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Geological and skarn mineral characteristics of the Jilongshan skarn Au
deposit in southeastern Hubei Province
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Abstract: The Jilongshan Au deposit is a typical skarn deposit in southeastern Hubei Province, but its skarn
mineralogy research is insufficient. The Jilongshan skarn Au deposit is exposed within the dolomitic limestone of
Triassic Daye Formation and the Yanshanian granodiorite porphyry. The metal minerals mainly include natural
gold, chalcopyrite, pyrite, molybdenite, bornite, sphalerite, galena, orpiment, realgar, and magnetite, where-
as the skarn minerals are mainly garnet, diopside, epidote, wollastonite and phlogopite. The authors studied in
detail the skarn mineralogical characteristics of different stages and conducted the electron microprobe analysis
(EMPA). The results show that the garnet belongs to the calcium And-Gro series, the pyroxene is diopside,
and the calcium-iron garnet-diopside gold-rich skarn combination was formed under the condition of high oxygen

fugacity and relatively low acidity, with copper, gold metallogenic specialization. Along with the fluid evolu-
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tion, ore is associated with skarn in space, time and origin. In combination with the development of the por-
phyry ore body, the authors hold that the Jilongshan gold deposit may have a unified porphyry-skarn mineraliza-
tion system, and there exists great prospecting potential in the depth.

Key words: skarn; mineralogy; Jilongshan Au deposit; oscillatory-zoning in garnets
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Fig. 1 Geological map of the Fengshan ore field after Shu Guanglong et al. 2004
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a—pyrite (Py)-gold ore» produced in the rock mass; b—chalcopyrite (Cep)-gold ores produced in the skarn; ¢—chaleopyrite (Cep-gold ore, pro-
duced in the breccia; d—molybdenite {MoJ-chalcipyrite (Ccp)- gold ores produced in the rock mass: e—realgar (Rb)-gold cre. produced in the
surface country rock; f—sphalerite (Sp)-galena (Gn)-gold orer produced in the country rocks under reflective light: g—chalcopyrite (Cep) associ-
ated with pyrite (Py>. under reflective light; h—chalcopyrite (Ccp) associated with orpiment (Op): under reflective light; i—chalcopyrite (Cep)

associated with galena {Gn)s under reflective light
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Table 1 Generalized generation sequence diagram of the

