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Geological characteristics of Mujicun copper (molybdenum) deposit

MA GuoXi, CHEN ZhiKuan, CHEN LiJing, MA XiaoFeng, MA JinHu, TI YunSheng and DOU YuFeng
(Baoding Institute of Geological Engineering and Exploration of Hebei Province, Baoding 071051, Hebei, China)

Abstract

The Mujicun copper (molybdenum) deposit in Laiyuan County of Hebei Province is a proved large-size por-
phyry copper (molybdenum)-skarn iron copper-hydrothermal lead-zinc-silver polymetallic deposit. In combina-
tion with the latest survey results of its metallogenic geological background, the authors studied the genesis and
metallogenic model of this ore deposit. It is shown that the Mujicun copper (molybdenum) deposit is located in
the transitional zone between the Shanxi faulted dome and the Yanshan platform fold belt, within the Wulong-
gou-Shanghuangqi deep fault. The main ore-controlling structure is F,, and the parent rock diorite porphyrite is
closely related to the paleo-volcanic structure. The ore deposit has typical planar alteration zoning and mineraliza-
tion zoning, and is genetically of porphyry-skarn high (medium)-temperature hydrothermal fluid type, charac-
terized by “multi-type integration” and multi-stage mineralization.

Key words: geology, metallogenic geological background, ore deposit characteristics, ore genesis, metallo-

genic model, Mujicun copper (molybdenum) deposit, Laiyuan County
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Fig. 1 Simplified geotectonic map of the Mujicun area after Cheng et al. 1994
1

Early Proterozoic terminal Liiliang Period consolidation 2—Meso-Late Proterozoic terminal Sibao Period and Jinning Period consolidation
3—Late Proterozoic terminal Jinning Period consolidation 4—Caledonian fold belt ~upper part is pericontinental type and lower part is rift valley
or aulacogen type ~ 5—Hercynian fold belt upper part is pericontinental type and lower part is rift valley or aulacogen type =~ 6—Indo-Sinian fold
belt upper part is pericontinental type and lower part is rift valley or aulacogen type = 7—Meso-Cenozoic continental basin 8—Plate junction
9—Crustal assemblage zone 10—Transform = strike-slip fracture zone 1l—Fracture zone 12—Meso-Cenozoic rift valley or aulacogen
13—Boundary of tectonic sub-unit 14—Glaucophane schist 15—Ophiolite mélange 1 ;—Junggar-Hinggan activity belt [l ;—Tianshan-Chifeng

activity belt [l ;—North China block [[l ;|—Kunlun-Qinling activity belt south belt [l ,—Yangtze block
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Fig. 2 Geological sketch map of the Mujicun orefield
alter Ma 1997
1—Quaternary ~ 2—Andesite of Jurassic Tiaojishan Formation
3—Cambrian-Ordovician limestone 4—Dolomite of Wumishan For-
mation of Jixian System 5—Dolomite of Gaoyuzhuang Formation of
Changcheng System  6—Gneiss of Archean Wutai Group
7—Moyite =~ 8—Diorite porphyrite ~ 9—Monzonite porphyry
10—Skarn 11—Inverse normal fault and its serial number
12—Paleo-crater 13—Ore deposit  segment @O—Mujicun Cu
Mo deposit @—Geziling Fe-Cu deposit  @—Xiaoligou Fe-Cu de-
posit  @W—Tieling Fe-Cu deposit @—TFutuyu Fe-Cu deposit
©—Maoeryu Fe-Cu deposit @D—Donggou Fe-Cu deposit
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Fig. 3 Schematic alteration zoning pattern of the Mujicun ore deposit modified after Ma 1997
I—Alteration zone boundary 2—Altered diorite porphyrite 3—Strong silicification zone 4—K-feldspar-gypsum subzone 5—Biotite subzone
6—Quartz sericite zone 7—Propylitization zone 8—Propylitized calcium skarn zone 9—Propylitized magnesium skarn zone 10—Serpentinized
limestone Cambrian  11—Limestone Cambrian  12—Serpentinized dolomite Jixian-Changcheng System  13—Dolomite Jixian-Changcheng
System  14—Chlorite-epidotized andesite 15—Chlorite-epidotized monzonite porphyry 16—Argillized diorite porphyrite 17—Normal reverse

fault  18—Unconformity
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Table 1 “Zoning of alteration and mineralization in the Mujicun orefield
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Fig. 4 Cross section of the Mujicun Cu-Mo deposit
1—Quaternary 2—Cambrian 3—]Jixian System 4—Gaoyuzhuang
Formation of Changcheng System S5—Altered diorite porphyrite
6—Quartz albite porphyry vein 7—Lamprophyre vein 8—Coppr
ore belt 9—Copper-molybdenum ore belt 10—Molybdenum ore
belt 11—Molybdenum-copper ore belt 12—Alteration zone boun-

dary 13—Drill hole location and its serial number
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Fig. 5 Longitudinal section of the Mujicun Cu-Mo deposit
1—Quaternary 2—Cambrian 3—]Jixian System 4—Gaoyuzhuang
Formation of Changcheng System 5—Altered diorite porphyrite
6—Skarn 7—Quartz albite porphyry vein 8—Copper ore belt
9—Copper-molybdenum ore belt 10—Molybdenum ore belt
11—Molybdenum-copper ore belt 12—Alteration zone boundary

