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Abstract: The Jinchanghe deposit is a concealed mineral deposit located in the northern part of the Baoshan mas-
sif in Sanjiang region. The ore bodies occur in the skarn and marbleized limestone of Hetaoping Formation in
lamellar and stratoid forms, and are controlled obviously by the NW-trending F2 fault and the NE-trending F10
fault. Four ore-forming stages, i.e., skarn stage, retrograde alteration stage, quartz sulfide stage and carbonate
stage, were recognized based on the field relationship and mineral associations. Metallic minerals consist mainly

of magnetite, chalcopyrite, pyrrhotite, pyrite, galena and sphalerite, whereas gangue minerals are composed of
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garnet pyroxene pyroxene epidote chlorite and ilvaite. With skarn minerals as the study objects and by using
electron microprobe technology the authors investigated the mineralogical characteristics. Electron microprobe
analyses show that most of skarn minerals in the Jinchanghe ore deposit are calcium skarn minerals and the end
member of garnet is dominated by andradite together with minor grossular. The clinopyroxene comprises
hedenbergite and diopside. The amphibole in the Jinchanghe deposit includes actinolite ferroactinolite and
grunerite. Ilvaite contains relatively high iron and is commonly associated with magnetite. Skarn minerals are
manganoan minerals in small amounts comprising spessartine manganoan hedenbergite manganoan actinolite
and manganoan ilvaite. There exists vertical alteration zonation from the depth to the shallow part and horizontal
alteration zonation from east to west varying in order of remote and buried pluton—>calcium skarn zone with Fe
—>calcium skarn zone with Cu—>manganoan skarn zone with Pb and Zn—>marbleized limestone. The alteration
zone of the Jinchanghe ore deposit indicates that there is a higher temperature and oxidation zone in the middle
part of the vertical profile and in the east part of the horizontal profile. Compared with zoning models of skarn
minerals in polymetallic ore deposits both in China and abroad it is inferred that the remote magmatic hy-
drothermal fluid intruded through the cross-cutting zone of the two faults and the infiltration effect occurred in
the surrounding rocks thus forming the ore bodies. The Jinchanghe ore deposit is therefore considered to be a
copper-zinc-iron polymetallic concealed deposit in the distant contact zone.

Key words Baoshan massif Jinchanghe copper-zinc-iron polymetallic deposit  mineral characteristics —electron

microprobe analysis skarn zonation
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Fig. 1 Simplified geclogical map of the Jingchanghe deposit
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Fig. 3 Mineral association and features of ore minerals in the Jinchanghe Cu-Zn-Fe polymetallic deposit
(the mineral abbreviations after Shen Qihan. 20093
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a—zonal texture andradite under transmitted light ~b—vein garnet cutting through garnet of the early skarn stage under transmitted light — c—ret-
rograde alteration of garnet into epidote under transmitted light ~ d—euhedral spessartite under transmitted light ~e—vein pyroxene cutting through
pyroxene of the early skarn stage under transmitted light ~ f—diopside associated with andradite g—sphalerite associated with johannsenite under
transmitted light h—bunchy actinolite under transmitted light  i—vein actinolite associated with granular magnetite cutting through ilvaite under
transmitted light  j—radial runerite under transmitted light ~k—Tlater vein epidote cutting through early epidote under transmitted light  l—chlo-
rite distributed along with veined calcite under transmitted light =~ m—hypidiomorphic—xenomorphic granular columnar ilvaite under transmitted
light n—euhedral columnar ilvaite replacing garnet under transmitted light —o—granular magnetite replacing ilvaite under reflected light ~Adr—
andradite Sps—spessartite Di—diopside Hd—hedenbergite Mn-Hd—manganoan hedenbergite Act—actinolite Gru—grunerite Ilv—ilvaite

Ep—epidote Chl—chlorite Ccp—chalcopyrite Sp—sphalerite Mag—magnetite Cal—calcite Qtz—quartz

1

Table 1 Representative electron microprobe analyses of garnets from the Jinchanghe deposit

