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GENESIS AND PROSPECTING INDICATORS OF THE ZHENGCHA LEAD-ZINC
DEPOSIT IN LAOLING AREA, JILIN PROVINCE
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Abstract The Laoling area is an important lead-zinc-copper-gold metallogenic belt in Jilin Province. The Zhengcha lead-
zinc deposit is a typical skarn deposit in the belt, with metallogenic features of multi-stage and dual sources. Study on
geology, geochemistry and geophysics shows that the ore materials are derived from the Mesozoic magma and the
Paleoproterozoic marine volcanic-sedimentary source. Furthermore, the different mixing proportions between atmospheric
water and magmatic water indicate that the “embryonic” of the deposit may have formed by Proterozoic era, during the
volcanic eruption interval or the transition from volcanic eruption to marine sedimentation. The thermal effect of Mesozoic
magmatic emplacement activated the original “embryonic”, with further enrichment and mineralization. Based on the
integrated analysis of regional metallogenic background and ore-controlling geological factors, a geological-geochemical-
geophysical criterion for ore prospecting is established.
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Fig. 2 Geologic map of the Zhengcha lead-zinc orefield
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Fig. 1 Simplified geologic map of the Laoling area
1— Archean block 2— leptynite  3— schist  4—
carbonaceous leptynite  5— amphibolite  6— boron-bearing amphibolite 7—
marble 8— two-mica schist 9— - Neoproterozoic- Early Paleozoic strata 10—
Mesozoic granite 11— Mesozoic diorite 12— granite porphyry 13— Mesozoic volcanic rocks 14—
volcanic apparatus 15— fault 16— dike 17— deposit/ore spot
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Fig. 3 Geologic section map of the Zhengcha lead—zinc deposit
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1
Table1 Electron microprobe analysis for the ore minerals from Zhengcha lead-zinc deposit
As Bi Pb Au Ag Fe Cu Zn Co Ni Te S
1 7-12-3 86.87 0.01 0.09 0.03 0.06 0.03 0.03 0.01 12.47 99.6
2 7-9-17 85.95 0 0.26 0.04 0.13 0.10 13.12 99.6
3 7-9-17 0.21 86.71 0.02 0.62 0.33 0.05 0.05 0 0.06 12.97 101.04
4 7-1-4 0.09 0.09 0.09 0.01 0.04 2993 34.79 0.02 0.07 0.08 34.15  99.36
5 7-12-3 0.02 0.07 0 0.04 0.02 29.76  34.49 0.03 0.01 0 34.48 98.92
6 7-9-17 0.04 0.02 0.03 0.01 30.81 3544 0 0 0 33.41 99.72
7 7-9-17 0 0.02 0.06 30.82  35.95 0.05 0.03 0.01 33.32  100.26
8 0.03 0.43 0.04 0.06 12.2 0.03 54.08 0.02 0.03 32.58 99.5
9 0.07 0.01 11.97 0.05 54.02 0.03 33.26  99.41
10 0.09 0.06 0.02 0.04 10.46 0.04 55.21 0.07 0.04 32.87 98.9
11 0.09 0.02 0.06 0.03 0.06 10.2 0.07 56.38 0.06 31.63 98.6
12 0.08 0.03 0.32 0.03 0.01 8.99 57.44 0.03 0.07 32.31 9931
%
2 _
Pb 85.95% ~86.87% S Table 2 Sulfur isotope results of the Zhengcha lead-zinc deposit
12.47% ~13.12% Ag 0.1% ~0.62% \Au 0~ 8"Scinf%o  *Scn %o
0.02% Au/Ag=0~0.11. booobd 134
2 5.1~6.7 5.9
275~400°C
5 5.3~6.2 5.7
/n 5402% ~5744% S 2 4.7~4.8 4.75
31.63%~33.32% 0.01%~0.09% 6 3.3~43 3.55
260~340°C
Au/Ag=0.74. As.Bi.Co.Ni . Mn 3 6378 74
Cu 34.49% ~35.95% S
33.32%~34.48% Au  0~04% Ag 0~0.6% Au/Ag 322 -
0~0.67%. - 3 4h
32 613CPDB 05%0"’53%0 \61805MOW 12%0~98%0
32.1 5I3CPDB 0.5%0""1 .9%0\61805“10“/
5 3.3%0~13.4%0 1.2%60~3.4%o
6345 8I3CPDB —1 9%0 ~ _3.1%0 \618051“()\)‘ ] .1%0~7.7%0
> 3 8°C 8"%0
’ Table 3 The 6"C and 6”0 results of the Zhengcha
53 S
lead-zinc deposit
S
3, 613CI’I)B BISOS\IU\A
8"S Mo Mho 1T §%0genl%o
.S 7-14-4 53 9.4 290 4.8
7-1-4 0.5 34 345 -0.2
. 549 Z-1-11 19 12 310 -3.6
7-1-2 -3.1 1.1 330 -3.2
7-6-1 -2.7 7.7 295 2.5
&S 7-12-1 -1.9 6.3 290 -29

4a .
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Fig. 4 The isotopic features of the Zhengcha lead-zinc deposit
a— Sisotope b— - C-Oisotope ¢— - H-O isotope  d— Pb isotope
4 NN
Co, Co, Table4 Hydrogen, oxygen and carbon isotopes of the
s Zhengcha lead-zinc deposit
CO, .
323 - 0 sD TG - .
_ 4 6"0y SDno  8°Cy,
550 6 ) sD Z-1-11 1.2 310 -3.6 -87
no  1.6%0~2.0%0.6D,, —90%c~ 719 . 330 0
-91%o z-1-4 34 345 -0.5
6180]_[’0 -3.6%0 ~ _0'9%0\8DH20 Z-12-1 6.3 290 -0.9 -105
Z-6-1 39 -124 370 2.0 -90
—87%0 ~ —105%o¢
510 10.79% 7 8% Z-9-2 -09 -129 500 1.6 -91
-10. ~ +7.
HO v o Z-1-4 56 360 0.6 -103 -116
oDy,  —120%0 ~ —103%0 7-9-8 59 350 0.6 Z110 -17.0
6 18 7-12-1 6.1 280 7.8
. 0"0y,,-6Dy,,
Z-14-4 2.0 185 -10.7 -120 4.1
4c
3 2 4 8 . 103,
3.536%~4.17% >1% 2 1971 Ma
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Table 5 Lead isotope of the Zhengcha lead-zinc deposit

AZ

PP, MPLAYPL  MPhA%PL [ Th  ThU
Z-1-4 1801 1551  37.87 863 3440 3.98
z-1-9 1799 1558  37.81 876 34.92 3.98
Z-1-5 1827 1566  38.63  8.88 37.44 4.21
Z-6 1837 1573 3852 900 37.08 4.12
Z-1-10-1 1786 1533  37.59 8317 3243 3.89
Z-5 1839 1568  38.38  8.908 3592 4.03
Z-6 1832 1563 3824 887 3528 3.97
z-7-2 1832 1566  38.27 8878 3568 4.02
Z-8-1 1830 1562 3825  8.806 3534 4.01
7-9-10 1830 1563 3833 882 3575 4.05
Z-9-15 1846 1581  38.69  9.14 38.03 4.16
z-9-16 17.79 1527  37.14 821 3047 371
z-11-2 1788 1532 3729 829 31.04 3.74
z-12 1797 1554 3784 867 3478 4.01
3)D-13 18203 15599  38.097 877 3507 3.9
4

+1000 ~ -1000 nT.
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