Jilongshan Au deposit
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a—garnet (Gt) skarn: b—diopside {Di) skam: ¢—wollastonite (Wo) skami & —vein magnetite {Mag) cutting through skami e—quartz (Qtz)
sulfide veins cutting through skam: f—quartz (Qtz) sulfide veins cutting through skarn, late calcite (Cal) veins eutting: g—epidote (Ep) replacing
garnet (Gt)s under transmitted light; h—ecalcite (Cal) filling in garnet {Gt) fissure, under transmitted light; i—diopside (Di) associated with wol-
lastonite (WoJ» under transmitted light; j—phlocgopite (Phl) alteration, under transmitted light: k—epidote {Ep) replacing gamet {Gt), under
transmitted lights —biotite altered into chlorite (Chl}, under transmitted light
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Table 2 Representative electron microprobe analyses of garnets from the Jilongshan Au deposit
WJl116 WwJ117 WJ198 WJ242 WJ243 WJj244 WJ248 WJ256 WJ329 WJ332
SiO, 36.47 36.25 37.3 37.25 37.11 36.49 38.11 37.68 37.59 37.83
ALO; 1.63 0.69 5.05 1.79 1.04 1.75 14.51 7.26 3 6.94
FeO 26.76 27.93 22.1 26.31 27.17 25.95 10.11 19.22 24.35 20.79
MgO 0.08 0.02 0.06 0.32 0.25 0.07 0.1 0 0.08 0
CaO 33.77 34.16 33.61 33.8 33.66 33.95 35.49 34.65 34.57 34.9
Na,O 0.08 0.02 0 0 0.05 0 0.01 0 0 0.02
K,O 0 0 0.02 0 0.02 0 0.01 0 0 0
MnO 0.08 0.22 0.16 0.24 0.21 0.18 0.49 0.2 0.12 0.26
TiO, 0.08 0 0.1 0 0 0 0.16 0.28 1.03 0
P,0s 0.04 0.02 0.02 0.04 0.03 0 0 0.03 0.05 0.05
Cr,05 0 0.04 0.13 0.07 0.02 0 0 0.03 0.04 0.01
NiO 0 0 0.03 0 0.02 0 0.01 0.02 0 0
Total 98.99 99.37 98.55 99.82 99.56 98.39 98.99 99.36 100.83 100. 81
12
Si 2.99 3.03 3.03 3.03 3.01 2.98 3.01 3.01 3
Ti 0 0.01 0 0 0 0.01 0.02 0.06 0
Al 0.16 0.07 0.48 0.17 0.1 0.17 1.34 0.68 0.28 0.65
Cr 0 0 0.01 0 0 0 0 0 0 0
Fe’* 1.84 1.92 1.48 1.79 1.86 1.79 0.66 1.29 1.63 1.35
Fe** 0 0 0.02 0 0 0 0 0 0 0.02
Mn 0.01 0.02 0.01 0.02 0.01 0.01 0.03 0.01 0.01 0.02
Mg 0.01 0 0.01 0.04 0.03 0.01 0.01 0 0.01 0
Ca 2.98 3.02 2.93 2.94 2.95 3 2.98 2.97 2.96 2.96
And 92.08 95.15 75.12 89.46 93.11 88.88 32.86 64.65 81.97 67.59
Gro 7.31 4.11 23.26 8.48 5.34 10.42 65.67 34.8 17.28 30.99
Spe + Pyr 0.60 0.74 1.62 2.06 1.55 0.70 1.47 0.56 0.74 1.42
And— Gro— Py— Spe— 0 0.0 2% FeO TFe
Fe Mg Mn
Ca3 Si309
Fe Mg Mn 4g 4k
3.2 3.2.3
4]
4g 4]
4g 4k
4d
4d 5
3.2.1 Mg Mg+Fe+Mn+Ti  0.50
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Table 3 Representative electron microprobe analyses of clinopyroxenes from the Jilongshan Au deposit
WJ195 WJ196 WJ197 WJ198 WJ247-1 WJ247-2 WJ326-1 WJ326-2 WJ330 WJ331
SiO, 52.18 52.96 49.11 53.77 53.87 54.27 55.63 55.29 55.35 52.92
ALO; 0.49 1.28 0.38 1.18 0.88 0.62 0.18 0.84 0.27 1.02
FeO 11.62 8.64 17.2 6.19 5.13 6.1 1.31 1.94 5.84 11.57
MgO 10.29 12.52 6.68 14.28 14.71 14.1 18.08 17.13 14.63 11.73
CaO 24.05 23.28 22.71 22.85 24.94 25.2 26.07 25.9 25.6 22.97
Na,O 0.28 0.79 0.4 0.09 0.21 0.12 0.07 0.01 0.11 0.86
K,O 0.02 0 0.01 0.02 0.01 0 0 0 0.01 0
MnO 0.4 0.37 0.48 0.61 0.52 0.5 0.1 0.04 0.27 0.33
TiO, 0.02 0.47 0 0.04 0.11 0 0.05 0 0 0.17
P,0s 0.03 0.03 0.03 0.04 0.01 0.03 0.05 0.03 0 0.02
Cr, O3 0.07 0.08 2.52 0.02 0.02 0.01 0.03 0.04 0 0.04
NiO 0 0 0.01 0 0.02 0.05 0 0 0.01 0.04
Total 99.45 100.43 99.51 99.09 100. 42 101 101.58 101.22 102.08 101.65
6
Si 2 1.97 1.95 2 1.98 1.99 1.99 1.99 2.01 1.97
ALY 0 0.03 0 0 0.02 0.01 0 0.01 0 0.03
A" 0.02 0.03 0 0.05 0.02 0.02 0 0.02 0.01 0.02
Ti 0 0.01 0 0 0 0 0 0 0 0
Cr 0 0 0.08 0 0 0 0 0 0 0
Fe3t 0 0.03 0.06 0 0.01 0 0.02 0 0 0.09
Fe?* 0.37 0.23 0.51 0.19 0.15 0.19 0.02 0.06 0.18 0.27
Mn 0.01 0.01 0.02 0.02 0.02 0.02 0 0 0.01 0.01
Mg 0.59 0.7 0.39 0.79 0.81 0.77 0.96 0.92 0.79 0.65
Ca 0.99 0.93 0.96 0.91 0.98 0.99 1 1 0.99 0.92
Na 0.02 0.06 0.03 0.01 0.02 0.01 0 0 0.01 0.06
K 0 0 0 0 0 0 0 0 0 0
Di 61 72 4 79 82 79 96 94 81 64
Hd 38 27 58 19 16 19 4 6 18 35
Jo 1 1 2 2 2 2 0 0 1 1
Di— Hd— Jo— 0.0 2% FeO TFe
7Rt AP IRg oL R Lk ) BRIER
Samn BHRR EREA BYIER

