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Abstract

The newly-discovered Mayuan Pb-Zn deposit occurs in bedded and stratoid forms and lies in a structural
zone of dolomite breccias in the Sinian Dengying Formation on the northern margin of Yangtze landmass. C, O,

H, S, Pb and Sr isotope geochemistry was analyzed in this paper in order to understand comprehensively the
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source of the ore metals and ore fluids. The results show that 8 *Cppy values of the hydrothermal gangue mine-
rals calcite and dolomite are —4.24%0~0.93%0, & ¥ Oquow are 15.92%0~23.24%o, indicating that the CO, in
the ore-forming fluid was derived from the dissolution of Sinian carbonates. The 8 **Sy ¢t values of sulfides are
12.94%0 ~19.4%o0, and the & **S values of barite are 32.2%0~33.48%o, suggesting that the sulfur should be de-
rived from the in-situ thermochemical reduction of sulfates from the sedimentary strata. The **Pb/?**Pb, 2*’Pb/
204Ph and 2Ph/?™Pb values of the ores are in the range of 17.62~18.02, 15.49~15.63 and 37.57~38.35
respectively, and the normal Pb model ages are 418 ~662 Ma, so the ore metals were likely derived from the
Sinian- Silurian strata. The 0Dy values of fluid inclusions in quartz display a range from —92%0 to — 113%o0 and
the & 180]{70 values calculated from 8 '*O quartz values range from 6.03%o0 to 12.73%o, if their formation tempera-
ture was 200°C . These data indicate that the ore fluid was likely meteoric water or resulted from the reaction of
organic matter with fluids from other sources, such as sea water and mixing water. The initial ¥’ Sr/*°Sr values
of the ore-forming fluid are 0.70967~0.71146, higher than Sr/%Sr values (0.70890~0.70945) of the host
rock Sinian dolomite, implying that the ore-forming {luid probably migrated through the basement and the Pale-
ozoic formation, and experienced water-rock reaction and isotope exchange between the ore fluid and the shale,
clastic rocks and mudstones which had high % Sr/%Sr values.

Key words: geochemistry, isotope, metal sources, ore fluids, Mayuan Pb-Zn deposit
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Fig. 1 Geological structure and distribution of lead-zinc deposits on the north margin Shaanxi part of the Yangtze platform
modified after Hou et al. 2007a
I—Quaternary 2—Jurassic-Cambrian carbonate and clastic rock formation '3—Lower-Paleozoic clastic rock intercalated with carbonate rock forma-
ion 4—Upper Paleozoic carbonate rock intercalated with clastic rock formation 5—Dolomite intercalated with sandstone of Upper Sinian Dengying
Formation 6—Pre-Sinian basement metavolcanite 7—]inningian-Chenjiangian Indosinian granite 8—Geological boundary 9—Regional fault

10—Pb-Zn ore spot 1 1—Location of Mayuan lead-zinc mineralized zone
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Fig. 2 Geological map of the Mayuan Pb-Zn orefield after Qi et al. 2004

1—Carbonaceous slate of Lower Cambrian Guojiaba Formation 2—Dolomite intercalated with sandstone of Upper Sinian Dengying Formation

3—Volcanic clastic rocks intercalated with intermediate-basic lava of Middle-Upper Proterozoic Huodiya Group 4—Granite porphyry

5—Biotite granite 6—Diorite 7—DBiotite plagiogranite plagiogranite 8—Gabbro 9—Pb-Zn ore belt 10—Geological boundary 11—Fault
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Table 1 C and O isotopic compositions of dolomite calcite and host rock dolomite from the Mayuan Zn-Pb deposit

