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Abstract

The Bailugou lead-zinc deposit, a newly-discovered ore deposit in Luanchuan area, Henan Province, is well-

known for its porphyry-skarn type molybdenum ore bodies. It is hosted in the west limb of the Niuxinduo dome-
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like anticline, and is adjacent to the Nannihu, Sandaozhuang, Shangfanggou and Majuan porphyry-skarn type
molybdenum deposits in this area. Ore bodies assume veinlike form and are hosted in Mesoproterozoic metamor-
phic carbonate-clastic rocks, apparently controlled by NWW-trending interlayer fractures. Ores mainly consist of
sphalerite, galena, pyrite, quartz and calcite. Primary fluid inclusions trapped in quartz and sphalerite can be di-
vided into four types: liquid-rich two-phase inclusions, gas-rich two-phase inclusions, pure gas inclusions and
daughter-mineral bearing three-phase inclusions. These four types of inclusions are trapped in the same stage
minerals, assume close distribution, and have similar homogenization temperatures, suggesting that boiling
might have happened during mineralization. Thermometry of gas-liquid inclusions gives a range of homogeniza-
tion temperature between 180 C and 327 C with the peak near mesothermal temperature (250 C to 260 C),
and a range of salinity w (NaCl,) from 4.0% to 14.0% (mostly between 5.0% and 9.0% )., Using the
pressure of the peak homogenization temperature (38.94 MPa to 44.87 MPa), the authors estimated that the
mineralization depth lies between 1.44 km and 1.66 km. It is thus held that mesothermal temperature, low
salinity and shallow mineralization depth characterize the Bailugou lead-zinc deposit. Laser Raman Spectrometer
analysis shows that gas phase of single inclusions includes at least four types: pure H,O vapor, N+ CO, + CHy,
N, + CO, and N, + CHy. 38Dy .guow values of fluid inclusion water in gangue minerals quartz and calcite are
—76%0 to —90%0, 8Cy ppp of gangue calcite are —0.44%0 to 1.80%o, and calculated 8'%0,,., of fluid inclusion
water using homogenization temperature are 2.51%o to 10.96%0, suggesting that ore-forming fluids are mainly
magmatic solution. 8*Sy yr values of ore sulfides are from —1.2%0 to 10. 9% and have a peak (1%o to 2%o)
very close to the values of sulfides from the porphyry type molybdenum deposits-in this area, implying a mag-
matic sulfur origin. Sulfides in ores have 2°Pb/?™Pb ratios 17.552~ 18.426, *"’Pb/***Pb ratios 15.451 ~
15.5794 and *®Pb/?™Pb ratios 38.264~39.637, suggesting that the metallogenic metals were mostly derived
from porphyries in this area with the participation of a certain amount of stratigraphic metals. The Bailugou
lead-zinc deposit is a magmatic mesothermal filling-métasomatic type ore deposit controlled by interlayer frac-
tures.

Key words: geology, geochemistry, fluid inclusion, H, C, O, S and Pb stable isotopes, lead and zinc de-

posit, magmatic-hydrothermal solution, Bailugou, Luanchuan, Henan Province
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Fig. 1 Regional geological and mineral resource sketch map of Luanchuan area Henan Province

1—Sinian Taowan Group 2—Neoproterozoic Luanchuan Group 3—Mesoproterozoic Guandaokou Group 4—Mesoproterozoic Xiong' er Group
5—Archean Taihua Group 6—Yanshannian porphyry intrusion 7—Neoproterozoic syenite 8—Neoproterozoic gabbro 9—Mesoproterozoic

alkaline granite 10—Fault 11—Thrust fault 12—Normal fault' 13—Geological boundary 14—Unconformity 15—Porphyry-type

Mo deposit.  16—Pb-Zn deposit
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Fig. 2 Geologic sketch map of Bailugou Pb-Zn deposit
1~3—Neoproterozoic Luanchuan Group 1—Meiyaogou Formation 2—Nannihu Formation 3—Sanchuan Formation 4 ~8—Mesoproterozoic
Guandaokou Group 4—DBaishugou Formation 5—Fengjiawan Formation 6—Duguan Fromation 7—Xunjiansi Formation 8—Longjiayuan
Formation 9—Archean Taihua Group 10—Mesoproterozoic alkaline granite 11—Jinning meta-gabbro 12—Geological boundary

