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Abstract

The (porphyry-)skarn Cu-Fe-Au polymetallic deposits in southeastern Hubei constitute an important com-

ponent part of the Middle-Lower Yangtze River metallogenic belt. The Tongliishan ore district is characterized
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by various types of mineralizations and large-sized ore bodies and represents the most important economic mineral
district in southeastern Hubei Province. Nevertheless, little research work has been done on the timing of vari-
ous skarn deposits and the genetic association of igneous rocks with mineralization as well as the tectonic frame-
work of these deposit. Molybdenites from the Tongliishan skarn Cu- (Fe-Au) deposit and the Jiguanzui skarn Cu
(Au) deposits yielded Re-Os model ages ranging from(136.8 +1.9) to (138.1 +1.8)Ma and from (137.1 +
1.9) to (138.8 =1.9) Ma, respectively, with isochronal ages being (137.1+1.9) Ma and (138.2+2.2) Ma,
which are considered to be reliable estimates for the timing of the Tongliishan and the Jiguanzui deposit. These
data indicate that ages of various skarn deposits are almost identical to the zircon SHRIMP U-Pb age of (140.3
+1.8)Ma for the related granodiorite, almost the same as ages of other (porphyry-)skarn Cu-Mo deposits and
skarn Fe deposits in southeastern Hubei Province and even those of the Jiurui Cu-Au (Mo), the Anging Cu-Fe-
Mo (Au) and the Tongling Cu-Au ore districts in the Middle-Lower Yangtze River metallogenic belt. Combined
with geological, geochemical and geophysical evidence, it is proposed that the skarn Cu-Fe-Au deposits in
Tongliishan constitute a part of extensive igneous rocks and corresponding skarn Cu-Fe-Au mineralization that
resulted from lithospheric thinning and basaltic magma underplating, which, in turn, were triggered by the roll-
back and /or window of the downgoing slab related to the subduction of Pacific plate in East China.

Key words: geochemistry, molybdenite Re-Os isotope age, Cu-Fe-Au skarn deposit, Tongliishan ore

district, southeastern Hubei Province
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Fig. 4 Molybdenite from the Tongliishan(a,b) and JiguanzuiCc, d) skarn Cu-Fe-Au deposits in southeastern Hubei Province

ARPERDLF LA R S A KLPE, TR
L2 [l A, K 100 ~ 670 m P B 1.85 ~
27.22 m, BEGRT TH RS KBS B8 il 2ok
A, 190 m B O] L/ AR AR 2 4 IR
FTaEET. @BV YUER . R B RS,
WERA A, KA M EE A T A A=A A
THGEEA @B GH A%, & T WA T HE
AR AR, TR O B BRI £R AL B E A
& = BRI 8UA (55, g g A i = &
WS E IS, W\ WHE, 058 4 D&
TIB W RAEM B (EE N AT A B A
R B CHEBR T Y B R R AR A B B R
W% BE £ P B (BB K #E, 1995), MHN FE 54
HHK A AR A, BECR TR A T A
3B REA R R 53 H B A AT A, 40370 m P
1) 23 B L ZK2412, 7= T e o . K

XRE T B AL ZK2412 A [ E (ZK2412-7 AN
ZK2412-9O W) &4 1A R A 5 TG 2
4¢), XS ME-420 mH B 24 28 (JGZ96)+-470 m F B
22 2 (JGZ9T) N 24 £ (JGZ100) 7 A B 4I L B
KA AR LA CE 4d))IFE b

3 atrak

WEEHATFE i Re-Os [RA7 28 M8 T A 76 [ 8 Hb i
SLHMR A0 Re-Os FIAL 2RI & 58 1l 43 BT 7 7%
Z 03K (Du et al., 19955 2004; Shirey et al.,
1995), PR U1 T

TERRRE A 20 AR o, 38 0 4 20 - o 2
Carius B (P i B & BE R B 30 22 D R HR . 2818
IR E B EA M SRR RE M T, R - 50~
—80 C . BEEUFFER Carius B BNZ LA, 8