3112 3833 78111 78-1-1.2 781-1.3 781-1.4  102-1-1 1041  111-1-1 ZK30-4-56-1 ZK26-4-34-1
SO, 34.48  34.03  35.84 3575  37.81  36.92  37.20  36.22  36.08 37.45 38.79
TiO,  0.258  0.00  0.359  0.021  0.019  0.00 0.66  0.005  0.00 0.82 0.138
ALOs  9.66 1.09 6.52 0.59 10,27 9.48 9.62 0.07 5.85 10.94 18.77
CnOs  0.05 0.02 0.00 0.05 0.10 0.00 0.01 0.02 0.01 0.00 0.00
FeO  16.13  27.21  20.78  28.05  16.27  17.53  15.82  28.94  20.79 14.43 7.53
MiO  0.89 0.36 0.08 0.16 0.08 0.24 0.22 0.12 0.08 0.34 20.15
MgO 0.2 0.12 0.03 0.10 0.02 0.00 0.08 0.13 0.06 0.13 0.01
CaO 3452 33.52 3400 3422 3541  34.99 3566  34.13  35.21 35.81 15.31
Totl ~ 96.212  96.333  99.933  98.936  99.978  99.157  99.263  99.619  98.076  99.907  100.72

24
Si 2.86 2.91 3.07 2.96 2.98 2.95 2.9 2.98 2.96 2.95 3.06
Ti 0.02 0.00 0.02 0.00 0.00 0.00 0.04 0.00 0.00 0.05 0.01
Al 0.94 0.11 0.66 0.06 0.95 0.89 0.90 0.01 0.56 1.02 1.75
Cr 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Pt 112 1.94 0.09 1.94 1.05 1.14 1.05 1.99 0.42 0.95 0.21
P2t 0.00 0.00 1.49 0.00 0.02 0.03 0.00 0.00 0.00 0.00 0.29
Mn 0.06 0.03 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.02 1.35
Mg 0.03 0.01 0.00 0.01 0.00 0.00 0.01 0.02 0.01 0.01 0.00
Ca 3.07 3.07 3.20 3.04 2.99 3.00 3.04 3.01 3.09 3.02 1.29
Ura 0.15 0.06 0.00 0.17 0.30 0.00 0.06 0.03 0.04 0.00 0.00
Adr 53.16  93.80  2.94 9528  52.28  56.02  51.53  98.53  68.85 46.59 10.68
Pyr 0.87 0.48 0.09 0.39 0.09 0.00 0.29 0.51 0.22 0.49 0.06
Sps 1.98 0.83 0.12 0.36 0.18 0.53 0.48 0.28 0.17 0.74 45.94
Gro  43.85 4.84  65.19  3.80  46.68  42.33  47.64  0.67  30.71 52.18 33.48
Alm 0.00 0.00  31.66  0.00 0.67 112 0.00 0.00 0.00 0.00 9.84
Alm— Adr— Gro— Pyr— Sps— 0.0 n% FeO TFe
@ 7b 0.5~1.5 mm
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Table 2 Representative electron microprobe analyses of clinopyroxenes from the Jinchanghe deposit

