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Petrogenetic and metallogentic ages and tectonic setting of the Huanggangliang
Fe-Sn deposit, Inner Mongolia
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Abstract: Located in middle-southern section of the Da Hinggan Ling metallogenic belt, the Huanggangliang Fe-
Sn deposit is a typical skarn deposit. In order to determine the petrogenetic and metallogentic ages of the
deposit, the authors emphatically studied zircon LA-ICP-MS and molybdenite Re-Os chronology of the granite.
Combined with the precise chronological data, this paper discussses in detail the geodynamic setting of the
deposit. Zircon LA-ICP-MS analysis of the granite shows that the crystallization age of the granite is 139.96 +
0.87 Ma, indicating that the granite related to mineralization resulted from magmatism in early Cretaceous peri-
od. The molybdenite Re-Os dating gives an isochron age of 134.9+5.2 Ma, which indicates that the metallo-

gentic and petrogenetic ages are consistent with each other. Isotopic chronology demonstrates that both the
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Huanggangliang Fe-Sn deposit and the associated granite are products of magmatic activities in the Yanshanian
period. Combined with ore deposit geology and mineralization epoch as well as regional tectonic evolution, the
authors have reached the conclusion that the formation of the Huanggangliang Fe-Sn deposit in the Da Hinggan
Ling region occurred at the peak metallogenic stage of 140 Ma. The tectonic setting of the deposit was in the
transition period from lithosphere compression to extension.

Key words: skarn type deposit; LA-ICP-MS; Re-Os isochron age; Yanshanian period; Huanggangliang; Inner
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Fig. 1 Geological map of the Huanggangliang Fe-Sn deposit (modified after Wang Lijuan et al, » 2001)
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1—Upper Jurassic tuffaceous breccias 2—Middle Jurassic sandy conglomerate: 3—sandy slate of Lower Permian Linxi Formation: 4—tuffaceous

siltstone of Lower Permian Huanggangliang Formation; 5—marble of Lower Permian Huanggangliang Formation: 6—andesite of Lower Permian

Dashizhai Formation: 7—spilite of Lower Permian Dashizhai Formation: 8 granite; 9—dacite porphyry: 10—ore-bearing skarn; 11—fault
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Fig. 2 Modes of occurrence and mineral compositions of the granite in the Huanggangliang Fe-Sn deposit
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Fig. 3 Cathodoluminesecence CL images and measuring positions of representative zircons from the granite

in the Huanggnagliang Fe deposit
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Fig. 4 Concordia diagram of zircon U-Pb age of the granite from the Huanggnagliang Fe deposit
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Table 2 Re-Os isotopic data of molybdenites from the Huanggangliang Fe deposit
w Re w Os w $Re w ¥70s
m g
1077 107° 10-°? 107° Ma 26
07HGL-05 0.638 00 32.76 0.006 3 20.3 0.049 3 141.5 2.5
07HGL-04 0.659 00 32.77 0.006 2 20.6 0.048 5 141.2 4.3 2011
WZKIXT2 46 0.050 30 16 025 0.056 4 10072 22.44 133.6 1.8 2011
HG-2-29 0.408 00 243.1 0.000 0017 152 0.000 344 135.1 2 2010
HG-2-30 0.407 00 274.6 0.000 0147 172.6 0.000 384 134.6 2 2010
HG-2-31 0.409 00 274.7 0.000 0006 172.6 0.000 389 134.9 2 2010
1o 135.142.3Ma 95% conf.
Mean=135.1+2.3Ma 95% conf. \
{ MSWD=3.8 J \\
144 \\\
142 § 5
\
140 %
| 5.1
138 §
136
N | 1997
Rb-Sr 142 Ma
132 K-Ar 122 Ma
130 20 Ma Ishihara 2001
5 K-Ar 137+ 3 Ma
Fig. 5 Weighted average age of molybdenite from the
Huanggnagliang Fe deposit
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Fig. 6 Re-Os isochron age of molybdenite from the

Huanggangliang Fe deposit



520 31

Cu-Pb-Zn-Fe-Ag-Au-Mo-W-Sn-
REE-U

5.2 5.3

1999 2000 2003 2005 2010 — 3
Xiao et al. 2003

52
CuAu 177 £3 Ma 1999
2007 REE 127 Ma
1997 Xiao et
130 ~ 140 Ma al. 2004
Fe-Sn 139.96 Ma Cu-Zn
133.4 Ma 2009 Mo 2004 -
130.1 Ma 2009 Pb-Zn
131.2 Ma 1999
2003 2005 140 ~96 Ma
2009
210 ~250 Ma 2005
CuMo 236 Ma 1998
2010 Sn 215.2 Ma :
2010 CuMo 245 Ma "
2010
2006
2005
2009 Cu-
Pb-Zn Pb-Zn-Mo Sn-Pb-Zn-Mo-Ag-
2005 130 ~120 Ma
160~ 180 Ma 140 Ma -
120 Ma 1999
Cu PbZn Sn
1997 1998
120

