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Abstract

The Er’langping Group is an important component part of the Qinling orogenic belt. Massive sulfide de-
posits are widespread in volcanic rocks of Er’langping Group. Typical deposits include Liushanyan, Shuidongling
and Shangzhuangping. Geological characteristics and geochemical data are summarized and interpreted in detail in
this paper. Liushanyan hosts Zn-Cu VMS deposit, Shuidongling hosts Zn-Cu and Zn-Pb-Cu VMS deposit, and
Shangzhangping hosts Zn-Pb-Cu VMS deposit. From Liushanyan through Shuidongling to Shangzhuangping,

the content of copper gradually decreases, whereas that of lead increases. The chondrite-normalized REE pat-
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terns with enriched LREE, weak negative Ce anomalies and positive Eu anomalies indicate a hydrothermal gene-
sis. Hydrogen and oxygen isotope composition of ore fluids in quartz and barite inclusions suggests that the ore-
forming solution was on the whole derived from formation water, but mainly from meteoric water in the west of
Nanyang basin. The low &*S values (1.70%0 ~7.70%0) imply that the source of sulfides might have been de-
rived from a mixed mantle and seawater sulfur source. Lead isotopic composition is fairly homogeneous, and is
mainly located between the mantle and the orogenic belt in the lead isotopic plumbotectonics model. Copper,
zinc and iron were derived directly from the magmatic fluid whereas lead was leached from terrigenous and pelag-
ic sediments by hydrothermal fluid. The Shuidongling lead isotope suggests that the main source was the man-
tle, mixed with lead from the upper crust. The deposits (Shuidongling and Shangzhuangping) to the west of
Nanyang basin were formed in a continental margin environment, affected by the input of terrigenous compo-
nents. The deposits (such as Liushanyan) to the east of Nanyang basin, however, were formed in the pelagic o-
cean basin. The seismic pump model interprets the genesis of Er’langping Group VMS deposit. The authors
have summarized the space-time distribution regularity and prospecting criteria for mineral deposits, holding
that there exists great potential resources in Er’langping terrain.
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Fig. 1 Geological sketch map of the Er’ langping Group in East Qingling
1—=Gneiss of Palaeoproterozoic Qinling Group 2—Gneiss of Palaeoproterozoic Douling Group 3—Gneiss of Palaeoproterozoic Teitonggou Forma-
tion 4—Volcanics of Palaeoproterozoic Xiong' er Group 5—Amphibolite gneiss of Meso-Neoproterozoic Yaolinghe Group 6—Meta-basic volcanic-
terrigenous clastic rock-carbonate rock of Meso-Neoproterozoic Kuanping Group 7—Meta-sedimentary rock of Meso-Neoproterozoic Luanchuan
Group 8—Metamorphosed volcanic-sedimentary rock of Palacozoic Er’ langping Group 9—Terrigenous clastic rocks of Palaeozoic Bailongmiao

Formation 10—Palaeozoic trondhjemite-tonalite-diorite 11—Fault 12—Geological boundary
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Fig. 2 Geological map of the Liushanyan deposit after Peng et al. 2005
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Fig. 4 Geological map of the Shangzhuangping deposit
1— Spilite quartz keratophyre of Palacozoic Huoshenmiao Forma-
tion 2— Meta-basic volcanic-terrigenous clastic rocks of Meso-Neo-
proterozoic Kuanping Group 3—Meta-terrigenous clastic rocks of
Palaeozoic Xiaozhai Formation 4—Palaeozoic tonalite 5—Ore body

6—Geological boundary
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Table 1 Main chemical elements data for ores form Er’ langping
Group VMS deposits

wp %
Zn Pb+7Zn
Cu Pb Zn
1-1 0.81 0.68 3.37 0.83
1-2 0.88 0.87 3.99 0.82
I} 0.17 0.48 2.17 0.82
I} 0.45 0.58 5.08 0.90
V-1 0.77 0.47 7.16 0.94
V-2 0.17 0.31 2.06 0.87
Vi 0.73 1.44 5.69 0.80
K2 0.53 2.82 3.48 0.55
L8 1.95 0.46 11.9 0.96
L9 1.27 0.72 7.17 0.91
L10 1.23 0.62 9.41 0.93
L12 1.00 0.54 5.65 0.91
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Table 2 Trace elements data for ores form Er’ langping Group VMS deposits wy 10~ °

