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Abstract

The Lengshuibeigou lead and zinc deposit occurs in Proterozoic Luanchuan Group and Guandaokou Group,
with ore bodies strictly controlled by the ductile shear zone and the skarn zone. The lead-zinc ores can be
classified into the hydrothermal vein type and the skarn type with strong wall rock alteration. It is held that the
mineralization resulted from the magmatic activity, as evidenced by the features of ore geology, geochemistry,
mineral assemblage, lead and sulfur isotope, mineralization age and composition of inclusions in minerals. The
ore-forming solution was a mixture of magmatic water and meteoric water. The deposit is genetically of the
hydrothermal vein type and skarn type formed at medium-high temperature.
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Fig. 1 Geological sketch map of the Nannihu ore field showing locations of major ore deposits
1—Carbonate and clastic rock of Taowan Group 2—Clastic rocks carbonate and trachyte of Luanchuan Group 3—Marble of Guandaokou Group
4—Marble and basic volcanic rock of Kuanping Group 5—Early Cretaceous granite 6—Late Cretaceous granite-porphyry vein 7—ILate Creta-
ceous granite-porphyry 8—Fault 9—Axis of anticline 10—Axis of syncline 11—Geological boundary 12—Unconformity 13—Deposit (D—
Shangdan fault @—Luanchuan fault @—Sanmenxia fault @-—Taihangshan fault &—Nanzhang fault ©—Miaozi fault (@O—Machaoying
fault ®—Yinjiagou fault (©@—]ianshan fault
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Table 1 Ore body characteristics of the Lengshuibeigou ore district

m
%
S027 2 200 1.43 140~170° /50 ~60° Pb+7Zn 18.86
S031 1675 2.06 110°./68° Pb+7Zn 8.19
S032 2130 1.70 79~130°./60~80° Pb+Zn 7.9
Skl 800 15.00 210~240° /30 ~45° Zn2.50 Cu0.36
(1] . 1984. 1:20

(2] . 2001. 1:5
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Fig. 2 Distribution of lead-zinc veins in the Lengshuibeigou ore district
1—Quaternary 2—Marble and metamorphic sandstone of Sanchuan Formation 3—Quartzite schist and marble of Nannihu Formation 4—Phyl-
lite of Baishugou Formation 5—Late Cretaceous granite-porphyry 6—Late Proterozoic metamorphic gabbro 7—Skarn belt 8—Veinlike lead-

zinc ore body 9—Stratiform skarn type ore body 10—Fault
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60 %
S027
2 4~ 20 pm 2
2 4
0.05~0.06 mm 124~520 C - -
4 6 0.7 124 ~ 240
~0.8 mm 0.2~0.3 mm T - -
252~520 C
w NaCl,
4.80 % ~8.68 % 6.01 %~
8.68 % 5.11 % ~6.88 % -
4.80 % ~5.71 %
3 3180 12.00 %o ~
13.90 %o 12.80 %o 1.90 %o
8180 B
1000lna=3.38 X 10° T? - 3.4 a= 8D +
2.3 1000 80O  + 1000 Clayton et al 1972
3O
=0.03 % ~1.93 %o 0.81 %o
oD 3180
Taylor 1979 3
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Table 2 Characteristics of fluid inclusions in the Lengshuibeigou Pbh-Zn deposit

tn C w NaCl, %
pm
- 5~20 370~520 445 — —
- 5~18 252~500 376 6.01~8.68 7.34
- 4~8 150~240 185 5.11—6.88 6.00
3~13 160~230 195 — —
- 4~6 124~160 142 4.80~5.71 5.26
1996 . .
3
Table 3 Isotopic compositions of the Lengshuibeigou Pb-Zn deposit
3D %o 3O %o 30 %o
S031-2 S031 - 80 12.0 -0.03
S027-5 S027 -83 13.9 0.3
S027-21 S027 - 80 12.5 1.3
4 2004
Table 4 Sulfur isotopic compositions of the Lengshuibeigou
-20 5k Pb-Zn deposit after Yan 2004
B %{ v 8345 Um)
b 1 ST32 4.2
| % v i
-60 7k 2 ST33 3.3
C,\\S vV 3
3 L ® 3 ST30 3.4
w v 4 s131 1.7
100 + & 5 Ln0-7 1.3
6 S15 2.3
L 1 v ER#sYAH 7 S027-3 1.5
2 0 BkILBHEET A 8  S027-4 0.7
-140 1 9 S027-22 3.5
' ! ' ! : : 10 S027-2 3.4
-20 -10 0 10
5"01%
4
3 34
2000 oS 0.7 %o~4.2 %o
2.5 %o
Fig. 3 8D-8"80 plot of the Nannihu polymetallic metallo- 34
genic belt Shangfang Mo-W ores after Xu et al. 2000
. : 548 2.2 %o S
Lengshuibeigou Pb-Zn ores from this paper
3.1 %o S >5S
Ohmoto 1986
MS >84S
2002 2000
3.2 3.2.2

3.2.1
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Table 5 Lead isotopic composition of the Lengshuibeigou lead-zinc deposit
ZI)GI)b 2[]4I)b 2[]7I)b 2041)b ZUSI)b 204[)b m Th U
LTS-1 17.798 15.705 39.095 9.7 4.38
LTS-2 17.650 15.440 38.100 9.2 4.35
S027-2 17.720 15.606 38.720 9.7 4.27
S027-3 17.608 15.464 38.340 9.9 4.11
S027-4 17.661 15.533 38.565 9.3 4.20
1996
15.9 4
1 o BEBkAEEYT A
158F 2 0 WRARSFHREN G 4
4.1
HD3TW1
L 9 OAr-* Ar 2~5
3 1 A E i Ak il 2 39
~
5155 59.83% t, =
o. 137.87+0.39 Ma 137.22 £
15.4r 10 47 VA i 2 2.49 Ma L=
136.12 + 0.44 Ma 5
153l “OAr ¥Ar 295.80 + 0.75 295.50
+5 Ar
15.2 I ) ) 1 I
16.5 17.0 17.5 18.0 18.5 19.0 _ 6
ZO()Pb/Z()4Pb
Re-Os 141.5 +7.8 Ma
4 2003 2005 Rb-
Fig. 4 2Pb 2% Pb versus 2*°Pb ** Pb diagram of Sr 142 + 15 Ma
the Lengshuibeigou deposit K Ar 140 ~ 145 Ma 2003
2005
5
206pp 2MPh - 17.608~17.798 42
17.687 0.111 #*"pPb " Pb  15.440 ~ _
15.705 15.550 0.155 ®Pb **ph
38.334—~39.095 38.735 0.360 1988
1 2004
Doe 1979
4
NNE EwW
M 9.24~9.73 9.45
Doe 1979 @ 9.58

9.58
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<177 ° 245
~ 1,~(137.87%0.39) Ma ("Ar/*Ar),=295.8+0.75
T N e e—— 162 A Ar=7.21%0.05
r=0.99994
123 78
0 10 20 30 40 50 60 70 80 90 100 0 2 4 6 8 10 12 14 16 18 20
VACH i E 4% P Ar/Ar
5 HD3TWI1 OArAr
Fig. 5 “°Ar-¥Ar plateau age and isochron age of quartz HD3TW1
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