~270 Ma 130 ~ 140 Ma



521

2005

2008

Ma 140 Ma

1
ICP-MS U-Pb

5.2 Ma

140 Ma

1999
2010

2008 2

2000 2003 2005

200~160
120 Ma 3

139.96 + 0.87 Ma

Re-Os 134.9 *

References

Anderson T. 2002. Correction of common lead in U-Pb analyses that do
not report 2#Pb J . Chemical Geology 192 1~2  59~79.
Belousova E A Griffin W L and Pearson N J. 1998. Trace element
composition and catholuminescence properties of southern African

kimberlitic zircons J . Mineralogical Magazine 62 355~366.

Du Andao  Wu Shugi  Sun Dezhong et al. 2004. Preparation and Cer-
tification of Re-Os Dating Reference Materials Molybdenite HLP
and JDC J . Geostandard and Geoanalytical Research 28 1 41
~32.

Du Andao  Zhao Dunmin Wang Shuxian ez al. 2001. Precise Re-Os
Dating for Molybdenite by ID-NTIMS with Carius Tube Sample
Preparation ] . Rock and Mineral Analysis 20 4 247 ~252

in Chinese with English abstract .

Du Baofeng Wei Junhao Wang Qi et al. 2010. Discussion on metal-
logenic setting and time difference between magmatism and mineral-
ization of molybdenum deposits in east China J . Mineral Deposits
29 6 935~955 in Chinese with English abstract .

Ge Wenchun  Sui Zhenmin - Wu Fuyuan ez al. 2007. Zircon U-Pb
ages  HIf isotopic characteristics and their implications of the Early
Paleozoic garnites in the northeastern Da Hinggan Mts. northeast-
ern China J . Acta Petrologica Sinica 23 2 423~440 in Chi-
nese with English abstract .

Guo Lijun  Xie Yuling Hou Zengqgian et al. 2009. Geology and ore
fluid characteristics of the Bairendaba silver polymetallic deposit in
Inner Mongolia J . Acta Petrologica et Mineralogica 28 1 26~
36 in Chinese with English abstract .

Hua Renmin and Mao Jingwen. 1999. A preliminary discussion on the
Mesozoic metallogenic explosion in east China J . Mineral De-
posits 18 4 300~307 in Chinese with English abstract .

Ishihara D Mizuta T Ishikawa et al. 2001. Geochemical characteris-
tics of igneous rocks and tin-copper mineralization R . Project Final
Report of Chinese Research Center for Mineral Resources Explo-
ration 4 115~138.

Liu Jiajun Xing Yongliang Wang Jianping et a/. 2010. Discovery of
falkmanite from the Bairendaba superlarge Ag-Pb-Zn polymetallic
deposit  Inner Mongolia and its origin significance J . Journal of
Jilin University Earth Science Editon 40 3 565~ 572 in
Chinese with English abstract .

Liu Jianming Zhang Rui and Zhang Qingzhou. 2004. The regional met-
allogy of Da Hinggan Ling China J . Earth Science Frontiers 11

1 269~273 in Chinese with English abstract .

Lii Zhicheng Duan Guozheng Liu Conggiang et al. 2000. Types
metallogenic series and geochemistry of silver ore deposit in Da
Hinggan regions J . Bulletin of Mineralogy Petrology and Geo-
chemistry 19 4 305~309 in Chinese with English abstract .



522

31

Ma Xinghua Chen Bin Lai Yong et al. 2009. Petrogenesis and min-
eralization chronology study on the Aolunhua porphyry Mo deposit
Inner Mongolia and its geological implications J . Acta Petrologica
Sinica 25 11 2939~2950 in Chinese with English abstract .

Mao Jingwen Wang Yitian Zhang Zuoheng et al. 2003. Geodynamic
settings of Mesozoic large-scale mineralization in North China and
adjacent areas J . Science in China SeriesD 46 8 838~851.

Mzo Jingwen and Wang Zhiliang. 2000. A preliminary study on time limits
and geodynamic setting of large-scale metallogeny in east China J . Min-
eral Deposits 19 4 289~296 in Chinese with English abstract .