DH-3 DH-6 DH-7 SDL-5 SDL-6 SZP-006 SZP-007 S7ZP-008
La 6.79 4.98 17.1 6.43 10.3 8.03 6.02 3.25
Ce 9.07 9.14 34.3 13.1 23.0 7.26 12.4 3.98
Pr 1.24 1.24 3.61 1.32 3.24 1.16 1.42 0.43
Nd 6.26 6.15 17.6 5.62 10.8 2.10 5.70 0.65
Sm 1.34 1.32 3.75 0.77 3.02 0.29 1.48 0.21
Eu 1.27 0.44 0.82 1.56 1.52 0.25 0.50 0.16
Gd 1.43 1.31 3.69 1.38 2.92 0.42 1.23 0.43
Thb 0.23 0.17 0.51 0.24 0.56 0.07 0.22 0.07
Dy 1.63 1.12 3.40 1.55 3.79 0.42 1.18 0.45
Ho 0.29 0.21 0.61 0.29 0.68 0.08 0.20 0.07
Er 0.86 0.52 1.69 0.74 2.04 0.15 0.54 0.20
Tm 0.12 0.006 0.24 0.11 0.30 0.02 0.07 0.03
Yb 0.82 0.37 1.75 0.80 2.02 0.09 0.40 0.40
Lu 0.17 0.006 0.25 0.12 0.34 0.01 0.07 0.02
Y 9.15 4.30 14.9 6.66 16.0 1.09 4.62 0.90
LREE HREE® 4.68 6.09 6.36 5.51 4.41 15.2 7.04 5.20
> REE 31.5 27.1 89.3 34.0 64.5 20.4 31.4 10.4
d3Ce” 0.71 0.88 1.02 1.04 0.97 0.51 1.00 0.71
SEu” 2.80 1.02 0.67 4.63 1.56 2.19 1.13 1.63
La Yb \° 5.94 9.65 7.01 5.77 3.66 64.0 10.8 5.83
Cu™” 5.82 24.3 2.67 2.12 0.73 0.29 4.28 0.18
Ph** 1.95 0.88 0.03 0.23 0 1.43 2.72 0.40
Zn"" 14.0 13.7 2.50 20.8 4.77 2.25 26.0 1.29
Au 1.22 4.29 0.19 0.26 0.22 1.04 1.47 0.14
Ag 39.4 139 15.4 13.3 12.3 92.2 68.8 7.37
As 6.41 3.15 22.1 3/33 3.46 45.2 3.62 2.70
Sb 16.2 2.01 1.80 8.92 7.64 63.2 47.6 16.9
Ba 168 156 81.3 156 480 666 216 1190
W 1.40 0.49 0.55 2.57 1.47 1.99 1.11 1.14
Mo 151 285 85.9 62.5 14.2 26.4 101 51.1
Co 27.9 28.6 23.4 22.0 17.4 23.6 25.0 20.6
Cd 623 691 89.0 1000 177 145 1460 83.0
Sr 290 21.8 78.5 202 353 751 257 649
ST 17.2 27.4 32.2 20.7 9.71 14.1 20.2 13.8
" 1 %
15.453 ~ 15.767 15.505 28pp 2M4p= 38.027
36.950 ~ 38.469 37.966
206pp 204phL =17.810 ~ 17.997 17.877
27pp 2%Ph=15.474 ~ 15.687 15.554
208pp 204p =37.714 ~ 38.412 37.923
206pp 204ppL=18.040 ~ 18.217
18.067 "Pb *“Ph=15.496 ~ 15.761 3.5.3

15.565 *®Pb 2P 637.803~38.675
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Table 3 Analysis results of sulfide isotopic compositions for ores