33-1-1  33-1-2 61-1-1 61-1-3 63-1-1 64-2-2 80-2-1 1042 111-1-2 ZK30-4-16-1-2 ZK30-4-48-2 ZK30-4-50-2

SiO, 50.67 50.60 52.70 52.07 51.83 50.31 51.12 53.98 54.36 51.01 52.85 52.76
TiO, 0.03 0.004 0.023 0.00 0.00 0.025 0.00 0.00 0.007 0.00 0.00 0.018
ALO; 0.73 1.25 0.15 0.34 0.19 0.42 1.20 0.10 0.00 1.11 0.25 1.28
Cr, O3 0.02 0.00 0.00 0.07 0.01 0.08 0.01 0.00 0.02 0.01 0.00 0.00
FeO 19.28 16.48 13.34 15.28 15.45 22.24 18.24 10.15 10.59 19.98 16.68 16.01
MnO 1.20 3.26 0.27 0.18 0.00 0.69 1.91 0.32 0.27 2.65 0.43 0.41
MgO 5.38 5.4 10.43 8.82 8.6 5.43 6.02 12.17 11.68 4.06 8.00 7.56
CaO 23.19 23.7 24.72 24.51 24.65 21.49 22.37 24.39 24.59 22.90 23.35 23.28
Na,O 0.56 0.41 0.07 0.16 0.19 0.20 0.23 0.03 0.04 0.18 0.15 0.34
K,O 0.01 0.00 0.00 0.00 0.02 0.01 0.02 0.02 0.00 0.00 0.00 0.00
Total 101.056 101.096 101.694 101.433 100.938 100.905 101.116 101.15 101.548 101.898 101.704 101.654
6 4
Si 1.98 1.97 1.99 1.99 1.99 1.99 1.99 2.01 2.02 1.99 2.01 2.00
Al 0.02 0.03 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00
A" 0.02 0.03 0.00 0.00 0.00 0.01 0.04 0.00 0.00 0.04 0.01 0.06
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe** 0.06 0.04 0.04 0.03 0.04 0.03 0.00 0.00 0.00 0.00 0.00 0.00
Fe?' 0.57 0.50 0.38 0.45 0.45 0.70 0.59 0.32 0.33 0.65 0.53 0.51
Mn 0.04 0.11 0.01 0.01 0.00 0.02 0.06 0.01 0.01 0.09 0.01 0.01
Mg 0.31 0.31 0.59 0.50 0.49 0.32 0.35 0.68 0.65 0.24 0.45 0.43
Ca 0.97 0.99 1.00 1.00 1.01 0.91 0.93 0.97 0.98 0.96 0.95 0.95
Na 0.04 0.03 0.01 0.01 0.01 0.02 0.02 0.00 0.00 0.01 0.01 0.02
Di 31.63 32.29 57.84 50.51  50.00 29.91 35.00 67.33 65.66 24.49 45.45 45.26
Hd 64.29 56.25  41.18 48.48 50.00 68.22 59.00 31.68 33.33 66.33 53.54 53.68
Jo 4.08 11.46 0.98 1.01 0.00 1.87 6.00 0.99 1.01 9.18 1.01 1.05
0.000 Di— Hd— Jo— 0.0 % FeO TFe
Sps+Alm Jo
a b
O RN AETEMER
& BB EETAER
Q0
® O o0 "D
Gro Adr Di Hd
5 a b
Fig. 5 Compositions of garnets a and pyroxene b f{rom the Jinchanghe deposit
Gro— Adr— Sps + Alm— + Di— Hd— Jo—
Gro—grossularite Adr—andradite Sps+ Alm—spessartine + almandine Di—diopside Hd—hedenbergite Jo—johannsenite
4k - 0.2~0.5 mm
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Fig. 6 Variation trend of composition of garnet from core to rim within zoning structure
3
Table 3 Representative electron microprobe analyses of amphiboles from the Jinchanghe deposit
