zone 6—Strike-slip fault and its serial number 7—Unclear fault 8—Thrust fault 9—Tunnel engineering

10—Feimo member of Along Formation in Ailaoshan Group
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Fig. 4 Hydrogen and oxygen isotope compositions of the
Feimo Cu-Mo polymetalic deposit after Taylor 1974

11—Attitude of strata

38.979 0.281

0.572~0.583

Doe 1974

M
3.83~

9.58
2007
2

9.46 ~9.61 9.54 Th U
Pb

9.58

3.94 7

Pb  pu

2

9.58 3 9.58



608

5%S/%s
50 40 30 20 10 0 -10 20 =30 -40 -50
+ Bt
—— EHEHIE
———————————————————————————— Eat & ol
Kl AR PR R
WK e
— PR
— | WA
—————————————————— MR
— FEWHHL ERBY R
—T— EHEMBIR
o T IR
EAN=EAL NN
—— HRER TR
T W RHEBURTIR
— | KIERERTIR
— 75 i B IR
TE e s BTG R GBS R TR = AEAE DAL BRI
5 1988

Fig. 5 Sulfur isotope distribution of the Feimo Cu-Mo polymetalic deposit

2
Table 2 Sulfur isotope compositions of the Feimo

Cu-Mo polymetalic deposit

*Sv.cnr %o
S-1 917 -2.84
S-2 723 -4.7
S3 723 -13.52
S-4 886 -6.23
S-5 917 5.32
MAT-251
39.2
~171 Ma
Re-Os
AB-AY

after Li 1988

3.3
Re-Os 5
Re-Os 39.61 £0.58 Ma~ 57.85 =%
0.9 Ma 47.81£0.71 Ma 6
NL-4 Os
Re-Os
Sm-Nd
1376 £ 46 Ma 1990
1997
Sm-Nd 814 Ma 850~950 Ma
Rb-Sr
2006 Ar-Ar
57.72 Ma Re-Os
39.61£0.58 Ma~ 57.85+0.9 Ma
47.81£0.71 Ma
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Table 3 Lead isotope compositions of major metallic minerals in the Feimo Cu-Mo polymetalic deposit
Ma
Z(IGI)b 20-’11)[) 2()7l)b 2[)4I)b ZUSI)b 2(]4I)b [0)) P Th U
P-1 18.510£0.006 15.641£0.003 38.862 +0.002 146 0.581 9.53 3.87
P-2 18.706 = 0.002 15.683£0.003 38.996 £0.009 56.1 0.573 9.60 3.83
P-3 18.540 £0.006 15.606 £0.006 38.841+£0.014 79.5 0.575 9.46 3.83
P-4 18.544 £0.002 15.681 £0.002 39.074£0.010 171 0.583 9.61 3.94
P-5 18.689 £0.001 15.660£0.001 39.122+£0.002 39.2 0.572 9.55 3.88
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Fig. 6 Diagram showing evolutionary tectonic settings of 3a 3b. 4— 5—
lead isotope from major ores in the Feimo Cu-Mo polymetalic 6— 7— 8—
deposit  after Doe 1974 9— 10—
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Table 4 Lead isotope parameters of major metallic minerals

in the Feimo Cu-Mo polymetalic deposit

W6pp 207phy - V1 V2 Aa A3 Ay

P-1 1.1834  73.26 54.54 77.64 20.62 43.49
P2 1.1928 74.91 59.25 82.09 23.00 43.15
P-3 1.1880 68.65 52.25 74.27 18.07 40.02
P-4 1.1826 81.09 55.98 81.58 23.34 50.29
P-5 1.1934  76.25 55.70 79.81 21.43 45.77
Geokit
ISOPLOT 45.8
+1.6 Ma 8 87Re
870s 2.0% 20 8705
= 0.3+£1.8 Ma MSWD = 0.15

Fig. 7 AB-Ay diagram for genetic classification of ore lead

isotopes from major ores in the Feimo Cu-Mo polymetalic
deposit after Zhu 1998
1—Mantle-derived lead 2—Upper crust lead 3—Mixed lead of the
upper crust and mantle subduction zone 3a. Magmatism 3b. Sedi-
mentation ~ 4—Chemical sedimentary lead 5—Submarine

hydrothermal lead 6—Medium-high grade metamorphism lead

7—Lower crust lead of high grade metamorphism 8—Orogenic belt

10—Retrograde

lead 9—Upper crust lead of ancient shale

metamorphism lead

4



610 2013
5 Re-Os
Table 5 Re-Os isotopic data and model ages of the Feimo Cu-Mo polymetalic deposit
w Re pgg w Os ngg w ¥Re  pg g w ¥0s ngg Ma
m g
NL-1 0.01509 14.24 0.13 2.667 0.102 8.950 0.079 7.358 0.073 56.03 0.83
NL-2 0.02018 112.7 1.0 0.510 0.036 69.84 0.63 46.76 0.40 39.61 0.58
NL-3 0.05060 15.40 0.15 0.090 0.004 9.676 0.091 7.678 0.064 47.61 0.71
NL-4 0.05080 40.46 0.39 20.47 0.19 25.43 0.24 20.52 0.23 57.85 0.90
NL-5 0.05018 80.68 0.62 2.794 0.031 50.71 0.39 36.42 0.30 43.10 0.59
NL-6 0.05088 30.29 0.29 0.055 0.009 19.04 0.18 14.54 0.11 42.67 0.64
Re Os
187Re K 1.02% Os
Wieser 2005 Bohlkea et al. 2005 19205 105
45
35t
@ | Cu Mo Au Ag
on
£ Cu
25|
5 Mo Au Ag
15[ =(45.8+1.6) Ma 2004 2001
Initial *¥70s/(ng/g)=(0.3=1.8) Ma
B MSWD=0.15
5 ] 1 1 1 |
0 20000 40000 60000
'"Re/(ng/g)
Cu Fe
8 Re-Os
Fig. 8 Isochrone diagram of Re-Os isotope of the Feimo
Cu-Mo polymetalic deposit
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Fig. 9 Metallogenic model for the Feimo Cu-Mo polymetallic deposit

1—Limestone 2—Sandstone 3—Marble in Along Formation of Ailaoshan Group 4—Dark colored metamorphic rock sequence in Along

Formation of Ailaoshan Group 5—Copper basic metamorphic tuff 6—Spilite keratophyre 7—Granite 8—Fractural zone 9—Ore body

65 Ma
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6 Cu Mo Au Ag
Table 6 Mining area rock Cu Mo Au Ag contents of the
Feimo Cu-Mo polymetalic deposit

w B 10°° Au

Cu Mo Ag 10°°

16.9 1.51 0.14 5.92
21.35 1.06  0.054 33.1
11.8 <0.1 0.051 4.94
374 0.33 0.54 6.4
104 6.52 0.2 21.4
10.3 3.83 0.37 10.5
52 0.6 0.046 4
8 1 0.07 4.5
24 0.65 0.052 1.21

[ (ST

1996

NW-NNW
- 2010
50
Ma+
2010
- Cu
Mo Au Ag

1
2
3 47.81+0.71
4 _ N
>
—>
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