28 3 Re-Os 233
WRe  0s HLP  Re
Carius 2 mL 10 mol L 870s 1 1
HCl 4 mL 16 mol L HNO; 1 mL 30 % H,O, Re "70s
Carius Re-Os
200 C 4
24 h Carius 40
mL 105~110
T 50 min 10 mL OsO, Re-Os 2
ICPMS Os Re
261.4+2.2 X107°~ 665.4+£5.2 x10°°
150 mL Teflon Re-Os 136.3+1.9 ~
138.1+1.8 Ma
10 Re-Os
ml 5 mol L. NaOH 136.8 £ 1.9 Ma 137.8£2.0 Ma
50 mL ISOPLOT Lud-
120 mL Teflon 10 mL wig 2003 5
5 min Re 2mL 35 ReOs 137.3+2.4 Ma MSWD=1.3
mol L NaOH 2 min 5 Re
150 mL 425.7+3.2 X107°~ 1152+
2 mL Teflon 50C 10 X10°°5 Re-Os
30 137.1 £ 1.9 — 138.8 £ 1.9 Ma
% Os [SOPLOT Ludwig 2003 5
2 % HNO; ICP-MS Re Re-Os 138.2+£2.2
1 mg mL Ma MSWD=0.98 5
TJA TJA X-series ICPMS 5
Re 185 187
190 Os Os 186 187 5.1
188 189 190 192 185 Re TJA X-series
ICP-MS Re Os '"70s 1992
0.0332+0.0005 X107~ 0.0411 £0.0007 X
1077 0.0000 + 0.0000 x 102 ~ 0.0003 + 170~90
0.0000 x 10°? 0.0000 + 0.0000 x 10°° ~ Ma - Cu-Mo-Au
0.0002+0.0001 x10~° 170~130 Ma Fe Fe-Cu
160~120 Ma
1 HLP Re-Os
Table 1 Certificated values and analytical data of Re-Os isotopes for standard sample HLP
g w Re 10°° w ¥0s 107° ¢t Ma
080924-11 HLP 0.01030 282.0 £2.3 653.7 £5.9 220.9 +£3.2
081111-23 HLP 0.010064 279.7 £2.5 649.2 £5.8 221.2+£3.3
283.8 £2.3 659+ 14 221.4 £5.6
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Table 2 Analytical data of Re-Os isotopes for skarn Cu-Fe-Au deposits from the Tongliishan ore district in southeast
Hubei Province

g w Re 10°¢ w Os 1077 w $Re 107° w %0s 107° Ma
TLS3* 0.00151 665.4+5.2 0.529+0.219 418.2+3.3 961.39+7.96 137.84+1.7
TLS4™ 0.00235 305.7+2.5 0.268+0.210 192.1+1.6 442.69+3.90 138.1+1.8
TLSB7* * 0.00589 261.4+2.2 0.0388 £ 0.0869 164.3+1.4 377.6+3.3 137.84+2.0
TLSB7* * 0.00502 263.7+2.2 0.0421 +0.0000 165.7+1.4 378.1+3.1 136.8+1.9
TLSB16 0.00497 432.5+3.7 0.2009 +0.0000 271.8+2.3 617.9+5.0 136.3+1.9
1GZBY6 0.00371 425.7+3.2 0.1289 +0.0009 267.5+2.0 619.3+4.9 138.8+1.9
JGZB97 0.00379 500.4+3.8 0.4154 +0.0000 314.5+2.4 718.94+6.0 137.1+1.9
JGZB100 0.00416 1152.0+10.0  0.8888+0.0000 724.0+6.5 1673.5+14.8 138.6+2.1
ZK2412-7 0.00333 810.8+6.8 0. 1437 £0.0000 509.6+4.3 1173.0£10.0 138.0£2.0
ZK2412-9 0.00338 785.946.0 0. 1414 £0.0000 494.0+£3.8 1138.0£9.0 138.1+1.9
Re Os
95% 1.02% 95% A '"8'Re =1.666x10"" a Smoliar et
al. 1996 Re-Os t= In 1+"%0s ¥"Re A * 2006b * %
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Fig. 5 Re-Os isochron of molybdenites from the Tongliishan ore district in southeastern Hubei Province
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< 2 mm Re-Os Pan et al. 1999 Sun et al. 2003
Selby et al. 2004 2007 Mao et al. 2006 Re-Os
3
Re-Os
1992
0.2~1.0
mm SHRIMP U-Pb 140.3 + 1.8
TLSB7 Ma n=15 MSWD=0.7
136.8 £ 1.9 Ma 137.8+2.0 Ma 2 137.3 +
2.4 Ma 138.2 + 2.2 Ma
137.3+£2.4 Ma 138.2+2.2 Ma 5
Mao 1999 Re
Re nxX 10 *=>nx10 3—>nx
- 10°° Stein 2001
- Re 20%10°% Stein 2006
Re-Os 144.0 £ 2.1 Ma 143.6 2
+ 1.7 Ma 137.7 £ 1.7 Ma 142.8 £ 1.9 Re 261.4+2.2 xX10 %~ 1152
Ma 4 2006b +10 xX10°° -
Re Mao et al. 1999
O Ar-Y Ar 140.9 1.2 Ma 2006 Berzina et al. 2005 Re
132.6 £ 1.4 Ma 131.6 £ 1.2 Ma
2008c
“OAr-* Ar 143.0+£0.3 Ma &
2006 S 1.33 %0 ~4.36 %o
1992 'S
Re-Os 135~145 Ma 131~141 Ma 4.75 %o 1995
137~ 144 Ma 1 1997 Sun et al. -
2003 Mao et al. 2006 73.0 %o 7.10 %o
Zhou et al. 2000
- Sr-
Nd
- Xie et al. 2008a 2008b
145.5
4.0 Ma Gradstein et al. 2004
5.2 5.3
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