2011 2 30 1
February 2011 MINERAL DEPOSITS Vol. 30 No. 1

' 0258-7106 2011 01-0057-17

1 1 1 2
1 100037 2 100037
4()Ar_39Ar
Re-Os
OAr-PAr 209.5+£1.1 Ma 209.0+2.2. Ma Re-Os

209.1+3.3 — 214.1+4.3 Ma

A Ar Re-Os
P618.44 P618.67 A

A tentative discussion on Indosinian ore-forming events in Laojunshan
area of southeastern Yunnan: A case study of Xinzhai tin deposit
and Nanyangtian tungsten deposit
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Abstract

The Laojunshan atea is an important part of the southeastern Yunnan polymetallic belt; nevertheless, the
timing and tectonic setting of the typical deposits in this area were poorly constrained. In this paper, the authors
present new **Ar-*Ar dating of phlogopite closely coexisting with cassiterite ages for the Xinzhai tin deposit and
Re-Os dating of three molybdenite samples separated from the Nanyangtian tungsten deposit to constrain timing
and duration of the mineralization. Phlogopite from the Xinzhai tin deposit yielded an “°Ar-** Ar plateau age of
(209.5+1.1) Ma and isochronal age of (209.0+2.2) Ma. The Re-Os model ages range from (209.1+3.3)
Ma to (214.11+4.3) Ma. These ages provide the Indosinian metallogenic information in southeastern Yunnan.
The available data and evidence suggest that the Sn and W mineralization in the Xinzhai tin deposit and the
Nanyangtian tungsten deposit occurred in late post-orogenic or post-collisional stage during the Indosinian period
in southern China and was controlled by a geodynamic setting of extension-cracking.
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Fig. 1  Geological map of the Laojunshan area in Southeast Yunnan

after No 306 Party of Southwest Geological Exploration Bureau 1988
1—Granite gneiss 2—Laojunshan granite 3—Mengdong Group 4—Plagioclase gneiss and quartz-mica schist of Lower Cambrian Chongzhuang
Formation 5—Middle Cambrian dolomitic marble | quartz-schist and gneiss 6—Dolomitic limestone of Upper Cambrian Xiechang Formation
7—Devonian 8—Permian siliceous rock and mudstone 9—TTriassic sandstone shale-bearing tuff and basaltic lava 10—Unconformity 11—Fault

12—Ductile detachment fault 13—Base detachment fault 14—Strike-slip fault 15—National boundaries NZB—North China Block
YZB—Yangtze Block SCB—South China Block
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Fig. 2 Geological sketch map of the Xinzhai tin deposit after No 306 Party of Southwest Geological Exploration Bureau 1988
1—Miica schist and marble of Dulong Member in Middle Cambrian Tianpeng Formation 2—Marble-bearing mica schist of Dulong Member in Mid-
dle Cambrian Tianpeng Formation 3—Mica schist-bearing marble of Dulong Member in Middle Cambrian Tianpeng Formation 4—Marble-bearing
quartz schist of Dulong Member in Middle Cambrian Tianpeng Formation 5—Two-mica-quartz schist quartz schist-bearing marble of Dulong
Member in Middle Cambrian Tianpeng Formation 6—Granite gneiss of Dulong Member in Middle Cambrian Tianpeng Formation 7—Tensional
fracture and its serial number 8—Ambiguous fracture and its serial number 9—Ore body 10—Orebody isopach 11—Stratigraphic boundary

12—Stratified skarn 13—Auttiture of strata 14—Ore district

(1] 306 . 1988.
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Fig. 3 Cross section along No. 8 prospecting line in the Xinzhai tin deposit after Wang 1994

1—Two-mica-quartz schist of Dulong Member in Middle Cambrian Tianpeng Formation 2—Quartz-two-mica schist of Dulong Member in Middle

Cambrian Tianpeng Formation 3—Marble-bearing schist of Dulong Member in Middle Cambrian Tianpeng Formation 4—OQOre body and its serial
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Fig. 4 Mineral paragenesis between phlolgopite and cassiterite in the Xinzhai tin deposit
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Fig. 5 Geological map of the Nanyangtian tungsten deposit after No 317 Geological Party of Yunnan 1984
1—Quaternary 2—Muscovite plagioclase gneiss of Taiyangping Member in Lower Cambrian Chongzhuang Formation 3—Schist and gneiss of

Nanyangtian Member in Lower Cambrian Chongzhuang Formation 4—Hornblende-leptynite and gneiss of Geling Member in Lower Cambrian

Chongzhuang Formation 5—Granite gneiss of Geling Member in Lower Cambrian Chongzhuang Formation 6—Quartz-tourmaline rocks of
Nanyangtian Member in Lower Cambrian Chongzhuang Formation 7—Fault 8—Two mica monzogranite 9—Granite porphyry vein 10—Skarn

1 1—Albite-pegmatite vein 12—Scheelite ore body
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(1] 317 . 1984.