5

Fig. 5 Change of composition of garnets pyroxenes form endoskarn to exoskarn from rock mass skarn to wall rock

in the Jilongshan skarn Au deposit
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Table 4 Representative electron microprobe analyses

of sillimanite form the Jilongshan Au deposit

w116 WJ243 WJ244-1  WJ244-2
SiO, 51.18 52.91 52.43 52.69
TiO, 0 0 0 0
ALO; 0 0 0 0
Cr,05 0.01 0 0.01 0
FeO 0.07 0.62 0.19 0.27
NiO 0 0 0 0
MgO 0 0.12 0.06 0.09
MnO 0.42 0.57 0.34 0.42
Ca0O 48.12 47.4 48.42 47.95
Na,O 0.05 0 0.03 0
K,O 0.03 0 0 0
P,0s 0.07 0.04 0.04 0.03
Total 99.94 101.65 101.51 101.45
9
Si 1.98 2.01 2 2
Ti 0 0 0 0
Al 0 0 0 0
Cr 0 0 0 0
Fe?* 0 0 0 0
Ni 0 0.02 0.01 0.01
Mg 0 0 0 0
Mn 0 0 0 0
Ca 0.02 0.03 0.02 0.02
Na 2 1.93 1.98 1.95
K 0 0 0 0
P 0 0 0 0
Wo 98.52 97.29 98.57 98.27
En 1.19 1.62 0.96 1.2
Fs 0.1 1.08 0.36 0.53
0 0.0 n% FeO TFe
6
7
Fe*™ APRT
FeO!  ALO;
4d 4g 4k
4g 4k

