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Petrogenesis and mineralization chronology study on the Huojihe molybdenum
deposit Xiao Hinggan Mountains and its geological implication
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(1. China University of Geosciences, Beijing 100083, China; 2. Shenyang Center of Geological Survey, Shenyang 110034,
China; 3. No. 712 Geological Party of Northwest Mining and Geological Exploration Bureau for Nonferrous Metals, Xianyang
712000, China)

Abstract: The Huojihe molybdenum deposit in the Xiao Hinggan metallogenic belt is a large porphyry deposit
discovered in recent years. Based on the analysis of characteristics of mineralization, the authors conducted the
LA-ICP-MS U-Pb dating of zircon from metallogenic granitic complex and Re-Os dating of molybdenite in Huo-
jihe area. LA-ICP-MS U-Pb ages of zircons from medium-fine grained granodiorite and porphyritic granite are
181.0+1.9 Ma (n =15, MSWD=4.7) and 193.6 = 1.4 Ma respectively. The molybdenite Re-Os isochrones
age is 176.3+5.1 Ma (n =6, MSWD=1.3), with weighted average model age of 181.2+ 1.8 Ma. The ages
from the two methods are close to each other, suggesting that they might have been formed in the same petroge-
netic ore-forming system. The petrogenesis started at 193.6+ 1.4 Ma and the mineralization in the magma oc-
curred at 181.2 +1.8 Ma. The ore-forming age of the Huojihe molybdenum deposit is close to the molybdenite
Re-Os isochron age of the Wunugetu Cu-Mo deposit and the Lanjiagou and Yangjiazhangzi molybdenum deposits. There

existed an early Jurassic magmatic-mineralization event in Northeast China. Trace element and isotope show that
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1212010010845
1982 - E-mail 940095110@qq. com



734 32

granodiorite and porphyritic granite in Huojihe belong to A-type granites. Petrogenesis and mineralization of
Huojihe molybdenum deposit were related to changes of the tectonic environment from crust extruding to ex-
tending. The mineral source was derived from magma.

Key words: zircon LA-ICP-MS U-Pb dating; Re-Os dating; granitic complex; Huojihe molybdenum deposit;
Xiao Hinggan Mountains
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Table 1 Main ore body characteristics of the Huojihe molybdenum deposit
m
m m -
%
] N 8°~10°
V 11-23 31-47 1695 34 550 230 0.068 E 25°
S 300°
VI 16-15 23-24 1 300 39 568 100 0.070 N 15° S 320° E 20°
M 3-12 23-24 1350 41 585 100 0.069 330° E 20°~25°
il 23-24 1250 55 580 70 0.064 0° E 25°
Il 19-31 470 10 558 400 0.073 315°~320° E 10°~30°
Il 19-31 787 31.5 545 400 0.106 315°~320° E 10°~30°
I\ 23-35 300 16 520 440 0.070 315°~320° E 10°~30°
4 15-27 100 28 550 450 0.092 315°~320° E 10°~30°
20
0.01~1 mm 1 mm
2~3 mm

0.2~1 mm
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Fig. 2 The veinlet (a) and potassic feldspathized (b) ore of the Huojihe molybdenum deposit
a—F 11 ZK0018 HiFLFLIAK 216.5 ms b—FK [ ZK0018 #iFLFLIAK 219.5 m 4bs Mo—WEAIN™; Kis—HK A1
a—collected from drill hole ZK0018 at the depth of 216.5 m; b—from drill hole ZK0018 at the depth of 219.5 m; Mo—molybdenite;
Kfs—K-feldspar
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Fig. 3 Fine-medium grained porphyaceous adamellite with potassium feldspar replacement phenocryst (a) and fine-grained

granite (b, + ) of the Huojihe molybdenum deposit
a— K AR BARY B b—R AV B TC2311; Kfs—H A1 Q—f15%
a—collected from east ore block shaft; b—from west ore block TC2311; Kfs—K-feldspar; Q—quariz
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Table 2 Petrological characteristics of ore-bearing granites of the Huojilic molybdenum deposit
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Table 3 Major elements wy % REE and trace elements

wgp 107¢ analyses of ore-bearing granite in Huojihe area

H2 H41 H11 HI12

SO, 66.05 67.83 68.35 74.21
ALOs 14.07 14.48 14.65 13.52
TiO, 0.54 0.57 0.46 0.25

Fe,O;5 4.53 2.86 1.76 1

FeO 1.4 1.56 1.8 1.15
MnO 0.053 0.03 0.032 0.015
MgO 1.27 1.52 1 0.4
MaO 2.02 2.34 2.11 1.14
Na,O 2.31 3.27 2.97 3.18
K,O 4.42 5.04 5.18 4.47
P,0s 0.15 0.16 0.14 0.07
K,O+ Na,O 6.73 8.31 8.15 7.65
K;O Na,0O 1.91 1.54 1.74 1.41
A CNK 1.15 0.96 1.02 1.11
LOI 3.09 1.61 1.38 0.47
TOTAL 99.9 101.27 99.83 99. 86
La 35.60 31.8 28.4 16.3
Pr 7.11 6.6 5.55 2.14
Ce 62.80 57.5 49.7 21.1
Nd 22.90 24.2 20.1 7.06
Sm 3.70 3.67 3.41 1.07
Eu 0.83 0.83 0.9 0.35
Gd 3.30 3.57 2.44 0.94
Tb 0.47 0.48 0.33 0.13
Dy 2.67 2.52 1.77 0.82
Ho 0.50 0.5 0.34 0.16
Er 1.44 1.29 0.9 0.44
Tm 0.24 0.22 0.15 0.09
Yb 1.60 1.38 1.02 0.57
Lu 0.25 0.22 0.15 0.1
Y 15.60 16.1 9.2 4.53