Mao Jingwen Zhang Zuoheng Yu Jinjie et al. 2003. Geodynamic set-
tings of large-scale metallogeny in north China and adjacent areas in
Mesozoic implications from precisely mineralization ages ] . Sci-
ence in China Ser.D 33 4 289~299 in Chinese with English
abstract .

Mao Jingwen Xie Guiging Guo Chunli et al. 2008. Spatial-temporal
distribution of Mesozoic ore deposits in south China and their metal-
logenic settings J . Geological Journal of China Universities 14
510~526 in Chinese with English abstract .

Mao Jingwen Xie Guiqing Zhang Zuoheng et al. 2005. Mesozoie

large-scale metallogenic pulses in north China and corresponding

geodynamic settings ] . Acta Petrologica Sinica 21 1 169~ 188

in Chinese with English abstract .

Mclnnes BA Evans NJ FuF Q et al. 2005. Application of ther-
mochronology to hydrothermal ore deposits | . Reviews in Miner-
alogy & Geochemistry 58 467~498.

Pan Xiaofei Guo Lijun Wang Shuo et al. 2009. Laser microprobe
Ar-Ar dating of biotite from the Weilasituo Cu-Zn polymetallic de-
posit in Inner Mongolia J . Acta Petrologica et Mineralogica 28

5  473~479 in Chinese with English abstract .

Ren Jishun Niu Baogui and Liu Zhigang. 1999. Soft collision superpo-
sition orogeny and polycyclic suturing J . Earth Science Frontiers
6 3 85~93 in Chinese with English abstract .

Ren Yaowu. 1995. Analysis of regional structure about the Sn-Cu-poly-
metallic deposits in south-eastern section of the Da Hinggan region

J . Bulletin of Mineralogy Petrology and Geochemistry 1 33~
34 in Chinese .

Qu Wenjun and Du Andao. 2003. Highly Precise Re-Os Dating of
Molybdenite by ICP-MS with Carius Tube Sample Digestion ] .
Rock and Mineral Analysis 22 4 254 ~ 262 in Chinese with
English abstract .

Shao Ji' an  Zhang Liigiao and Mou Baolei. 1998. Tectonic-thermal evo-
lution of middle-southern section of the Da Hinggan area in Meso-
zonic J . Science in China Series D 28 3 193~200 in Chi-
nese with English abstract .

Shao Ji' an  Zhang Liigiao and Mou Baolei. 1999. Magmatism in the Meso-
zonic extending orogenic process of Da Hinggan Mts J . Earth Science

339~346 in Chinese with English abstract .

et al. 2005. Rising of Da

Frontiers 6 4
Shao Ji" an  Zhang Liigiao Xiao Qinghui
Hinggan Mts in Mesozoic A possible mechanism of intracontinental

orogeny J . Acta Petrologica Sinica 21 3 792~793 in Chinese

with English abstract .

Sheng Jifu Fu Xianzheng and Li Henian. 1999. Metallogenetic Envirn-
ment and Geological Characteristics of Copper-Pollmetallic Ore De-
posits in Middle Part of Da Hinggan Mts M . Beijing Geological
Publishing House 139~169 in Chinese .

Stein H] Markey R] Morgan ] W et al. 2001. The remarkable Re-
Os chronometer in molybdenite how and why it works J . Terra
Nova 13 6 479~486.

Wang Changming Zhang Shouting Deng Jun ez al. 2007. The exhalative
genesis of the stratabound skarn in the Huanggangliang Sn-Fe polymetal-
lic deposit of Inner Mongolia ] . Acta Petrologica et Mineralogica 26

5  409~417 in Chinese with English abstract .

Wang Jingbin Wang Yuwang and Wang Lijuan. 2000. Copper matel-
logenic setting and prospecting potential in the middle-southern part
of Da Hinggan Mountains J . Geology and Prospecting 36 5 1
~4 in Chinese with English abstract .

Wang Lijuan Shimazaki H Wang Jingbin et a/. 2001. Ore-forming
fluids and metallization of the Huanggangliang skarn Fe-Sn deposit
Inner Mongolia J . Sci. China D 44 8 735~747.

Wang Lijuan  Wang Jingbin and Wang Yuwang et a/. 2002. REE geo-
chemistry of the Fluanggangliang skarn Fe-Sn deposit Inner Mon-
golia ] . Acta Petrologica Sinica 18 4 575~ 584 in Chinese
with English abstract .

Xiao Qinghui  Qiu Ruizhao Wu Guangying et al. 2006. Mesozoic as-
thenospheric upwelling orogeny in eastern China J . Geology in
China 33 4 730~747 in Chinese with English abstract .