Fe’™*

4d
SO,
HCl Candela and Pic-
coli 1995 F ClS
Au
3b S5e 5f
4.2
Fe*™ Fe?t
Fe*t Fet Sato
1980 Einaudi e al. 1981 1994 Lu et
al. 2003 Oyman 2010
1990
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Table 5 Representative electron microprobe analyses of phlogopites form the Jilongshan Au deposit
WJ196 WJ331 CC207-2-2 CC208-0-1 CC210-0-2 CC210-1-2 CC210-2-1
SiO, 34.09 35.01 38.53 37.5 35.37 37.64 37.38
ALO; 14.67 14.08 16.55 16.78 19.22 18.47 18.72
FeO 19.064 17.26 7.73 5.85 6.55 5.23 3.56
MgO 13.51 13.98 21.23 21.42 21.33 22.07 22.93
CaO 0.72 0.11 0.1 0 0.05 0 0
Na,O 0.2 0.17 0.11 0.16 0.11 0.19 0.26
K,O 5.5 7.52 10.71 10.6 9.34 10.75 10.82
MnO 0.63 0.22 0.1 0.06 0 0.07 0.02
TiO, 0 0.01 0.25 0.18 0.17 0.16 0.07
Total 93.19 93.2 95.41 92.62 92.65 94.81 93.77
22
Si 3.04 3.07 2.79 2.77 2.62 2.71 2.7
Al 0.96 0.93 1.21 1.23 1.38 1.29 1.3
A" 0.58 0.53 0.2 0.24 0.3 0.28 0.29
Ti 0.91 0.92 0.01 0.01 0.01 0.01 0
Fe’! 0.91 0.92 0.01 0 0.02 0 0
Fe?! 0 0 0.46 0.36 0.38 0.32 0.22
Mn 0.05 0.02 0.01 0 0 0 0
Mg 1.8 1.83 2.29 2.36 2.36 2.37 2.47
Ca 0.07 0.01 0.01 0 0 0 0
Na 0.03 0.03 0.02 0.02 0.02 0.03 0.04
K 0.63 0.84 0.99 1 0.88 0.99 1
Total 8.97 9.1 7.99 8 7.98 8 8.02
W] CcC 2012 0 0.0 n% FeO TFe
6 wp (%)
Table 6 Representative electron microprobe analyses of oscillatory zoning in garnets from the Jilongshan Au deposit
WJ329-1 WJ329-2 WJ329-3 WJ329-4 WJ329-5 WJ332-1 WJ332-2 WJ332-3 WJ332-4 W]J332-5
SiO, 38.53 37.5 37.13 38.28 37.7 38.28 38.09 36.62 38.1 37.55
ALO; 10.79 6.4 5.79 11.22 6.39 9.28 9.17 4.01 6.94 4.53
FeO 14.31 21.2 21.22 14.94 20.33 17.28 16.34 23.96 19.83 23.36
MgO 0.03 0.04 0 0.03 0.17 0 0 0.05 0.01 0
CaO 35.25 35.02 34.91 34.88 33.56 35.28 35.17 33.96 34.74 34.48
Na,O 0 0 0 0 0 0 0.04 0.04 0 0
K,O 0 0 0 0 0.01 0 0 0 0.01 0
MnO 0.26 0.21 0.05 0.33 0.13 0.11 0.13 0.1 0.2 0.02
TiO, 0.64 0.17 0.04 0.13 0.41 0 0.89 0 0.06 0.17
P,0s 0.02 0 0.03 0.03 0 0 0 0.03 0.04 0
Cr,03 0 0.01 0.04 0.04 0.37 0 0.01 0.01 0 0
NiO 0.06 0.01 0.02 0.02 0.04 0 0.03 0 0 0
Total 99.89 100. 56 99.23 99.89 99.1 100.22 99.86 98.79 99.93 100. 11
12
Si 3.02 2.98 3 3 3.03 3.01 3.01 2.99 3.03 3.01
Ti 0.04 0.01 0 0.01 0.02 0 0.05 0 0 0.01
Al 1 0.6 0.55 1.04 0.61 0.86 0.85 0.39 0.65 0.43
Cr 0 0 0 0 0.02 0 0 0 0 0
Fe3t 0.94 1.4 1.43 0.95 1.34 1.13 1.08 1.62 1.32 1.56
Fe?* 0 0 0 0.03 0.03 0.01 0 0.02 0 0.01
Mn 0.02 0.01 0 0.02 0.01 0.01 0.01 0.01 0.01 0
Mg 0 0.01 0 0 0.02 0 0 0.01 0 0
Ca 2.96 2.98 3.02 2.93 2.89 2.97 2.97 2.97 2.96 2.96
And 47.2 70.06 71.08 47.77 68 56.8 54.23 80.69 66.52 78.42
Gro 52.11 29.1 28.67 50.3 28.84 42.76 45.45 18.16 32.99 21.15
Ura 0 0.03 0.13 0.11 1.18 0 0.03 0.04 0 0
Spe + Pyr 0.69 0.83 0.25 1.93 3.15 0.44 0.32 1.15 0.49 0.42
And— Gro— Pyr— Spe— 0 0.0 7% FeO TFe
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