13—Unconformity 14—Fault 15—Mineralized zone ore body and its serial number
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Fig 3 Exploratory profile of S116 ore-body in Bailugou Pb-Zn' deposit.
1—Dolomite marble 2—Breccia 3—Fault 4—Ore body 5—Hematitization 6—Limonitization 7—Pyrolusitization 8—Attitude of strata

9—Attitude of structure 10—Trench and its serial number 11—Across vein adit and its serial number
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Fig. 4 Photos of mineral associations and fabric of ores from Bailugou Pb-Zn deposit
A. Banded ore with black ribbons of sphalerite and galena: B. Breccia ore> breccia composed of formal banded ore; C. Breccia ore» breccia com-
posed of formal banded ore and gangue dolomite; D. Sphalerite intergrowth with galena, both eroding pyrite(plainligh); E. Chalcopyrite occurring

as solid exsolution in sphalerite (plainlight); F. Late stage barren quartz (white) and ferro-dolomite (red) vein
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1
Table 1 Electronic microprobe analyses of ferro-dolomite in ores from Bailugou Pb-Zn deposit
w B
Fe Mn Mg Ca (0]
07-53 7.88 2.17 9.12 22.38 17.83 Fey. 7507 Ming. 2127 M. 0202 Cas. 0065 COs 2
07-51 4.83 0.87 11.48 23.61 18.62 Fey. 4450 Mg o316 Mg2. 4351 Caz. 0371 CO5 »
EPMA-1600
- 350C
0.3 mm 375C
350C 350C
2
Linkman THMSG600 6 7 2 6
MDS600 —196C ~ +600C © 2 - 07-45 07-
+0.1C 46
Renishaw inVia ~ 514.5nm Ar" -
100~4 000 cm ™ 2 cm ! ® 3 R - -
+0.2 cm ! 07-47 07-48 07-49
3.2
5 2
~12 pm
) - - - -
2 um 180~327C
5 250 ~ 260C w  NaCl,
4 4.0%~14.0% 5.0% ~9.0%
1 5A - -
5% ~30% 10% 7
3
I} SB 5D 07-45 2
60% 07- 119.2C 363.4C 173.4C
47 260.1C w NaCl,,
m 5C 07-48 28.56%  30.63% 2004
07-48 1
I\ 5E  5F 244C 256C
07-45 07-48 w NaCl,  34.31%
1999
p:A+B><t+C><t2 0 g m® ¢
3.3 T ABC
5 2
I 1 0.74~0.94 g cm’ 0.82~0.88
I\ g cm’ NaCl-H, O t-o



Fig.. 5 Photomicrographs of fluid inclusion types in quartz and sphalerite from Bailugou Pb-Zn deposit.

Bischoff 1991 8A t-w NaCly, -p NaCl
Bodnar 1993 8B 0.73~0.95 1999
g cm’ Haas 1976 2
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2
Table 2 Microthermometric data of vapor-liquid fluid inclusions in Bailugou Pb-Zn deposit
¢ T w NaCly, % g o’ MPa
()U
07-45 5~20 240.9~307.2 24 276.9 -6.1—-2.98 —-4.6 4.8~9.3 7.2 0.76—0.86 0.8 32.66—~91.20 61.39
07-46 5~10 188.9~315.6 18 248.0 —6.4—-2.415 —-3.9 4.0~-9.7 6.2 0.77—0.93 0.8 11.73~100.67 41.41
07-47 5~10 222~308 15 260.1 —5.4~-4.610 —5.0 7.3~8.4 7.8 0.77—0.90 0.85 22.81~91.42 46.84
07-48 5~20 197~353 18 260.7 —10.1—~—-4.3 14 -8.2 6.9~14 11.8 0.79~0.94 0.88 13.74~153.41 60.30
07-49 5~20 70 180~327 19 255.1 —4.5~-2.59 -3.5 4.2~7.2 5.7 0.74—0.92 0.83 9.77—117.85 51.34
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Fig. 6 Histogram showing homogenization temperature A and salinity B of fluid inclusions in quartz
and sphalerit¢ from Bailugou Pb-Zn deposit
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Table 3. 8D 80 and §C values for quartz and calcite from Bailugou Pb-Zn deposit
oD %o SIXOV,SM()W Yoo ) ISCV,H)“ Yoo ) 180 Yoo t C
07-45 S150 -89 17.90 10.13 276.9
07-46 S150 -76 17.20 8.16 248.0
07-48 S150 15.56 -0.44 8.70 260.7
07-49 S150 16.12 1.26 9.05 255.1
07-54 S116 -89 16.50 8.01 260.0
07-59 S116 - 82 20.00 10.96 248.0
S150-5 S150 -90 14.90 6.41 260.0 2004
Sjd-22 S171 —83 9.40 1.80 2.51 260.0
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Table 4 §**S values of sulfide minerals from Bailugou