64 W JZR oo R 2011 &

40° S \— - "
— s — =
— — * A
IR E:::ij ' i |3 S T, ey
o -3 o =3
S, B
|LLL|4 ’NIS ],|6 - : : : : © ST~ R N [ T o s
— N L T~~~ - T g NN U L
O - = RNy
o
™ [N e e, | .- "R
Z s wr 8 B _ a a B - -
i s ey e, g, g [ g, g i ey g |
<o <, — — L —_ — _ . — - — - —_ _
SRR ey [ R R
a|e
2 =P SR [N e ]
ST It Sttt [ttt G,
B T e I I Ut T T I N I A ST N O S
TP P T N T
e
mine e gy perile | g gy g, |
v Vv M V VvV Vv viiv v VvV e Qe
Vv V % vV vV A\ vV \% \% \% \% T e
Y vV VvV Vv Vv]vVv v Vv VvV IV V V VvV V
= = \/ \% \Y% \% \% \2 \Y Y
[ [ L L [ [ Lo s i [ v v e e v
[ Es, i, (= . . | | k. K
[ [ LY i 0 240m £ £ L I L L b [ [ | [ {1
[ | I - L L L L |1 |8 1 = = {1 {1 .

6 FARRHEEYIR 5 5 SR B (8 = 317 R 2BA, 19849
1—5#0FR: 2~ TERGMEABERERE — 8RS 3 TERGMEAEMEEART S 4— FERGE M EAREMHE
MRARETRE: S—WRE: 601k
Fig. 6 Geological section along No. 5 prospecting line in the Nanyangtian tungsten deposit
(after No 317 Geological Party of Yunnan, 1984)
1—Quaternary: 2—Two-mica-schist of Nanyangtian Member in Lower Cambrian Chongzhuang Formation: 3—Quartz-leptynite of Nanyangtian
Member in Lower Cambrian Chongzhuang Formation: 4—Albite-quartz-leptynite of Nanyangtian Member in Lower Cambrian Chongzhuang
Formation: 5—Skarn: 6=Ore body
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Fig. 7 Secaly molybdenite in tungsten ore (a) and shell-like molybdenite surrounding tungsten ore (b) from