Xiao W] Windley BF Hao ] et al. 2003. Accretion leading to colli-

sion and the Permian Solonker suture Inner Mongolia China
Termination of the central Asian orogenic belt J . Tectonics 22

6 1069~1089.

Xiao Wenjiao Zhang Lianchang Qin Kezhang et al. 2004. Paleozonic
accretionary and collisional tectonics of the eastern Tianshan Chi-
na  Implication for the continental growth of central Asia ] .
American Journal of Science 304 370~395.

Xue Huaimin  Guo Lijun Hou Zenggian ez al. 2010. SHRIMP zircon
U-Pb ages of the middle Neopaleozoic unmetamorphosed magmatic
rocks in the southwestern slope of the Da Hinggan Mountains In-
ner Mongolia ] . Acta Petrologica et Mineralogica 29 6 811~

823 in Chinese with English abstract .

Zhai Degao  Liu Jiajun Wang Jianping et al. 2009. Re-Os isotopic
chronology of molybdenite from the Taipinggou porphyry-type
molybdenum deposit in Inner Mongolia and its geological signifi-
cance ] . Geosciences 23 2 262~268 in Chinese with English
abstract .

Zhang Lianchang Wu Huaying Xiang Peng ez al. 2010. Ore-forming
peocesses and mineralization of complex tectonic system during the
Mesozonic A case from Xilamulun Cu-Mo metallogenic belt J .
Acta Petrologica Sinica 26 5 1351~1362 in Chinese with
English abstract .

Zhang Mei Zhai Yusheng Shen Cunli ez a/. 2011. Metallogenic sys-

tem of copper polymetallic deposits in the middle southern part of Da



523

Hinggan Mountains China J . Geoscience 25 5 819~831 in
Chinese with English abstract .

Zhao Yiming and Zhang Dequan. 1997. Metallogenic Regularity and
Prospective Evaluation of the Copper-Polymetallic Deposits in
Daxinganling and Adjacent Areas M . Beijing Earthquake Pub-
lishing House 1~318 in Chinese .

Zhou Zhenhua Liu Hongwei Chang Guoxiong et al. 2011a. Miner-
alogical characteristics of skarns in the Huanggang Sn-Fe deposit of
Inner Mongolia and their metallogenic indicating significance ] .
Acta Petrologica et Mineralogica 30 1 ~ 97~112 in Chinese with
English abstract .

Zhou Zhenhua Lii Linsu Feng Jiarui ez al. 2010. Molybdenite Re-Os
ages of Huanggangliang skarn Sn-Fe deposit and their geological sig-
nificance Inner Mongolia J . Acta Petrologica Sinica 26 3 667
~679 in Chinese with English abstract .

Zhou Zhenhua Lii Linsu and Wang Aishun. 2011b. Deep source charac-
teristics and tectonic-magmatic evolution of granites in the Huang-
gang Sn-Fe deposit Inner Mongolia constraint from Sr-Nd-Pb-Hf
multiple isotopes J . Geological Science and Techology Informa-

tion 30 1 1~14 in Chinese with English abstract .

. 2001. Carius

- 7.
20 4 247-252.
. 2010.
J. 29 6 935~955.
. 2007.
U-Pb Hf J.
23 2 423—440.
. 2009.
J. 281 26—36.
. 1999. J.
18 4 300~307.
. 2010. Ag-Pb-Zn
J.
40 3 565~572.
. 2004. ]
111 269~273.
. 2000.
I 19 4
305~309.
. 2009.
I 25 11 2939~2950.
. 2000.
I 19 4 289~296.
. 2003.
]

D 33 4 289~299.
. 2008.

1. 14 510~526.
. 2005.
J. 211 169~188.
. 2009.
Ar Ar J. 28 5 473—479.
. 2003.
- ] 22 4 254~262.
. 1999.
J. 63 85-93.
. 1995.
J. 1 33~34.
. 1998.
J. D 28 3 193~200.
. 1999.
J. 6 4 339~346.
. 2005. —
I 21 3 792~1793.
. 1999.
M . 139~169.
. 2007.
I 26 5 409~
417.
. 2000.
J. 365 1—4.
. 2001.
J. D 317 553~562.
. 2002.
] 18 4 575~384.
. 2006.
J. 33 4 730~747.
. 2010.
SHRIMP U-Pb J.
29 6 811—823.
. 2009. Re-
Os ] 23 2 262~268.
. 2010.

J. 26 5 1351—1362.
. 2011.
J. 25 5  819~831.
. 1997.
M . 1~318.
. 2011a.
J. 301 97~
112.
. 2010.
Re-Os J . 26 3 667~
679.
. 2011b.
Sr-Nd-Pb-Hf J .
301 1~14.