Pn-Zn deposit

8345\,:(7[)'1' Yoo

07-52 S116 0.6
07-55 S116 0.6
07-54 S116 1.8
07-56 S116 2.0
07-53 S116 1.7
07-54 S116 2.7
0743 SI50 5.1
07-43 S150 8.4
S040-2  S040 1.5
S040-3  S040 1.5
SXW-22  S040 3.7
S116-22  Sl116 1.3
2004
S150-4  S150 -1.2
S150-3  S150 9.6
S150-1 S150 10.9
Sjd-23 S171 1.3
CM15001-K4 S150 9.2 2007
4.2 HO
4 oD
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10°Ina =3.38x10° T2 -
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07-59 -
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3180 2.51%0 ~
10.96%o - O
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Table 5 Pb isotope composition of minerals and whole rock samples from Bailugou deposit Lunchuan Group

and Guandaokou Group strata and Nannihu porphyry

2()6Pb 2[]4Pb 2(]7Pb Z(MPb ZOSPb 204Pb
CM15001-K4 18.273 15.5 39.344 2007
S150-1 18.286 15.575 39.529 2007
S150-3 17.632 15.461 38.358 2007
S150-4 18.426 15.549 39.637 2007
S040-2 17.606 15.52 38.496 2004
S040-3 17.552 15.451 38.264 2004
07-43 18.259 15.579 39.558
07-53 17.718 15.532 38.968
07-56 17.725 15.531 38.990
Bl11 18.218 15.526 39.264 2006
B12 17.609 15.466 38.325 2006
B13 17.608 15.465 38.323 2006
200416 18.215 15.648 38.35 2007
200418 19.249 15.684 41.104 2007
200421 17.998 15.56 38.979 2007
200438 18.217 15.635 38.598 2007
S139-3 17.694 15.525 38.692 2007
200439 18.868 15.685 38.303 2007
Y02 17.735 15.468 38.631 2006
Y03 18.071 15.482 38.905 2006
Y21 17.736 15.478 38.463 2006
Y22 17.742 15.467 38.493 2006
20043b 18.103 15.634 38.316 2007
S116-1 18.738 15.672 39.094 2007
B3 17.937 15.498 38.84 2006
B26 18.296 15.508 39.272 2006
B27 18.086 15.501 38.667 2006
B28 18.443 15.505 39.179 2006
B29 18.326 15.506 39.043 2006
ZK705 17.189 15.381 37.655 1991
-1 17.499 15.427 37.843 1991
DF-2 17.45 15.54 39.01 1991
N-013 17.605 15.421 37.71 1991
DF-2 17.45 15.54 39.01 1987
J-5 17.806 15.569 38.508 1987
J-4 17.894 15.482 38.093 1987
2006 2007
4.4 S S S >Ms
4 12 @ 17
2 s = 1.2% ~ 10.9%
3.57%
oS
)
%S
S150 ™S Ohmoto et al. 1979 200 ~ 600°C
®) H,S
s >¥ts > 543

0.13%0~0.45%o0
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