13—Drill hole location and its serial number
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Fig. 6 Cross section of the Xiaoligou deposit after Niu et al. 1994
1—Quaternary 2—Andesite andesitic breccia of Jurassic Tiaojishan Formation 3—Cambrian limestone 4—Dolomite of Wumishan Formation of
Jixian System S5—Diorite porphyrite 6—Epidote skarn 7—Tremolite-diopside skarn 8—Tremolite-garnet skarn 9—Chlorite-epidote-diopside
skarn  10—Chlorite-epidotized skarn 11—Magnetite ore body 12—Specularite ore body 13—Copper ore body 14—Fault 15—Fault shatter

zone 16—Drill hole and its serial number 17—Trenches 18—Altered rock boundary
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Cu
1.15% ~ 2.43% TFe 18.89% ~ 170. Ma®
20.47%
3.4 4.2
2
4.2:1
2 400 m 20~100 m
167~
NE SN SE 45~80° 488 C
5.12~10.25 m Pb
1.15% ~2.62% Pb
3.24%
3 km 0.6 300~450 C
km 2.1 km 10 300~403 C
m 7 “ 5 177~386 C
40~170 m 1.25~2.8 m 2.02m Pb 328~386 C
11.09% 6.05% Zn 127~350 C 300 ~400 C 177
12.68% 6.85% ~350 C
2
Table 2 Chemical composition of fluid inclusions from the Xiaoligou ore deposit of Mujicun
w B mg 10g w NaCl, %
T P Na* K* Ca?* Mg?* Cl™ F HCO; H,O CO,
450 6.55 0.019 0.013 0.371 0.0098 0.20  0.065 0 5.0 0 12
332 7.58 0.014 0.007 1.786 0.014 0.15 0.025 7.17 3.5 0.16 72
240 6.75 0.013 0.002 0.664 0.002 0.18 0.02 0 9.0 7
315 7.75 0.012 0 0.003 0.006 0.18  0.025 8.60 5.0 0 64
7.65 0.014 0.008 0.003 0.0045 0.18 0.03 7.17 13.0 0 36

. 1992.
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560.1 w B pg 10g CO, 62.96
H,0 624.36 H, 0.25 N, 0.17 CH, 0.97 CO 5.41
K" Na“
B - B 50%7 C17 HzO C02
4.2.2 340 C
K+
w B pg 10g Na® 45.11 K* 2

427.44 Mg®>" 0.89 F 2.34 Cl° 7.88 SO

3 1996
Table 3 Hydrogen oxygen and carbon isotopic composition of fluid inclusions from the Mujicun ore deposit Zhang et al. 1996

T 3D % 3150 %ho 8Om0 % §BC %

1 340 —133 5.52 -0.72

2 355 -97 8.01 2.20

3 —148.41

4 —122.42

5 -94.1

6 -120.9

7 450 2.03 4.47

8 -2.69

9 403 -2.30 5.07

10 403 -3.22 4.15

11 403 —6.84 0.53

12 403 -7.02 0.35

13 403 -3.73 3.64

14 403 —4.50 2.87

15 385 -1.90 -6.31

16 385 4.14 -0.27

17 -2.37

18 332 —10.81 —4.86

19 332 -11.8 -5.85

20 332 —12.4 —6.45

21 332 -9.2 -3.25

22 332 -9.9 -3.95

23 332 -9.1 -3.15

24 332 —10.8 —4.85

25 332 —11.4 -5.45

26 332 —11.4 -5.45

27 —4.0

28 -3.9

29 -3.4

30 -3.9

31 262 -3.2 -9.52 —2.34

32 262 -3.07 -9.39 -2.90

33 262 —4.32 —10.64 -2.75

34 262 —2.60 -8.92 -2.18

35 262 -3.07 -9.39 —2.94
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Fig. 7 Metallogenic pattern spatial distribution model, of the Mujicun Cu-Mo deposit
I—Alteration zone boundary 2—Altered diorite porphyrite 3—strong silicitication zone |4—Quartz sericitization zone 5—Green disk petrochem-
ical belt 6—Green calcium skarn zone 7—Green magnesium skarn zone 8—Serpentinized limestone 9—Limestone 10—Serpentinized dolo-
stone 11—Dolostone 12—Chlorite-epidotization andesite 13—Chlorite-epidotization mozonite porphyry 14—Normal reverse faults 15—Un-
conformity. (D—Porphyry molybdenum copper diposit @-—Porphyry copper molybdenum diposit @—Porphyry pyrite diposit @—Skarn
Cu-berring magnetite deposit ©—Superimposed hydrothermal skarn mirror iron-chal-copyrite deposit (©—Skarn zinc deposit @D—Hydrothermal

lead-zinc deposit
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