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Fig.1 Schematic geological map of Tengchong area in western Yunnan, showing the distribution of mineral resources
1— 32— 33— 34— 35— 36— 37— :
8— 39— 310— ;11— ;12— 13—

1— Lailishan tin deposit; 2—Laopingshan tin deposit; 3—Baihuanao rare elements and rare earth elements deposit; 4— Tiejiaoshan tungsten-tin
deposit; 5—Xiaolonghe tin deposit; 6—Maliba Mo-Cu-Pb-Zn deposit; 7—Dasongpo tin deposit; 8—Tongchangshan Cu-Pb-Zn deposit; 9—
Diantan iron deposit; 10—Laochangpingzi Cu-Pb-Zn deposit; 11—Hongyantou lead-zinc deposit; 12—Dadongchang Cu-Pb-Zn deposit; 13—

Shidongba lead-zinc deposit
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2
Fig. 2 Simplified geological map of the Maliba Mo-Cu-Pb-Zn deposit in Tengchong area, western Yunnan
1— ;2* ;3* ~ ;4* N ;5* ;6*
37— 38— 39— ;10— ;11— / ;12— ;13—

1—Quaternary; 2—K-feldspar granite porphyry of Shuijinggong unit; 3—monzonitic granite and tin-bearing granite; 4—moyite and biotite
granite; 5—monzodiorite of Qingcaoling unit; 6—the upper: shaly silstone with marble; 7—the second of middle: marble; 8—the first of
middle: quartz sandstone; 9—skarn; 10—ore body and number; 11—actual measurement or conjecture fault and number; 12—drilling and

number; 13—sampling location

, . 50 m, Cu:0.5%
. . ) ~1.5% \Pb:2.60~5%.Zn:3% ~4%.

\4 400 m, 0.6~3.4 m, > . . N ,



2100 http://www. geojournals. cn/dzxb/ch/index. aspx 2014

ZK0-3 ¢ N25°
31'6.5", £98°21'5.0")168 m .

o ( 3a.b) .
(35%~40%) . (30%
~35%) . (25% ~30%) . (5% ~8%)

5~20 mm,

3.1
1) O.5kg

Fig. 3 Photos showing the micropetrography of the Maliba biotite monzonitic granite
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Q—Quartz; Ksp—K-feldspar; Pl-—plagioclase ; Bi—biotite; Ms—muscovite ; Ser—sericite;

Chl—chlorite; Mo—molybdenite; Sp—sphalerite; Ga—galena; Cp—chalcopyrite; Py—pyrite
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1 LA-ICP-MS
Table 1 Zircon LA-ICP-MS data of the Maliba biotite adamellite
U 207Pb/’235U ZO(in//ZKSU 208Pb/232 Th 206Pb/238U 207Ph/233U 208Pb/232 Th
/
o] Y e £ olse +olse (Ma) (Ma) (Ma)
W3-01 2839 0.5 0.083534288| 0.01211413 | 0.00400+£15 77.6+0.8 81.5+2.7 80.7+3.0 95%
W3-02 2501 0.5 0.084304343| 0.01169416 | 0.00377+13 74.9+1.0 82.2+3.2 76.1+2.6 90 %
W3-03 3854 0.24 ]0.07322+300| 0.011494+15 | 0. 00370414 73.6+£1.0 71.8+2.8 74.64+2.8 97%
W3-04 6341 0. 26 0.07706 297 | 0.01268 17 0.00388 14 81.2 1.1 75.4 2.8 78.32.8 92%
W3-05 7083 0. 34 0. 08107 303 0.01176 13 0.00379 12 75.4 0.8 79.2 2.8 76.4 2.5 95%
W3-06 3964 0.65 0.08172 279 | 0.01224 13 0.00394 12 78.4 0.8 79.8 2.6 79.5 2.3 98%
W3-07 9998 0.4 0.07886 293 0.01074 15 0.00320 13 68.9 1.0 77.1 2.8 64.6 2.6 88%
W3-08 5215 0.25 ]0.088454384] 0.01219+£18 | 0.00420%16 78.1+1.1 86.1+3.6 84.743.1 90 %
W3-09 1226 0.57 10.082394351] 0.01156+16 | 0.003574+12 74.1+1.0 80.4+3.3 72.14+2.4 91%
W3-10 4699 0.33 10.07887=4212] 0.01227+£10 | 0.00379£9 78.6+0.7 77.1£2.0 76.44+1.9 98%
W3-11 4722 0.28 10.108824362] 0.01130£11 | 0. 00636422 72.4%+0.7 104.9+£3.3 128.1.9+4.3 63%
W3-12 4250 0.31 [0.078414162| 0.01229+8 0. 0039049 78.7+0.5 76.7+1.5 78.7+1.8 97%
W3-13 2726 0.66 [0.071484203] 0.01201£12 | 0.00335+8 77.0+0.8 70.1+1.9 67.6+1.6 90%
W3-14 8785 0.26 [0.072904116| 0.01227+7 0.00349+8 78.6+0.5 71.4+1.1 70.4+1.7 90 %
W3-15 6266 0.4 0.090744227| 0.01286=+15 | 0.00417£12 82.4+1.0 88.2+2.1 84.1+2.5 93%
W3-16 850 0.73 10.063214276] 0.01197£15 | 0. 00327410 76.7+0.9 62.2+2.6 66.0+1.9 79%
W3-17 5400 0.29 ]0.08107+244| 0.01288+15 | 0.00449413 82.5+1.0 79.2+2.3 90.6+2.5 95%
W3-18 4987 0.21 ]0.079184257] 0.01263+£12 | 0.00398+12 80.9+0.7 77.4+2.4 80.2+2.3 95%
W3-19 4215 0.28 ]0.08426+322| 0.012494+15 | 0. 00403415 80.0+1.0 82.1+£3.0 81.3+3.0 97%
W3-20 4364 0.4 0.083924384| 0.01286+20 | 0.00408+£15 82.4+1.3 81.8+3.6 82.3+3.0 99%
2 Re-Os
Table 2 Re-Os data of molybdenite from the Maliba deposit