> REE 159.01 150.88 124.4 55.8
> LREE 132.94 124.60 108.06 48.02
>HREE 10.47 10.18 7.10 3.25
LREE HREE  12.70 12.24 15.22 14.78
La Yb y 15.00 15.54 18.87 19.28
La Sm y 6.05 5.45 5.24 9.58
Gd Yb n 1.66 2.09 1.93 1.33
Sm Yb y 2.48 2.85 3.58 2.01
oEu 0.71 0.69 0.91 1.04
HI 3.99 4.04 3.91 2.96
Zr 151 132.66 142 97.1
Ta 0.86 0.58 0.74 0.44
Nb 9.28 8.63 8.78 4.68
Cr 7.14 11.26 5.6 7.47
Co 4.59 5.31 4.52 2.09
Pb 15.7 13.5 15.03 6.17

3
Continued Table 3
H2 H41 HI11 Hi12
Ni 3.15 3.78 5.25 2.35
Rb 170 159.63 179 154
Th 8.62 18.66 14.1 16.6
Ba 628 620.75 654 358
Sr 310 545.72 337 209
U 4.29 3.42 4.36 4.36
A% 58.9 58.9 48.7 14.5
Cs 4.08 3.05 3.49 2.08
Li 9.23 8.39 9.83 3.26
Ga 32.5 35.9 24.3 23.9
2 XRF FeO
ICP-MS
97.1x 10 °~151 X 107 ® Rb 154.0 X 1076 ~
179.0x10°°
4
4.1 LA-ICP-MS U-Pb
4.1.1
H2 1
128°57°23" 48°30'55" GPS
2  HI12
TC2311 128°56°
48" 48°30°32" GPS
2
99%
110 100
111 211
0.05~0.25 mm 0.32
mm 0.057~0.15 mm 1.25:1~3.05:1
CL 5

U Th

454 %107 °0~1432x10"°

198 10 °~924x10° Th U

0.4

U

0.49 >
Th
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Fig. 4 Chondrite-normalized REE patterns a and primitive mantle-normalized trace element spider patterns b of ore-bearing

granitoids of Huojihe area normalized data after Wang Zhonggang et al. 1989
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Fig. 5 CL images of zircon in granodiorite of sample HI12 from the Huojihe molybdenum deposit
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0.030 202f I 210
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E 0028} £ 00305}
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002831 180 AT H=193.6+ 1.4 Ma
MSWD =2.3, n=25
0.026 £ 0.0275 - ' - . . ‘
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7 a b LA-ICP-MS U-Pb

Fig. 7 Concordia diagram for LA-ICP-MS zircon U-Pb isotopic dating of medium-fine grained granodiorite a and porphyritic

granite b from Huojihe

A ¥ Re =1.666 %10 '"a™" 2000
Isoplot LA-ICP-MS
5 Re-Os 5 193.6 1.4 Ma
176.3£5.1 -
Ma 181.2+1.8 Ma 8 Re Os 190~ 191 Ma
190.5 Ma
2010
200pp 28U 181.0£1.9 Ma
5 2009
184.92 £ 0.91 Ma Re-Os
5.1 181.2£1.8 Ma
Re-Os
176.3+£5.1 Ma 181.2+1.8 Ma
Os 0 193.6 £ 1.4 Ma
Os Os Re 181.2+1.8 Ma
Re-Os
5 Re-Os
Table 5 Re-Os isotopic compositions of molybdenite from Huojihe molybdenum deposit
w Re 107° w Os 10°° w ¥Re 107¢ w ®0s 107° Ma
g

100510-13 TWHI-1 0.05068  19.80 0.15 0.5638 0.0576 12.44 0.09 37.55 0.36 180.9 2.7
100519-4 TWHI-2  0.05080 21.72 0.16  0.0049 0.0274 13.65 0.10 41.04 0.35 180.2 2.5
100519-5 TWHI-4  0.05099  17.33 0.14 0.0521 0.0211 10.89 0.09 33.30 0.30 183.3 2.7
100519-6 TWHI-5 0.05063 13.19 0.10 0.0049 0.0000 8.292  0.060  25.24 0.25 182.5 2.7
100423-18 TWHI-3 0.03089  20.09 0.16  0.0896 0.0181 12.63 0.10 37.89 0.30 179.8 2.5

@) @ 26 Re Os

187Re A 1.02%
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Table 6 Element ratios of granites from Huojihe area
K Rb K Cs Rb Cs Rb Cs Lix10° Mg Rb Sr
H2 247.00 8 989.36 41.67 18.42 1.21 0.55
H 41 279.11 12 759.68 52.34 19.03 1.10 0.29
H 11 274.92 12 316.04 51.29 18.21 1.64 0.53
H12 275.75 17 832.45 74.04 47.24 1.36 0.74
1991 240.00 8641.00 34.40 15.50 7.60 0.40
1991 67.00 122.5.00 22.20 8.80 276.10 11.70
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Table 7 Isotopic compositions of quartz inclusion D quartz O and sulfide S of the Huojihe molybdenum deposit

3" 0v.svow %o 8180%0 %o 3Dv.svow %o Sv.cor %o
DKHI14 13.3 6.22 -78.4 DKHI1 1.2
DKHI15 13.9 6.82 -94.3 DKHI12 1.8
DKHI16 14.7 7.62 -85.2 DKH43 4.2
DKH17 11.5 4.42 -86.6 DKH45 4.4
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