37-1-3 2K20-4- - 7K26-4- 50-1-1 63j ZK8-13-1 7ZKS8-13-3  ZK8-7-1 7ZKS8-7-2 7ZK87-3  63-1-2 ZK30-4-
31-1 31-2 1-3 39-1
SiO, 53.17 54.2 54.47 48.78 49.13 53.41 53.93 53.11 52.39 51.66 43.62 46.11
TiO, 0.00 0.00 0.001 0.00 0.054 0.048 0.01 0.037 0.024 0.02 0.09 0.00
ALO; 0.62 0.25 0.31 0.78 2.37 1.95 1.46 0.49 0.41 1.26 7.06 6.06
FeO 22.14 19.32 18.51 32.48 32.87 13.64 13.44 22.65 25.96 26.12 33.16 31.72
MnO 1.68 1.87 1.93 0.55 0.33 1.42 1.48 0.06 0.08 0.15 0.34 1.84
MgO 9.29 11.08 11.43 3.52 3.15 14.43 14.57 9.16 6.72 7.02 2.12 2.94
CaO 11.97 12.51 12.28 11.12 11.83 12.66 12.52 11.66 11.73 11.76 11.6 0.06
Na,O 0.09 0.03 0.05 0.04 0.33 0.20 0.17 0.08 0.00 0.23 0.99 1.47
KO 0.03 0.02 0.02 0.07 0.27 0.06 0.07 0.10 0.03 0.09 1.00 4.41
Total 98.98 99.28 99.01 97.35 100.50 97.81 97.64 97.34 97.34 98.30 99.97 94.61
23
Si 7.93 7.96 7.99 7.80 7.64 7.76 7.84 8.01 8.04 7.87 6.92 7.59
Al 0.07 0.04 0.01 0.15 0.36 0.24 0.16 0.01 0.04 0.13 1.08 0.41
Al 0.04 0.01 0.04 0.00 0.07 0.10 0.09 0.10 0.11 0.10 0.24 0.77
Ti 0.00 0.00 0.00 0.00 0.006 0.005 0.001 0.004 0.003 0.002 0.011 0.00
Fe* 0.97 0.98 1.00 0.86 0.78 0.90 0.93 1.04 1.07 0.95 0.33 0.48
Fe* 1.79 1.39 1.27 3.48 3.48 0.76 0.70 1.82 2.26 2.38 4.06 3.89
Mn 0.21 0.23 0.24 0.07 0.04 0.17 0.18 0.01 0.01 0.02 0.05 0.26
Mg 2.07 2.43 2.50 0.84 0.73 3.13 3.16 2.06 1.54 1.59 0.50 0.72
Ca 1.91 1.97 1.93 1.91 1.96 1.97 1.95 1.88 1.93 1.92 1.97 0.01
Na 0.03 0.01 0.02 0.01 0.10 0.06 0.05 0.02 0.00 0.07 0.30 0.47
K 0.01 0.00 0.00 0.01 0.05 0.01 0.01 0.02 0.00 0.02 0.20 0.93
15.03 15.02 15.00 15.14 15.22 15.10 15.07 14.96 14.93 15.05 15.67 15.52
0.0 2% FeO TFe
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Fig. 7 Classification of amphiboles from the Jinchanghe deposit  after Leake et a/. 1997
4k 4 21.11% — 27.23% TFeO 6.72% ~
SO, 37.66% ~39.68% 14.39%
Ca0 22.38% ~24.65% ALOy
4
Table 4 Representative clectron microprobe analyses of epidote from the Jinchanghe deposit
28-1-2 36-1-2 41-1-2 §89-1-1.1 123-2 133-2 7K30-4-48-1 7K26-4-26-1
SO, 37.99 38.62 3%. 66 37.77 39.68 39.66 39.18 39.52
TiO, 0.03 0.20 0.03 0.01 0.01 0.00 0.01 0.02
ALO; 21.81 24.23 22.92 21.11 24.76 27.23 23.39 22.74
Cr, 05 0.00 0.00 0.09 0.00 0.00 0.01 0.00 0.02
FeO 14.20 11.46 13.02 14.39 10.35 6.72 12.09 12.94
MnO 0.56 0.03 0.20 0.03 0.00 0.03 0.20 0.11