Sample Re=+26(ng/g) 18TRe+26(ng/g) 1870s+26(ng/g) 187TRe/180s £ 26 1870s/188 O0s+ 20

LCBI-1 349.23541. 271 219.508+0. 799 0.1815+0. 0031 4589.553+1087. 727 3.90240. 900

LCBI1-2 356.77141. 400 224.2454+0. 880 0.2070+0. 0035 6507. 003 302. 885 6.115 0. 213

LCB2-1 362.695 0. 841 227.968 0. 528 0.2436 0.0001 10617.169 267. 901 11.451 0. 314

LCB6-1 320. 689 2. 681 201.565 1. 685 0.2296 0.0022 13712.813 4703. 291 15.728 5. 341

LCB6-2 320. 317 2.495 201. 332 1.568 0.2392 0.0013 16811. 644 1050. 462 20.083 1.298

: ¢ =1/In(1+1%70s /1¥"Re) ,

H

4

A(187Re) = 1.666 X 10

11 /a (Smoliar et al. ,1996) ; Re

CL

Os

Fig. 4 Zircon CL image of the Maliba biotite monzonitic granite
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Table 3 Isotope age data of Guyong intrusive
(Ma)
K-Ar 83. 4 ,1981
Rb-Sr 77.5 £ 0.8 ,1987
Rb-Sr 84~172 ,1991
Rb-Sr 83.6.,76.2+0.8.71.4 ,1989
K-Ar 73.99 ,1992
Rb-Sr 78 ,1993
Rb-Sr 78.79.83.84 ,1993
Ar-Ar 67.3+1.5.,65.34+1.2 ,2012
SHRIMP U-Pb 74.9+1.8,67.8+1.4 ,2009
LA-ICP-MS U-Pb 76 =1 Xu et al., 2012
LA-ICP-MS U-Pb|70.54 3.4.,71.5 + 2.1.75.2+4.2 ,2013
LA-ICP-MS U-Pb 78.6+1.2
5.2 (nX10) X107°%;
, Re , nx10"°,
, Re-Os 2 , Re Os .
(Stein et al. , 2003; Selby and Creaser, 2004; Xie Re/Os " Os/'™ Os ,
et al. , 2007; ,2007; ,2010; Os s Stein (2000)
,2012), Arne (2001) Re Os
Re-Os 78.543.7 Ma, . ¥70s/' Os ,
, o , Re 0. 320317 X 10°°
, 0 78. 6+ ~0. 362695X10°°,
1.2 Ma, (79~65 Ma) ) ,
s 53
(2013) . ( , 1993; s
LA-1ICP-MS U-Pb , 1998; ,1999; ,2009),
N 75.3+4.2 Ma,75. 5+ ( ) (80~65 Ma)
2.6 Ma, o ( ,2009), )
78. Sig. 7 Mao - ’
»Re-Os ) o
(Mao et al., 1999, 2003a, 2006; Stein et al., 3
1997; ,2007; ,2013), o
Re H )
Re s , 78 Ma
’ ’ ’ Re ’ ’ ~
( ,1996; Mao et s
al. , 1999, 2003b), , Re

(nX10~10*)X10"°, (nX10%) X107°%;
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Zircon LA-ICP-MS U-Pb Age and Molybdenite Re-Os Dating of the Maliba
Molybdenum-Copper-Lead-Zinc Deposit and Its Geological Significance

in the Tengchong Area, Western Yunnan
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Abstract

The Maliba molybdenum-copper-lead-zinc deposit is located in the southwest of the Sanjiang Tethys
metallogenic belt and is hosted in the biotite adamellitic pluton, which belongs to the Xiaolonghe sequence
of the Guyong pluton in the Tengchong granite belt. LA-ICP-MS zircon U-Pb dating of the biotite
adamellite yielded the age of 78. 6 £ 1. 2 Ma, corresponding to the Late Cretaceous and the Late
Yanshannian. The Re-Os isotopic dating of molybdenite from the Maliba ore body yielded the isochron age
of 78.5%3.7 Ma, slightly later than the diagenetic time, representing the first reported high precision ore-
forming age in this area. Re-Os isotopes of molybdenite suggest that the major ore-forming material
derived from crust. The Maliba molybdenum-copper-lead-zinc deposit has the ore-forming age similar to
the intrusion age (~ 78 Ma), which is consistent with the Xiaolonghe intrusion age (79 ~ 65 Ma),
indicating that the timing of hydrothermal activity was short and both ore-mineralization and intrusion-
formation occurred in the early stage of magma activities. They were formed at the late stage of Yanshan
and were produced during the gradually eastward subduction process of Neo-Tethys and by magmatic and

hydrothermal activities caused by remelting of crustal.

Key words: Maliba; molybdenum-copper-lead-zinc deposit; LA-ICP-MS zircon U-Pb age; Re-Os

isotopic age