the Nanyangtian tungsten deposit
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3 Re-Os
Shirey 1995 Du 2004
3.1 Ar-Ar 1
Carius
60~ 80 - 50 ~
200 mg 99.9% -80C Carius
HCI % Re
00s Carius
2 30% H,O, Carius
3 3 Carius
2 3
200°C 230 C
24 h
Carius
? HS8
2.65x10% n em > 57! 2 880 min 2 Os Carius
4.58x10"% n em 2 20 ml
30 min 5 ml 25 ml
30 min 0sOy
Ar-Ar 30 min 0s0;
Helix MC 20 ICP-MS Os
150 ml Teflon Re
3 Re
4~10 ml 5~6 mol L
K,S0, CaF; NaOH NaOH
OAr 7 Ar, ¢, = 0.0002389 ' 4 Ar ¥ Ar =
0.004782 ¥ Ar 7 Ar, ¢, =0.000806 7 Ar Teflon 4~10 ml 1
WK A=5.543x10 105! Re 0.1¢
ISOPLOT Lud- 150 ml 2 ml Teflon
wig 2001 26 50 C
7BH-25 120 C 30%
132.7+1.2 Ma w K Os
7.6% 1983 HNO;
2006 2006 ICP-MS Re 0.1g
3.2 Re-Os
Re
99 % Teflon 2 ml
Re Os 5 mol L NaOH 1 min
Stein et al. 2003 Selby et al. 2001 Teflon
0.05~0.1 mm 4 TJA
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TJA X-series ICP-MS WA Ay 1 13
Re 185 187 190 700~1 300 C
Os Os 186 187 188 189 8a
190 192 185 Re TJA X-series ICP-  40Ar 30 AL 39 Ap 36 Ay 8h Dal-
MS Re Os 0s rymple 1971 3
0.0613 +0.0025 X 107 0.0003 + 0.0000 X A 50%
107° 0.0001+0.0001 x10° 1
Re Os 700~800 C
212.7+£2.3 ~ 265.0+12.0 Ma *Ar
4 0.12%
1997 830 ~
4.1 Ar-Ar 1300 C 209.5+1.1 Ma 26
¥ Ar 99.88% 8a
1 40Ar_39Al.
Table 1 Ar-Ar data for phlogopite in the Xinzhai tin deposit
) N 39/\1’ SL}/\r
40 39 36 39 37 39 38 39 40 *_ 39
T Ar 7 Ar Ar 7 Ar Ar ' Ar Ar ~Ar Ar Ar 10~ Mol Cum. % Ma + 1o
XZ-6 W=40.24 mg J=0.009876
1 700 77.0455 0.2065 0.0000 0.0421 16.0145 0.08 0.12 265.0+12.0
2 800 27.3426 0.0496 0.0000 0.0141 12.6687 1.16 1.89 212.7+2.3
3 830 15.5661 0.0107 0.0107 0.0082 12.4020 3.77 7.64 208.4+2.0
4 860 13.3042 0.0032 0.0042 0.0070 12.3596 7.36 18.84 207.8+2.0
5 890 12.9141 0.0017 0.0000 0. 0065 12.3976 6.58 28.87 208.4+2.0
6 920 12.8570 0.0015 0.0076 0.0069 12.4208 4.48 35.609 208.7+2.0
7 950 12.6321 0.0007 0. 0000 0.0062 12.4276 5.60 44.23 208.8+2.0
8 980 12.8055 0.0012 0..0000 0.0077 12.4561 5.59 52.75 209.3+2.0
9 1020 12.8685 0.0012 0.0055 0.0067 12.5010 7.86 64.72 210.0+2.0
10 1050 12.7806 0.0009 0.0000 0.0072 12.5033 5.46 73.04 210.0+2.0
11 1100 12.7857 0.0011 0.0141 0.0069 12.4648 5.93 82.08 209.4+2.0
12 1200 12.9291 0.0010 0.0065 0.0070 12.6279 11.1 98.98 212.0+£2.0
13 1300 12.9069 0.0017 0.0000 0.0064 12.3887 0.67 100 208.2+2.5
290
24000
a b
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Fig. 8 “Ar-*Ar spectrum a and isochronal age diagram b of phlolgopite in the Xinzhai tin deposit
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2 JDC
Table 2 Certificated values and analytical data of Re-Os isotope for standard sample JDC
w Re 10°° w ®0s 1077 Ma
m g
100510-19 JDC 0.10016 17.05 0.13 24.95 0.20 139.6 1.9
3 Re-Os
Table 3 Re-Os isotopic data of molybdenites from the Nanyangtian tungsten deposit
m g w Re 107° w Os 1077 w ¥Re 10°° w "0Os 107° Ma
100423-17 NYT-2 0.10113 151.274 1.0749 95.079 338 213.0+4.3
100510-1 NYT-2 0.00583 163.319 1.1490 102.649 367 214.1+3.1
100510-2 NYT-3 0.00542 174.214 0.2540 109.497 382 209.1+£3.3
Re Os
95% 1.02% 95% A '"Re =1.666%10" " a Smoliar
etal. 1996 Re-Os t= In 1+%0s ¥Re 2
209.0£2.2 Ma 8b Ar Ar
298.8+5.4 MSWD=2.1
202.70~225.74 Ma 306 @
295.5£5 K-Ar
197.10~217.00 Ma 1999
Rb-Sr 214.25
209.5+1.1 Ma +15.60 Ma K-Ar Rb-Sr
4.2 Re-Os 2
JDC
Re W0Os 2 Re- 209.5+1.1 Ma 8a 209.1 +
Os 3 3 3.3 ~ 214.1£3.1 Ma 3
Re-Os 209.1+£3.3 204.39 Ma 1994
Ma~ 214.1£3.1 Ma Os 83.3~92.9 Ma
0 870 87Re 2007 2010
3
18712e 18705
Re-Os
1994 2002
5 1998 2008 1994
5.1 2008 2009
1994 K-Ar 3 230~210 Ma —
(1] 306 . 1988.
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