MgO 0.09 0.04 0.00 0.05 0.00 0.03 0.03 0.04
CaO 22.81 23.75 22.38 22.89 24.34 24.65 24.06 23.82
Na,O 0.05 0.03 0.00 0.00 0.00 0.00 0.05 0.00
KO 0.00 0.01 0.01 0.01 0.00 0.00 0.02 0.00
Total 97.54 98.36 96.30 96.25 99.14 98.32 99.02 99.20
12
Sit* 3.01 2.98 2.99 3.03 3.02 2.98 3.02 3.05
Tit" 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
AB* 2.03 2.20 2.14 1.99 2.22 2.41 2.12 2.06
crt 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Fel* 0.93 0.72 0.79 0.91 0.61 0.41 0.77 0.76
Fe&* 0.01 0.02 0.08 0.05 0.04 0.01 0.00 0.07
Mn?* 0.04 0.00 0.01 0.00 0.00 0.00 0.01 0.01
Mg * 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
Ca" 1.94 1.96 1.91 1.97 1.98 1.99 1.99 1.97
Na*® 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00
K* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.0 n% FeO TFe
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Table 5 Representative electron microprobe analysis of chlorite from Jinchanghe deposit
44-1-2 36-1-1 41-1-1 89-1-2.2 7ZK30-4-25-2 7ZK30-4-35-1-3  7ZK26-4-26-1-1
SiO, 28.40 23.51 26.54 28.98 27.37 25.53 25.93
TiO 0.01 0.02 0.00 0.03 0.06 0.01 0.00
ALO; 18.58 21.41 20.49 16.81 19.22 19.70 20.00
Cr,O;4 0.31 0.03 0.00 0.00 0.05 0.04 0.04
FeO 21.46 43.67 25.91 25.43 30.32 33.85 32.36
MnO 0.02 0.59 0.36 0.16 0.59 0.92 0.76
MgO 19.23 1.15 15.31 16.80 12.63 9.87 11.07
Ca0 0.07 0.00 0.00 0.13 0.01 0.01 0.02
Na,O 0.04 0.00 0.11 0.08 0.05 0.00 0.02
KO 0.00 0.00 0.00 0.00 0.02 0.02 0.00
Total 88.11 90.38 88.71 88.42 90.31 89.94 90.18
14
Sit* 2.91 2.67 2.77 3.02 2.87 2.76 2.76
Ti* 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AP* 2.24 2.86 2.51 2.06 2.37 2.50 2.51
crt 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Fe* 1.32 1.14 1.36 1.29 1.26 1.38 1.36
F&* 0.51 2.99 0.89 0.92 1.39 1.67 1.51
Mn?* 0.00 0.06 0.03 0.01 0.05 0.08 0.07
Mg * 2.95 0.20 2.40 2.62 1.98 1.60 1.77
Ca’ 0.01 0.00 0.00 0.01 0.00 0.00 0.00
Na* 0.01 0.00 0.02 0.02 0.01 0.00 0.00
K* 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe Fet+Mg 0.38 0.95 0.48 0.46 0.57 0.66 0.62
Fe, 05 0.0 n% FeO TFe
a | b (MgO+MnQ) X 10
GaRE * A B-GiRE ‘
08 F o Wy Bita
* AEWETBAR
X L . .
g 0.6 - . Jp— R O NEYBELER
2045 *
-
02
BRRA fi}é%%b‘ MHERIBE
20.2 24 2.6 2.8 3.0 32 34 36 38 4.0
ST Ca0 FeO
8 a Foster 1962 MgO+ MnO X 10 - CaO~ FeO
b 2011

