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Abstract

The Honghuaerji scheelite deposit is a newly discovered large W-Mo deposit in the middle and northern Da
Hinggan Mountains, Inner Mongolia. Ore petrography, fluid inclusions and C-H-O isotopic compositions show
that the Honghuaerji deposit was formed by post-magmatic hydrothermal process, which can be divided into five

ore-forming stages: potassic feldspar-albite stage, scheelite-quartz stage, molybdenite-quartz stage, Cu-Pb-Zn-Fe
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metal sulfides-quartz stage and carbonate-quartz stage. The fluid inclusion types in scheelite, quartz and carbon-

ate are mainly liquid-rich two-phase inclusions. The data show that the homogeneous temperatures of fluid inclu-
sions of the scheelite-quartz stage are 290 ~395C , with the peak of 360~370C , and the salinities are 0.88 %
~7.02% , with the peak of 2% ~ 3% . Combined with the Laser Raman analysis of the fluid inclusions, the

authors have reached the conclusion that the scheelite-related fluids were of the medium-high temperature and

low salinity NaCl-H,O fluid system. An analysis of C-H-O isotope reveals that the hydrothermal fluids were

mainly of magmatic hydrothermal fluids, mixed with a little meteoric water. Studies indicate that the fluid relat-

ed to tungsten mineralization might have been derived mainly from crystallization and differentiation of magma,

and the Ca’>" was probably released from the plagioclase by greisenization.

Key words: geochemistry, fluid inclusion, scheelite, C-H-O isotope, Honghuaerji, Inner Mongolia
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Fig. 1 Distribution of typical deposits formed in Mesozoic in center-northern Da Hinggan Mountains a  schematic geological map
b and NW-SE section ¢ of the Honghuaerji scheelite deposit Fig. la modified after Wu et al. 2014 Fig. 1b and 1c modified
after Inner Mongolia Sixth Geological Mineral Exploration Institute 2013
1—Quaternary Sand 2—Ordovician Luohe Formation Siltstone 3—Gray Monzogranite 4—Reddish monzogranite 5—Quartz monzonite 6—
Tungsten orebody 7—Molybdenum orebody 8—Drilling hole and its number 9—Extent of property 10—ILocation of section 11—Prospecting line
and its number 12—Geological boundary 13—DBorder of lithology 14—Faults 15—Regional faults
Major deposits @—Honghuaerji scheelite deposit @—Erentaolegai Ag-Mn deposit @—]Jiawula-Chaganbulagen Pb-Zn-Ag deposit @—Wunuge-
tushan Cu-Mo deposit @—Siwumuchang Au deposit @—DBadaguan Cu-Mo deposit @—Xiaoyinuogaigou Au deposit @—Taipingchuan Mo-Cu de-
posit  @—Derbuer Pb-Zn deposit @—FErdaohezi Pb-Zn deposit @—Dongjun Pb-Zn-Ag deposit ®—Waixinhe Mo deposit ®—Xicertala Fe-Zn
deposit  @®—DBashigongli Fe-Zn deposit @—FErdaohe Pb-Zn-Ag deposit @—Taipinggou Cu-Mo deposit @—Zhengguang Au deposit ®—San-
daowanzi Au deposit  ®—Sankuanggou Fe-Cu deposit  @—Guliku Au deposit @—Chalukou Mo deposit #—Pangkaimen Au deposit ®—Er-
shiyizhan Cu-Au deposit @—FErgenhe Au deposit #—Laogou Au deposit @—Shabaosi Au deposit
Names of numbered faults in Fig. la Fl—Tayuan-Mohe fault F2—Derbugan fault F3—Toudaogiao-Orogen fault F4—Erlian-Hegenshan-
Heihe fault F5—Nenjiang fault
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Fig. 2 Photographs and microphotographs of ores from the Honghuaerji scheelite deposit

a~c. Scheclite ores and photo (¢) under the UV lamps d. Molybdenite ore; e. Chalcopyrite-» galena-, sphalerite-quartz vein; f. Pyrite-quartz
vein; g: Intergrowths of scheelite and K-feldspar; h. Euhedral scheelite intergrowth with quartz, muscovite and carbonate; i. The relations of
scheelite; K-feldspar and quartz; j. Carbonate filling the fractures of scheelite; k. Molybdenite filling the cracks of scheelite; 1. Muscovite cut by
molybdenite
Kfs—K-feldspar; Sch—Scheelite; Mot—Molybdenite; Qtz—Quartz; Ccp—Chalcopyrite; Gn—Galena: Sp—Sphalerite; Py—Pyrite:

