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The discovery of uranium and platinum group minerals in the Wangjiazhuang
copper deposit, Zouping, Shandong Province, and its geological significance
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250013, China)

Abstract: The Wangjiazhuang copper deposit in Zouping is an important porphyry copper and molybdenum de-
posit in Shandong Province. It is located in Mesozoic continental volcanic basin in western Shandong. Recently,
through the detailed observation under microscope, SEM and EPMA analysis, the uranium mineral and platinum
group minerals (PGM) were descovered for the first time in cryptoexplosive breccia type and quartz vein type
ores. They include palladium mineral A(AgPdTe,), kotulskite [Pd(Te, Bi)], merenskyite (PdTe,), and ze-
unerite [ Cu(UO;),(AsO,),°(10~16)H,O]. PGM generally is wrapped in aikinite with complicated composi-
tion and smaller particle size. Zeunerite is accompanied by azurite, covelline and other copper oxides in the oxi-
dation zone. Combined with geochemical data, the authors investigated the ore-forming material sources and
mechanism of migration and concentration of platinum group elements (PGE) and U, and concluded that the
ore-forming materials were derived from the mantle and the formation of this deposit was related to mantle up-

lift, crust thinning and deep fault activity. In addition, the migration of PGE and U might have been associated
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with high salinity hydrothermal solution, and the precipitation conditions should be the gas loss and decomposi-

tion of the complex from severe changes of temperature and pressure caused by cryptoexplosive.

Key words: Zouping in Shandong Province; porphyry copper deposit; platinum group minerals; uranium group

minerals; discovery
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Fig. 1 Geological map of Zouping area (modified after Shandong Institute of Geological Sciences®)
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Table 1 Analytical result of PGE, U and Th, the Wangjiazhuang copper deposit in Zouping
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Fig. 4 Distribution characteristics of palladium minerals of the Wangjiazhuang copper deposit
a— BB AT R A AR 3 A T S AR T SO ) B AR o A T A BB T RO ) s bR e 5 R A R AL TR AR AR A (R
WIE)s oo d BT Y AVEREEAT VIR AN BUPIRAS A, 2H A IRARBE S i d 20 T AT SRR BT, SRR AT A A T AR A AL S B R
B 1R 2L B o B AR 0 S R LB TS UM B s Cop— 3T Alk—SHBREBET; Wie— BRI : Enr—BiHii; Hes—Hi
WA Kes— ML s Mrs— 400" Au—iR4E0"

a—aikinite and wittichenite distributed in chalcopyrites palladium minerals and hessonite distributed in Aikinite; b—electrum contained in wittichen-

ite in rounded shape; ¢, d——palladium mineral A, merenskyite; hessonite intergrowth in irregular form, forming elliptical aggregate d of them dis-

tributed in aikinite, kotulskite distributed at the edge of the aggregate or in the fissure of aikinite or at the edge of hessonite (SEM BSE image);

Ccep—chalcopyrite; Aik—aikinite; Wtc—wittichenite; Enr—enargite; Hes—hessonite; Kts—kotulskite; Mrs—merenskyite; Au—electrum
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Table 2 EPMA analytical result of PGM in the Wangjiazhuang copper deposit in Zouping
o W2-1-547 W2-1-593-4 W2-1-594-1 W2-1-539
e wn/ % 57 wn/ % J5T wn/ % JE T8 wi/ % ST
Au 0.12 0.01 0.03 0.00 0.00 0.00 0.00 0.00
Ag 34.43 1.76 23.47 0.97 25.01 0.98 33.78 1.42
Cu 0.32 0.03 0.47 0.02 0.27 0.01 0.33 0.02
Fe 0.00 0.00 0.04 0.00 0.03 0.00 0.02 0.00
Bi 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pd 18.65 0.97 24.89 1.03 21.20 0.82 19.31 0.81
Pt 0.30 0.01 0.22 0.01 0.15 0.01 0.20 0.01
S 0.06 0.01 0.06 0.00 0.04 0.00 0.05 0.00
As 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Sh 0.26 0.01 0.30 0.01 0.32 0.01 0.31 0.02
Te 46.23 2.00 48.53 2.00 51.32 2.00 47.55 2.00
Se 0.03 0.00 0.00 0.00 0.00 0.00 0.06 0.01
syl 100. 40 4.80 98.02 4.04 98.34 3.83 101.61 4.28
s 5 A 5 A 5 A 5 A
#3 EIRERTT AP PGM AEBERIES SR
Table 3 SEM and EDS analytical result of PGM in the Wangjiazhuang copper deposit in Zouping
W2-1-1 w212 w213
wp/ % JR T wp/ % JRF AL wp/ % JRTFHL
Cu 1.20 0.00 0.97 0.04 1.21 0.07
Fe 0.00 0.00
Bi 40.52 0.54 36.34 0.47 0.00 0.00
Pd 36.99 0.96 37.44 1.00 29.40 1.04
S 1.29 0.15
Te 21.29 0.46 25.25 0.53 67.86 2.00
puyill 100. 00 1.96 100.00 2.04 99.76 3.26
. -
VR LA SRR R

F4 ERERTHAPGMUERITELER
Table 4 Chemical formula calculation results of PGM
in the Wangjiazhuang copper deposit in Zouping
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Fig. 5 SEM-EDS diagram of PGM in the Wangjiazhuang copper deposit
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Table 5 EPMA analytical result of uranium minerals in the Wangjiazhuang copper deposit in Zouping
e W26-552 W26-554 W26-559 W26-602 W26-603
JLH wp/ % J5 5 wp/ % JR T wp/ % JR 5 wp/ % JR T4 wp/ % J5 5
Cu 7.54 1.41 5.57 1.17 5.93 1.24 7.18 1.34 5.20 1.03
Pb 0.16 0.01 0.01 0.00 0.04 0.00 0.08 0.00 0.00 0.00
Fe 2.27 0.48 0.80 0.19 0.18 0.04 0.79 0.17 0.19 0.04
Pd 0.02 0.00 0.04 0.00 0.04 0.00 0.03 0.00 0.02 0.00
18] 45.35 2.20 51.17 2.81 49.18 2.69 44.65 2.16 48.69 2.51
S 0.22 0.08 0.14 0.06 0.15 0.06 0.36 0.13 0.17 0.06
As 13.35 2.13 10.59 1.91 11.41 2.05 14.37 2.29 13.34 2.26
Sh 0.58 0.05 0.28 0.03 0.02 0.00 0.19 0.02 0.16 0.02
Te 0.02 0.03 0.02 0.00 0.03 0.00 0.01 0.00 0.06 0.01
O 22.65 12.00 20.80 12.00 20.78 12.00 22.78 12.00 21.95 12.00
el 92.21 6.36 89.45 6.17 87.81 6.10 90.49 6.11 89.88 5.94
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Fig. 6 Distribution characteristics of uranium minerals of the Wangjiazhuang copper deposit
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Table 6 Chemical formula calculation results of uranium

minerals in the Wangjiazhuang copper deposit in Zouping
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