Fig. 8 Classification of chlorite a base map after Foster 1962 and MgO + MnO X 10— CaO- FeO diagrams of ilvaite
b base map after Tang Pingzhi et al. 2011 from the Jinchanghe deposit

Fig. b hidden circle represents ilvaite related to intermediate acidity rock dotted circle represents ilvaite related to subsiliceous rock

full circle represents ilvaite related to ultrabasic rock
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4.4 Si,(; O OH  Ivan and Rossitsa 2005
< 3+
Cay.os Fer.goMng. 16Mgo.or 1.97" Fep.o7Aly.02 0.99
3h Si, O, O OH
- 6 8b
1.0~2.5 mm MnO MnO
4m 8.72% 1.0% ~6.0%
4m n MnO
4o 4.25%
4n FeO 47.34% ~ 52.28%
2011
CaFe " Fe''
6
Table 6 Representative electron microprobe analyses of ilvaite from the Jinchanghe deposit
54-3-2 52-2-1 7ZK22-2-2.1 7ZK22-2-2.2 38-3-4 ZK8-7-1 ZK8-7-2 7k8-13-1 7k8-13-2 7k8-13-3
SIO, 29.41 30.67 29.84 29.71 29.84 30.71 29.98 30.66 30.77 30.52
TiO, 0.04 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.00
ALO; 0.22 0.17 0.10 0.38 0.16 0.10 0.24 0.14 0.33 0.20
Cr,05 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.02 0.01 0.00
FeO 50.64 52.28 48.10 47.34 49.39 46.71 45.75 43.66 43.08 44.12
MnO 1.32 1.40 3.69 4.07 4.25 6.61 6.42 8.72 7.86 7.34
MgO 0.07 0.17 0.09 0.36 0.10 0.11 0.10 0.13 0.23 0.08
CaO 16.50 14.20 13.80 13.96 14.14 14.37 14.32 14.43 14.77 13.94
Nap 0.00 0.00 0.00 0.01 0.10 0.00 0.00 0.00 0.03 0.01
K,O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 98.20 98.89 95.64 95.83 98.00 98.62 98.74 97.77 97.08 96.21
8
Sit* 1.95 2.01 2.02 2.01 1.99 2.02 2.01 2.03 2.04 2.04
T+t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
APY 0.02 0.01 0.01 0.03 0.01 0.01 0.02 0.01 0.03 0.02
crr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe™* 1.09 0.95 0.92 0.94 1.03 0.94 0.95 0.91 0.87 0.86
Fe 1.71 1.91 1.79 1.72 1.71 1.62 1.60 1.49 1.51 1.60
Mn?* 0.07 0.08 0.21 0.23 0.24 0.37 0.36 0.49 0.44 0.42
Mgt 0.01 0.02 0.01 0.04 0.01 0.01 0.01 0.01 0.02 0.01
Ca?*t 1.17 1.00 1.00 1.01 1.01 1.01 1.03 1.02 1.05 1.00
Na' 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
K* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe, 05 0.0 n% FeO TFe
5.1 F10
8 9 Fe Fe+ Mn+ Mg

10 7
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Table 7 Horizontal zoning characteristics of the Jinchanghe deposit
B Phin BREWY FEH(HE) & Co B FEHCPE & Fe BW REW(RE)
PR BEEARFH PR BEAR 5
BEE  BEGeRR e WEHARTFAR R
w(TFeD)/ % s 15.70~-39.80 31.52~42.73
wlPb+Zn) % 4.12~6.43 1.96—4.34 —
wl{Cuw)/% 0.07~1.20 0.34~2.33 0.02~1.50
BrETY SHEMHER: BEA FRERE BER. BREAMNEH0.5~1.5 BEA: BREMBEHR(.0~5.0
W KES2.5~5mm o) AERBEEN 1~4 mm); om)ERBEEES 3~10 mm);
fHEA: RS0, ARERER. K BRTH: SEEH0.5~4 mm:
B8 3~5 mm; PHEE: SBFRBEREW, KE
¥, B2 0.3~2.0 mm
UL WE FHT O REET HEY By a8y By BT
300° QWS
BHE S
o BB
2300m 3 - KEEKE
— H
2200m - €.h g%ﬁf@};ﬁm
ke
2-1 4*4 é ;ég
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1900m |- AL
1800m |- 5 GRS
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Fig. 9 Gedlogical cross section and zonation along No. 8 exploration line of the Jinchanghe deposit
Act— MM Tv—BEA: Adr 58000 H S8R M BEE: Cop RHT: So WHET: Gn T Gl 7H: Qe AX
Act—actinolites Ilv—ilvaite; Adr—andradite; Hd—hedenbergite; Mt—magnetites Cep—chalcopyrite; Sp—sphalerite; Gn—galenas
Cal—calcite; Qtz—quartz
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Fig. 10 Fe Fe+ Mn+ Mg variation of ilvaite and actinolite
in the horizontal direction in the Jinchanghe polymetallic
deposit 8
8
Table 8 Vertical zoning characteristics of the Jinchanghe deposit
Pb-Zn Cu Fe
w TFeO % 32.19~42.20
w Pb+Zn % 2.15~4.90
w Cu % 0.56~1.50
1.5~10 mm 0.5~5.0 mm 1.0~2.5
_ - mm _
0.1~0.5 0.1~0.5 mm
mm 0.5~5.0
mm
1~2 mm
12b
Gasper
6.1 et al. 2008
Rb-Sr 118 Ma
12a 2010
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Fig. 11  Column of typical drill holes and variation trend of end members of minerals in the vertical direction in the Jinchanghe
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Fig. 12 Ternary plots of garnet a and pyroxene b compositions of major large skarn deposits after Meinert
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Fig. 13 The relationship between mineralization and skarn minerals of the Jinchanghe deposit
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