Mus—Muscovite; Car—Carbonate
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Fig. 3 Typical alterations of the Honghuaerji scheelite deposit
a. K-feldspar phenocryst embedded into the monzogranite; b. Albite phenocryst embedded into the monzogranite: ¢. K-feldspar-quartz vein; d.
Greisens e. Greisen veins f. Carbonate-quartz veins g. Intergrowths of euhedral K-feldspar and xenomorphic quartzs h. Greisens i. Sericitization
and carbonatation of plagioclase; j. Sericitization and carbonatation of plagioclases k. Chloritization and carbonatation of biotites 1. Carbonate-quartz
vein

Kfs—K-feldspar; Ab—Albite; Pl—Plagioclase; Qtz—Quartz: Mus—Muscovites Chl—Chlorite; Car—Carbonate
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Fig. 4 Mineral paragenesis and ore-forming stages of the Honghuaerji scheelite deposit ( The width indicates the distribution

range of the mineral, and the relative content of each mineral is represented by the thickness)
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1
Table 1 Locations and characteristics of the samples from the Honghuaerji scheelite deposit
H1101-2 ZK1101 259 m Sch Qtz
H27-12 ZK27 63 m Sch Qtz
H27-37 ZK27 351m Sch Qtz
HH4309-73 ZK4309 315 m Sch Qtz
HH4318-15 I ZK4318 393 m Sch Qtz
HH4318-20 ZK4318 123 m Sch Qtz
HH4318-22 7ZK4318 176 m Sch Qtz
HH5506-51 ZK5506 455 m Sch Qz Car
HI1-1 E119°59" N48°17 1~5 mm Qtz
H5909-10 ZK5909 540 m Qtz
H3908-1 ZK3908 137 m Qtz
HH2704-04 i ZK2704 87 m Qtz
HH4309-06 ZK4309 94 m Quz
HH4309-49 ZK4309 267 m Qtz
HH5503-07 ZK5503 60 m Qtz
H0302-2 W ZK0302 216 m Qtz
H4322-2 ZK4322 265 m Qtz
HH5506-43 ZK5506 341 m Qtz
H27-5 ZK27 34 m Qtz
H27-40 \ ZK27 293 m Qtz Car
H5111-2 ZKS5111 534 m Qtz Car
Sch— Qtz— Car—
+0.1T 1 cm
Vv - Ren-
ishaw Renishaw-2000
3f 1 514 nm 20 mW
1 pm [~2 em™!
3.2
3 4 : :
3.1
Roedder 1984 2004
21
20 1 -
1
Bodnar 1993
2
1 - I
Linkam THMS G600
—196~ +600C H,O H,O
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Table 2 Microthermometric data of fluid inclusions from the Honghuaerji scheelite deposit

B B AETY s KA/ pm KA E % L/ C 1,/ C w(NaCl,,)/ %
[SEEE N 83 4~35 10~350 -2.7~-0.5 291~382 0.88~4.49

BB S
Ve 86 4~35 10~50 —4.4~-0.6  290~395 1.06~7.02
1B B e 37 6~36 10~40 -7.0~-0.7  262~382 1.23~10.49
IV B VEE 2 49 4~34 5~30 -5.0~-0.9  189~334 4.34~7.86
e 23 5~24 5~40 -5.0~-0.7 163—248 1.23~7.86

