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Re-Os dating of molybdenite from Tongchanggou Mo-polymetallic deposit
in northwest Yunnan and its metallogenic environment
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(‘Yunnan Bureau of Geological Survey, Kunming 650051, Yunnan, China)

Abstract

The Tongchanggou Mo-polymetallic deposit lies in the western margin depression belt of the Yangtze land-
mass and is adjacent to Yidun island arc and Garze-Litang suture zone. It is a representative ore deposit in study-
ing Yanshanian mineralization and shows bright future for further prospecting. Some intrusions (or apophyses)
have been wholly mineralized, and hydrothermal metasomatism in the upper part mainly displays skarn type and
hydrothermal vein type mineralization in wall rocks, forming a porphyry minerogenetic series. The ore deposit is
a large-size or even a superlarge deposit. Re-Os isotopic dating technique was applied, and six molybdenite sam-
ples were analyzed for Re-Os isotopic compositions, and the model ages obtained are from (82.34 +1.28) to
(88.27+1.23) Ma, with the isochron age being (85 10) Ma. The result suggests that Mo mineralization oc-

curred in Yanshanian period, during which Zhongza block and Yangtze landmass collided intensively and gradu-
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ally turned into post-collision stage. Because of the thickening of the crust, crustal melting or crustal-mantle
melting resulted in the formation of S-type granite and granite porphyry, accompanied by molybdenum poly-
metallic mineralization. The Re content of the molybdenite is 6 440 ~43 530 ng/g, suggesting that the metallo-
genic material originated from a source mixed with crust and mantle components. Field investigation shows that
concealed granite intrusions may exist in the depth, and mineralization was related to magmatic intrusion. Acid
intrusions in the area extend from north to south and the belt passes through Yidun arc and enters the western
margin of Yangtze landmass. In northwestern Yunnan, a number of large-middle molybdenum polymetallic de-
posits were formed in the belt accordingly; they are scattered from north to south, represented by Xiuwacu, Re-
lin, Hongshan and Tongchanggou. The research on metallogenic background and ore prognosis is of great signi-
ficance for ore exploration in this area.
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Fig. 1 Simplified geological and mineral resources map of Tongchanggou area

[—Yangtze block | ;—Yajiang remnant basin | ,—Yanyuan-Lijiang epicontinental depression belt | ;—Chuxiong foreland basin [[—
Archipelagic arc-basin systems along the Nujiang-Lancangjiang-Jinshajiang region [l ;—Garze-Litang suture [l ,—Dege-Xiangcheng island-arc belt
Yidun island-arc belt [l ;—Zhongza block I ;—Jinshajiang-Ailaoshan suture [l s—Changdu-Puer block [ 5.;,—Jiangda-Jijiading-Weixi epi-
continental volcanic arc || 5,—Changdu-Lanping back-arc basin [l 5.3—Zaduo-Dongdashan epicontinental volcanic arc [l ¢—Zuogong block
[l /—Baoshan block [l —Gangdise-Gaoligongshan-Tengchong arc-basin systems 1—Quaternary 2—Slate of Upper Triassic Tumugou Forma-
tion 3—Shale of Upper Triassic Songgui Formation 4—1Limestone of Upper Triassic Zhongwo Formation 5—Limestone of Triassic Niru Forma-
tion 6—Limestone of Middle Triassic Beiya Formation 7—Sandstone of Lower Triassic Qingtianbao Formation 8—Basalt of Permian Gangdagai
Formation 9—Permian Emeishan basalt Formation 10—DBasalt of Upper Permian Heinisao Formation 11—Carbonat rocks of Lower Permian
Bingfeng Formation 12—Biotite granite 13—Ultrabasic dike 14—Gabbrodiabase dike 15—Cu-Mo ore spot 16—Au ore spot 17—Pb-Zn ore

spot  18—Geological boundary 19—Fault 20—Fault zone 21—Study area
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150 mL Re
3 Re-Os Re
2
3.1 10 mL ¢ NaOH 5mol L NaOH
50 mL
Re-Os 120 mL Teflon
Re-Os KT1 10 mLL 5 min Re
ZK0701 TPD6 2mL ¢ NaOH 5mol L  NaOH
3 2 min
150 mL 2 mL
50C
98 % 30%
200 Re-Os Os HNO;
ICP-MS 2% ICP-MS Re
Re-Os Re 1 mg mL
1994 2001 Shirey et al. 1995 Na 2003
2003 Du et al. 2004 TJA TJA PQ ExCell ICP-
MS Re 185
Carius 187 190 Os Os 186
-50~ —-80TC Carius 187 188 189 190 192 185 Re
3.2
BRe 05 Carius 6 Re-Os
4 mL ¢ HCI 10 mol L HCl 4 mL 1 L3 2
¢ HNO; 16 mol L HNO; 870s 870s Re Os
Carius
230C 12 h
Carius 40 mL 1.02% 95 %
Os Os 187 0g
105~110C 50 min - 10 mL 'Re B
0s0, ICP-MS Os T Re  'WOs t
1 Re-Os
Table 1 Re-Os isotopic data of molybdenite from the Tongchanggou Mo-polymetallic deposit
wRe ngg w Os ngg w "Re ng g w ¥0s  ng g Ma
m g
L6 0.02090 34677 304 0.0767 0.0077 21795 191 31.24 0.30 85.97 1.31
L2 0.03040 34520 294 0.0615 0.0178 21697 185 30.38 0.26 83.99 1.23
L3 0.03042 35252 271 0.0362 0.0186 22157 170 32.21 0.29 87.19 1.25
L3 0.03086 35300 271 0.0448 0.0366 22187 171 32.65 0.27 88.27 1.23
L4 0.03131 43530 418 0.0350 0.0360 27360 262 37.56 0.35 82.34 1.28
LS 0.03083 24314 227 0.1369 0.0276 15282 142 21.14 0.20 82.98 1.29
L7 0.03056 16440 141 0.0453 0.0093 10333 89 14.60 0.12 84.76 1.22
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Table 2 Isotopic ages of Yanshanian intrusions of Yidun arc belt
Ma
Re-Os 85+2
Re-Os 77+2 2006
Re-Os 77.6+1.1 2006
Re-Os 80.2+1.3
Rb-Sr 80.4
Re-Os 81.2+2.3 1985
OAr-YAr 82.01+0.86 2007
Re-Os 86.7+2.1—85.8%£2.6 2009
Re-Os 83+1 2003a
VAP Ar 83.65+0.9 2007
U-Pb 82.9+2.1
U-Pb 86.6+3.3 2008
Rb-Sr 82.8 2008
Rb-Sr 78.1 2001
Rb-Sr 80.6 1993
K-Ar 78 1993
VAP Ar 77 1993
OAr-YAr 85 1993

K-Ar 83 1993
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