8 ¥Cppy %o 8 8 Oppy %ho 3 Ogvow %o
MD07-8 0.18 -7.39 23.24
MDO08-1 -0.08 —-12.56 17.91
MDO08-2 —0.46 -12.91 17.55
MDO08-4 -0.67 —11.13 19.39
MD09-6 —-1.02 —12.15 18.34
B10 -2.51 -11.74 18.76
B12 -1.29 -11.34 19.17
B15 0.93 —10.95 19.57
MDO07-16 —-3.32 —14.49 15.92
MDO08-6 —4.24 -11.92 18.57
MDO08-11 -2.70 -9.32 21.25
S-3 -1.6 —-11.1 19.4 2008
MY-14 -1.2 -10.8 19.7 2008
MY-15 2.1 -10.8 19:8 2008
MD02-2 0.14 —4.87 25.84
ZK1803 —-0.34 -17.07 23.57
XH-3 1.33 -3.85 26.89
B0O7 -0.12 -6.00 24.68
Bl6 -0.53 -06.84 23.81
MAYN-3 0.1 4.6 26.2 2007
MAYN-4 -3.2 N 21.4 2007
MAYN-2 21.8 2007
MAYN-4 24.6 2007
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Fig. 5 C and O isotopic compositions of the Mayuan 34
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Table 2 Sulfur isotopic compositions of the Mayuan
Pb-Zn deposit
) 345\7,(‘])'1‘ %60 418 - 662 Ma
MAYN-1 18.9 2007 U-Th
MAYN-2 17.7 2007
MAYN-3 17.7 2007 418 ~662 Ma
MAYN-4 18.5 2007 —
MAYN-5 18.1 2007 4.4
MAYN-6 18.5 2007
MAYN-7 19.4 2007 2000b
S 17.8 2008 5180
52 18.0 2008 1 000 Ina —4.12%10° T2 —4.62X10° T +
F1 16.8 2008
F2 16.6 2008 1.71 5180 1 000
o -0 2% Ina =4.01%10° T?~4.66x10° T+1.71
KXG-9 16.0 2008
MY-8 17.0 2008 310 1000 lna . =
H21 18. 8 2008 4.48%10° T>—4.77X10° T+1.71
H22 18. 6 2008 )
MWTI 18.22 2007b 200C 2008
MWT3 17.94 2007h
MWT4 12.94 2007 8
MWT2 32.2 2007 4 670
MWT5 33.33 2007b 6.03~12.73
MWT35 33.48 2007b 8DFI —92% —113%
3D-6 0O
8
4.3
5
3 206 pp 204 php = 17.62 ~ 18.02
0.4% 27Ph 2Ph=15.49~15.63 0.14% 1993 1992 2001
28ppy 24Pl = 37,57 ~ 38.35 0.78% 1994 2006
dD-
6 5'°0 8Dy
0%0 - 80%0 -~ - 40%0
= 65% ~ — 5%o oD
@ 9.31~ =200%0 ~ +20%o
9.58 9.49 8
418 ~662 Ma
Table 3 Lead isotopic composition and characteristic parameters of the Mayuan Pb-Zn deposit
Zl)OPb 204Pb 207Pb 2()4Pb ZOSPb 2()4Pb t Ma © Th U ®
17.79 15.62 38.04 632 9.58 3.90 38.59 2007h
17.88 15.49 37.57 418 9.31 3.61 34.77 2007
17.62 15.54 38.07 662 9.45 3.99 39.00 2007
17.95 15.62 37.87 520 9.56 3.73 36.88 2007
18.02 15.63 38.35 483 9.57 3.91 38.66 2007
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Table 4 Hydrogen and oxygen isotope data from lead-zinc deposits in Mayuan
5 18() %o 8[)]:] %0 0 18() %0
8 17.55~23.24 7.06~12.70
6 15.92~21.25 6.03~11.31 2008
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201 Appalachians MVT
O 5 esk B
ARBHPER
O JI AR X KA 5 IR
220
4.5
. Rk
A EHRK
O
-100
a
-140 y
220 20 30
87 86
8 505 150 Rb Sr ®Sr
2005
Fig. 8 8D-8'80 diagram of fluid inclusions for Rb
Pb-Zn deposits in Sichuan-Yunnan-Guizhou and Rb
Mayuan area modified after Zhang et al. 2005
Rb
4 4x10°° 2010
CH, CO, 2010

Kesler 1997 5



31 3 553
5
87Sr S(JSI.
Table 5 Sr isotopic compositions of sphalerite and calcite
dolomite and dolomite from the Mayuan Pb-Zn deposit
87Sy S80Sy
1 0.70967 2007
References
7 0.71059~0.71067 2007
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