VB

TRIR £ 36 3~50 5~30 -1.2~-0.6  151~276 1.06~3.87

-

20 pm

Bl 5 ZLTE/REE BT RIR A L AR AR

a. EET AN B A BT KA B R R R AT b, R A B A B T AR L R R 2 AR AT o BT A S B
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Fig. 5 Microphotographs of fluid inclusions from the Honghuaerji scheelite deposit

a. Primary aqueous inclusion in the scheelite of the scheelite-quartz stage; b. Primary aqueous inclusion in the scheelite of the scheelite-quartz stages
¢. Primary aqueous inclusion in quartz of the scheelite-quartz stage: d. Primary aquecus inclusion in quartz of the molybdenite-quartz stage: e. Pri-
mary aqueous inclusion in quartz of the molybdenite-quartz stage: f. Primary aqueous inclusion in quartz of the Cu-Fe-Pb-Zn-quartz stage: g. Prima-
ry aqueous inclusion in quartz of the carbonate-quartz stage: h. Primary aqueous inclusion in carbonate of the carbonate-quartz stage: i. Primary

aqueous inclusion in carbonate of the carbonate-quartz stage

DERT 60% . WERERAIR (B 520 BAGR BUPREE, B0 BRI ORI, K/ 4~35 pm.
(H 5b) 7345, AR Z W KT8 MIETE . BTEAA o b RN A HyO Wt 2548, 2 WA
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H,O 65% 3.3
5c
4~35 pm
290 ~395C
360~370C
6a w NaCl, 7
0.88% —7.02% 2% ~3%  6b HO H,O
2 - I
H,0
H,O 65 % 4
Se
6~ 4.1
36 pm 3
262~ 382C 350 ~ 360C 6¢c 10
w NaCl,, 1.23% ~10.29% 4% ~ 3
7%  6d 3
3 . v
MAT253EM
HO 99 9% BrFs
H,0 75% Clayton et al. 1963
5 BrFs 15 h CO,
700C 12 min CO,
4~34 ym Mao et al. 2002
189 ~ 334C 260 ~270°C ) ,
6e w NaCl,, 4.34% ~7.86% 400C 30 min
4%~5%  6f
A ) v Coleman et al. 1982
0 CO, 8 Cvppp CO,
o 20% V-PDB V-SMOW
e +0.2%0
+ 2%o
4.2
5~24 pm 3 )
H2(7)5 . stoh I 3 HH5503-26
’ 2
) 3730 pm 125% 1?40/ 3 5 ISBVSMOW
1312761 5180, 5.6% ~ 9.3% 7V$OW
200~210C  6g w NaClg, 1.06% L0 T e o
~7.86% 1% ~29% 6h 7.9%0 ~11.6%o0 10.1%o 4
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Fig. 6 Histograms of homogenization temperatures and salinities of fluid inclusions from the Honghuaerji scheelite deposit
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Fig. 7 Raman spectra of fluid inclusions in gangue and ore minerals from the Honghuaerji scheelite deposit
a. Raman spectra for vapor phase of fluid inclusion in scheelite; b, Raman spectra for liquid phase of fluid inclusion in scheelites
¢. Raman spectra for vapor phase of fluid inclusion in quartz; d. Raman spectra for liquid phase of fluid inclusion in quartz

*3 ARREOBTTATRRT MBEERRKEER. S SRMREN
Table 3 Modes of occurrence and carbon, hydrogen and oxygen isotope composition of samples from different ore-forming
stages of hydrothermal veins in the Honghuaerji scheelite deposit

BB B RS fr ' AR FH 5 Cuymp/% ODv.svow/ %0 8 *Oy.suow/ %o 8Om0/ %0 ifIE/T
I = FAH 0%
HH4318-13 ZK4318, 426 m [SEENT - -125 5.6 7.9 353
HH5503-26  ZK5503, 258 m |\ iy 45 S5 fik: 5 el o R0 - - 9.3 11.6 353
HH5503-25w  ZK5503, 255 m R Q. a st A - —114 8.5 10.8 353
HH5503-25q  ZK55035°255 m e e E -85 11.4 5.9 346
HH4309-64 ZK4309, 299 m FgE —~ -99 11.1 5.6 346
Il : WEARR A0 9
HH2703-01 ZK2703, 85 m  WEEAW AT KMk WAL AR - -97 14.7 9.0 338
HH4309-06 ZK4309, 94 m HHEEVKERY, BE D g - —-104 10.5 4.8 338
HH4907-02  ZK4907, 121 m  HZHAE Fid - ~99 11.2 5.5 338
HH5503-18 ZK5503, 203 m i - -105 12.6 6.9 338
IV 4k A R AL - T
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Vo BRTR AR A 0
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2
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