3MSepr %o

D106-8-1 3.50 2002
D107-1-2 2.19 2002
D108-2-3 3.89 2002
D109-1-5 2.72 2002
D110-2-2 4.45 2002
D110-2-5 1.88 2002
DI11-2-2 3.87 2002
DI111-2-3 3.83 2002
SS1 6.8
SS2 4.1 o
SS3 -1.4 °
SS4 18.4 o
DH-1 11.2
DH-5 2.9
DHD-1 13.3
n=15 5.4
NG-1 9.5 2003
NG-1 10.1 2003
NG-3 8.1 2003
NG-3 8.8 2003
NG-16 6.5 2003
NG-16 6.1 2003
NG-27 6.5 2003
S-1 3.8
S-2 5.3
S-3 5.2
S-4 5.9
S-5 5.4
S-6 6.2
S-7 6.7
S-8 6.2
S-10 6.7
SDL-5 3.34
n=17 6.5
SZP-002 13.7
SZP-007 1.55
SZP-012 2.37
SZP-013 -4.3
SZP-009 24.4
n=>5 7.5
(1) . 1991.
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Table 4 Analytical results of lead isotopic compositions in ores and wall rocks

4

VMS

206p}, 204p}, 207p}, 204p}, 208py, 204py,
D106-5-2 17.937 15.489 37.954 2002
D106-6-2 17.969 15.479 37.950 2002
D106-7-1 17.936 15.489 37.963 2002
D106-8-1 17.963 15.513 38.029 2002
D107-1-3 17.938 15.496 37.967 2002
D108-2-1 17.958 15.499 38.003 2002
D108-2-3 17.950 15.493 37.987 2002
D109-1-3 17.923 15.475 37.900 2002
D109-1-4 17.946 15.477 37.900 2002
D109-1-5 17.930 15.478 37.914 2002
D110-1-4 17.960 15.469 37.974 2002
D110-1-2 17.970 15.542 38.127 2002
D110-1-5 17.903 15.453 37.851 2002
D110-1-1 17.912 15.459 37.874 2002
D110-1-1 17.979 15.554 38.146 2002
D110-1-3 17.962 15.520 38.052 2002
D111-1-4 17.990 15.555 38.164 2002
DI111-1-2 17.977 15.535 38.096 2002
D111-1-3 17.917 15.462 37.852 2002
D113-2 17.903 15.457 37.826 2002
D113-3 17.982 15.546 38.133 2002
D115-17 17.380 15.346 36.950 2002
DH-1 18.207 15.767 38.469 1988
DH-2 17.956 15.546 37.950 1988
DH-5 17.957 15.512 38.025
DH-8 17.848 15.510 38.061
n=26 17.933 15.505 37.966
NG1 17.860 15.550 38.144 2003
NG1 17.836 15.474 37.724 2003
NG3 17.853 15.499 37.792 2003
NG-3 17.997 15.687 38.412 2003
NG-27 17.836 15.481 37.735 2003
NG-27 17.833 15.474 37.714 2003
Pb-3 17.810 15.639 38.225
Pb-4 17.976 15.599 38.081
Pb-4 17.905 15.640 37.917
Pb-4 17.869 15.569 37.935
Pb-5 17.905 15.539 37.902
S1 17.930 15.573 37.960 2003
S2 17.905 15.563 37.944 2003
S3 17.850 15.504 37.794 2003
S4 17.841 15.490 37.766 2003
SDL-5 17.835 15.487 37.755
SDL-1 17.867 15.504 37.809
SDL-3 17.872 15.488 38.004
n=18 17.877 15.542 37.923
SZpP-007 18.217 15.761 38.675
SZP-012 18.032 15.535 37.912
SZP-001 18.069 15.533 37.904
SZP-003 18.040 15.524 37.909
SZP-010 18.005 15.496 37.803
SZP-011 18.040 15.540 37.958
n=06 18.067 15.565 38.027
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Table 5 Hydrogen and oxygen isotope composition of ore fluids in quartz and barite inclusions

818()51\/1()\!\1 %() L OC 818() %U SDSM()W %u
1 SH-128 10.3 221 -0.17 —-74.0
2 SH-407 10.4 325 4.38 —-70.4
3 SZP-002 -1.53 99.9 -13.2 —65.2
4 DH-8 4.62 186 -8.01 -58.5
5 DHD-1 0.68 165 -8.16 —63.6
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Fig. 7 Histogram showing sulfur isotope composition of the

Er’ langping Group VMS deposit
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