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Ore-forming fluid characteristics and genesis of Lanjiagou molybdenum
deposit in western Liaoning Province
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Abstract

Located in Liaoning Province, the Lanjiagou deposit is an important independent molybdenum deposit in northern
China. Its major molybdenite ore bodies are situated within the fine-grained granite of Hongluoshan and the contact zone
between the fine-grained granite and the coarse-grained granite. Large molybdenite-quartz veins constitute the main min-
eralization type in the Lanjiagou deposit. Detailed petrographic observation of ores from the Lanjiagou deposit shows that
three types of primary fluid inclusions occur in quartz veins from the ores, i.e., aqueous two-phase inclusions (1),
daughter crystal-bearing polyphase inclusions (II) and pure aqueous phase inclusions (Il), with more than 90% of the
fluid inclusions belonging to type (I). Microthermometric studies indicate that the homogenization temperatures and
salinities of type I fluid inclusions in ore-forming stage range from 160 to 405°C and from 2.4 % to 16.5% NaCl equiva-
lent respectively, with most values in the range of 180~320C and 8% ~14% NaCl equivalent. Laser Raman Spectro-
scopic analyses of fluid inclusions suggest that the ore-forming fluids were of the NaCl-H,O = (CO,) system. At the ore-
forming stages, fluid mixing events occurred in two types of fluid inclusions with different compositions, which exerted

positive influence on molybdenite precipitation and mineralization. The hydrogen and oxygen isotopic components of typi-
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cal ores indicate that 6D values of ore-forming fluids are from — 81%0 to — 101%o, while 8180,{20 from —0.1%0 to
4.5%0. The 81SOH?O values of the ore-forming fluids are lower than the values of the granite, suggesting that the ore-form-
ing fluids might have been produced by mixing magmatic and meteoric water. Comparative studies of geological features,
mineralization, wall rock alterations, fluid inclusion characteristics and H, O isotopes have led the authors to believe that
there exist many differences between the Lanjiagou Mo deposit and the porphyry Mo deposit. The Lanjiagou deposit is ge-
netically a transitional type Mo deposit from the Mo-bearing hydrothermal vein type to the porphyry Mo type.

Key words: geochemistry, quartz vein, fluid inclusion, fluid mixing, genesis, Lanjiagou molybdenum deposit,

western Liaoning Province
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Fig. 1 Geological map of the Lanjiagou ore field modified from Qu et al. 1985
1—Quaternary 2—ILate Jurassic cryptoexplosive breccia rock 3—Late Jurassic granite porphyry 4—Late Jurassic fine-grained granite
5—Middle Jurassic coarse-grained granite 6—FEarly Jurassic volcanic rocks 7—Ordovician limestone 8—Cambrian limestone 9—Cambrian shale
10—Dolomitic limestone of Jixian Group 11—Fault 12—Ore body 13—Profile
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Fig. 2 Geological sketch map showing the section of ore
bodies in the Lanjiagou Mo deposit  after Huang et al. 1989
I—Fine-grained granite 2—Quartz porphyry vein 3—Intermediate-
basic dyke 4—Molybdenite ore body
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Fig. 3 Photographs of selected hydrothermal mineral assemblages and vein types from the Lanjiagou molybdenum deposit

A—ILarge molybdenite-quartz Q vein with molybdenite Mo in banded form in quartz vein B—Massive molybdenite and pyrite Py in large

molybdenite-quartz vein C—Molybdenite-quartz veinlets with muscovite Ms and epidote Ep alterations in fine-grained granite D—Calcite-

molybdenite vein with later hydrothermal calcite replacing molybdenite-quartz vein E—Coarse-grained molybdenite

replacing

pyrite F—disseminated molybdenite 0.1~0.2 mm G—Calcite Cc replacing molybdenite-quartz veinlets H—Muscovite Ms replacing

molybdenite Mo
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Fig. 4 Photomicrographs of fluid inclusions in the Lanjiagou molybdenum deposit
a b c—Aqueous two-phase inclusions in molybdenite-quartz large vein d—Daughter mineral calcite -bearing polyphase inclusions in quartz
phenocrysts e—Aqueous two-phase inclusions in quartz phenocrysts {—Secondary and primary fluid inclusions in molybdenite-quartz
veinlets L—Liquid V—Vapor S—Calcite



448 2007
5% ~30% 5% ~ I
10% 2~30 pm -1.4~-12.5C w NaCl,
- 2.4%~16.5%
6 ~20pm 160 ~405C
1 -6.6~-9.7C
w NaCl,  10.0% ~13.7%
90 % - 243~338C
de
Il 160 ~234C w NaClg, 5.7% ~9.6%
4d
5% 5~15 um 5
1 2 180 ~320C
1~8 pm S5a w NaCl, 8% ~14% 5b
H,O-NaCl -
I 1999
0.81~0.94 g em® 0.78~0.91 g e’
2% 091g e’ 0.8 g o’
1l Il
2~10 pm 4 4
1%
3.2 514 ~580C Roed-
1 I der 1971 w NaClg,
— 61.7% ~71.1 %
-21.5~ -25.1TC H,O- 3.3
NaCl -20.8C NaCl - |
KCl
Shepherd et al. 1985 1993 6 H,O
st 28
50 @ Z 24 ® 7 .
N .
z 35 % 16
§ 30 E ooz
25
20 8 7z
15 4
10 1| L
SF e TE ER TIRST M
050200 240 280 320 360 400" 500 580 #(NaCle)/%
1/C (7w B s RERREME

5

Fig. 5 Histograms of homogenization temperatures a and salinities b of aqueous two-phase inclusions

in ores and quartz phenocrysts of grainte



26 4 449

550 co
1900} ¥ : B
g 450 P L
1700+ & >
ﬁ 'M oo v oo
1500 L 9
B 350 = ®
2,50 @ 1300 ~
# 1100
150 900
- L et , . _ _ .
800 1300 1800 2300 2800 3300 3800 50 950 1100 1350 1550 1750
P @i/ cm” P @A/ cm”
2000 C 5600r mo D
180 108311l60 4600
® 1600F 4% co” i
]ﬁ 1400} 806 1069 ;’ﬁ 3600
# 1000 #
800 1600
600 1 1 1 1 1 600 .
750 850 950 1050 1150 1250 600 1100 1600 2100 2600 3100 3600 4100
$ 8 fir#8/cm” P18 fip/cm’
6
ABC— I A C— B— D— I

Fig. 6 Raman spectra of fluid inclusions from the Lanjiagou molybdenum deposit
A B C—Components of type I inclusions in ore vein A C—Liquid components B—Gas components D—Gas components
of type I inclusions in fine-grained granite
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Table 1 Hydrogen and oxygen isotopic composition of fluid inclusions in the Lanjiagou molybdenum deposit

3Oy svow %o SDv.svow %o t, C 3O %o
L]4 @) 11.0 -87 310 4.5
XS1 ©) 9.6 - 81 275 2.9
YBS ) 9.1 - 86 300 2.2
YBI1 @) 10.5 -80 240 1.1
YB4 @) 10.7 -91 230 0.8
XM3 @) 9.6 - 101 235 -0.1

3180 1000 Ina . =3.38X10°T"2-3.40 Clayton et al. 1972
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