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Fig. 1 Geological sketch map of the Mujiazhuang copper mining area in Zhashui County, Shanxi

Q—Quaternary ; D,¢:'~Dolomitic=sility phyllite and sericite phyllite with dolomitic siltstone ;D,¢5—Silty phyllite with silty—dolomitic rock or marl;

D,¢"—Banded dolomite with dolomitic—silty phyllite; D,g5'—dolomitic siltstone with carbonaceous phyllite or sericite phyllite and marl.

1—Strata;2—Fault and its number;3—Copper orebody zone ;4—Copper mineralization zone
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Fig. 2 No. 39 profile of the Mujiazhuang copper deposit
1—=Sericite phyllite;2— Dolomite—silty phyllite;3— Banded (silty) dolomite;
4— Silty phyllite;5— Banded siliceous dolomite ; 6—Copper orebody;

7— Fault and its number;8—Hole and its number;9—Pit and its number
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Fig. 3 REE distribution patterns for ores and rocks of the
Mujiazhuang Copper Deposit Area
A—Distal host rocks ; B—Proximal host rocks; C—Proximal altered

host rocks ;D—Massive ore shoot; E—Disseminated lean ores
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Table 1 REE analysis of ores and rocks of the Mujiazhuang copper deposit

FERE IR R IR IR AR A 3 s
Bor WY | Bz Bz Wi B IR R SiBsa Bab BRE R ok B B

e |OREE KHZE KB Bl iR BRI BT Ax el BB kR aB| meT Se | RS CIRER
pE THGE A | A e BE B4 HdE| A THCA Hzs  BibE | A A | 54 4
2 Mb-7  Mx20 Mx21 | Mx-1 Mx-2 Mx-10 Mx-8 Mb-6 | Mx24 Mx23 Mx-9 Mx-4 Mx-5 Mx-6| Mx-7 Mx-3
La 40.917 27.365 68.4 37.1 404 35.1 37.8 35.56 | 18.65 25.96 61.1 39.4 9.84 6.83 | 457 55.8
Ce 83.013 51.81 15474 | 62.1 665 583 619 723 | 29.29 50 94.4 62.1 153 10.7 | 659 71.3

Pr 9986 6.529 18371 | 7.13 8.1 5.80 744 8.795 | 3.232 6.17 11.3 6.82 1.76 133 | 645 6.3

Nd 39.68 25.562 70.284 | 31.7 349 30 34.7 34.22 13 24.76 49.9 30.9 6.95 486 | 295 29.1
Sm 7549 4982 10289 | 588 645 522 654 6.075 | 2.39 4.39 9.03 5.76 1.84 1.08 | 4.16 491
Eu 1.348  1.292 0.933 1.1 1.18 097 123 1.163 | 4.27 0.954 2.29 1.42 093 037 1.37 1.85
Gd 7.814 4.42 7.082 | 545 5.8 5.39 628 5.162 | 2.599 4.207 7.78 6.02 6.01 152 | 446 5.68
Th 1.338  0.694 0.814 | 0.85 097 0.77 0.86 0.753 | 0.43 0.646 1.16 0.86 0.97 026 0.75 0.73
Dy 7.582 3.573 2.649 | 459 511 474 547 3.565 | 2.705 3.403 6.52 4.99 6.41 1.69 43 3.99
Ho 1.653  0.724 0.509 | 0.84 0.88 0.87 1 0.616 | 0.584 0.66 1.01 0.84 1.16 0.36 0.8 0.68
Er 4.861 2.043 1.764 | 238 269 262 283 1833 | 1.744 2.005 2.79 2.32 324 089 | 2.39 1.97
Tm 0.679  0.299 0.253 | 0.36 039 038 0.38 0.286 | 0.293 0.291 0.36 0.32 034 0.14| 0.35 0.31
Yb 4132 1.945 1.718 | 2.13 227 2.3 236 1.944 | 1.874 1.902 2.2 1.89 195 069 | 1.74 1.99
Lu 0.617  0.285 0.287 | 0.33 034 035 034 0.345 | 0.293 0.293 0.33 0.28 0.26 0.09 | 0.26 0.29
SREE [211.17 131.52 338.09 | 161.9 176 1529 169.1 172.6 | 81.35 125.6 250.2 163.9 56.96 30.8 168 184.9
S HREE | 20.86 9.56 7.99 | 1148 127 12.03 13.24 9.34 7.92 9.2 14.37 11.5 1433 412 | 10.6 9.96
SLREE |190.31 121.96 330.1 | 150.5 163 1409 1559 163.3 | 73.43 116.4 235.8 152.4 42.63 26.7 158 174.9
SI/JYH | 9.12 12.75 4129 | 13.11 129 11.71 11.77 1748 | 9.27 12.66 16.41 13.25 297 648 | 149 17.56
La/Yh 9.9 14.07 39.81 | 1742 17.8 1526 16.02 18.29 | 9.95 13.65 27.77 20.85 505 99 263  28.04
Sm/Nd 0.19 0.19 0.15 0.19 0.18 0.17 0.19 0.18 0.18 0.18 0.18 0.19 0.26 022 0.14 0.17
S Eu 0.36 0.52 0.15 0.37 036 035 037 036 3.48 0.41 0.49 0.48 123 075 | 0.54 0.69
5Ce 0.84 0.79 0.9 0.75 073 078 0.73 0.83 0.73 0.8 0.7 0.73 0.72 0.7 0.71 0.67
(GA/Yb)N | 1.16 1.39 2.53 1.57 157 144 1.63 1.63 0.85 1.36 2.17 1.95 1.89 135 | 1.57 1.75
(La/Yb)N | 5.88 8.35 23.64 | 1034 10.57 9.06 9.51 10.86 | 5.91 8.1 16.49 12.38 3 5.88 | 15.59 16.66
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Rare element geochemistry of the Mujiazhuang copper deposit
in the Zhashan area, Shaanxi

ZHU Hua-ping'?, Zhang De—quan', Liu Ping’, Chen Lian—hong’
(1.Institute of Mineral Resources, Chinese Academy of Geological Sciences, Betjing 100037, China;
2.Northwest Geological Institute of Nonferrous Metals, Xi” an 710054, Shaanxi, China;
3..Northwest Geological Exploration Bureau of Nonferrous Metals, Xi” an 710054, Shaanxi, China)

Abstract: Although mineralization in the Devonian lead —zinc —gold polymetallic metallogenic belt in Qinling is related to
hydrothermal exhalation —sedimentation. The Zhashan area is distinguished from the Fengtai area in its having a distinctive copper
metallogenic setting. REE geochemical studies of rocks and ores in the Mujiazhuang copper deposit show that the REE compositions
and distribution patterns of disseminated lean copper ores and near—ore country rocks are essentially consistent, suggesting that the
disseminated lean copper ores represent the product of primary concentration of hydrothermal sedimentary rocks with small amount of
sulfide formed by the hydrothermal sedimentary event during the Devonian. During this period the primary source bed of the
Mujiazhuang copper deposit formed. Laminated siliceous rocks in country rocks might represent the nature of the Devonian
hydrothermal sedimentary rocks. The REE composition of massive rich ores represents the result of fluid hydrothermal activity
resulting from extensive continent—continent collisional orogeny. The hydrothermal activity not only modified the primary source bed
in situ but also may have brought part of ore substances from other places and deposited them; the deposit was then subjected to
modification and concentration at the appropriate structural site. Mujiazhuang copper deposit should be of modified origin.

Key words: REE geochemistry ;modified copper deposit; Mujiazhuang copper deposit; Qinling



