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Fig.1 Geological sketch map of the Mujicun ore field !

1—Quaternary; 2—Andesite of Jurassic Tiaojishan Formation; 3—Cambrian—Ordovician limestone; 4—Dolomite of Wumishan

Formation of Jixian System; 5—Dolomite of Gaoyuzhuang Formation of Changcheng System; 6—Gneiss of Archean Wutai Group;

7—Moyite; 8—Diorite porphyrite; 9—Skarn; 10—Normal fault; 11—Inverse fault;12—Paleo—crater; 13—Ore deposit (segment): @-

Mujicun copper (molybdenum) deposit; @—Geziling iron—copper deposit; (3)—Xiaoligou iron—copper deposit;

(@)—Tieling iron—copper deposit; &—Futuyu iron—copper deposit; ©—Maoeryu Fe—Cu deposit; D—Donggou iron—copper deposit
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Fig.2 Ore characteristics of Mujicun Cu(Mo)deposit

a—Porphyry copper—molybdenum ore; b—Skarn copper ore
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Table 1 Sampling position of molybdenite from the
Mujicun copper ( molybdenum ) deposit

Ffdh P RRTAC [REPA] R E

Fmj7202-2  ZK7202 L 74227 m FAIHMHAWIEHG0FH WD

Fmj7805-17 7K7805 7L 925.78 m  F:ALE 0 1L A AT

Fmj7807-4  7ZK7807 L 459.64 m i {ba A FEA

Fmj7807-5  ZK7807 7L 89338 m  HEHIN T 41 e

Fmj7807-6  ZK7807 §L.929.82m HEHIW WA FEAT™
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Fig.3 Molybdenite ore with silicification and K—
feldspathization in drill hole ZK7202

Kl 4 zK7805 REALE B 1L H 1158 )
Fig.4 Ore radiographs with silicification and pyritization
in drill hole ZK7805
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PR HAH , K721 58 A A 150 mL Teflon Fe#fhH
FFOT 8 Re

(3) B3 B Re

W55 — IR TR WA T B L ARG T
K MBGE T, ERE PR CARRISERE . A 10
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AR B AL R A T 1Y 0.1% 3% T 3 A9 B
KB IEH /N TF 1%,

A SLH A FE Re Os Fl WOs =5 FHE 70 51 K
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T AR Re \Os & B BYHERTNE , 52
B A3 R e JDC BY Re &84 (16.9540.13) pg/g,
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Table 2 Test results of Re—Os isotopes from standard reference materials in this study
Re/ (pg.g™ ¥10s/ (ng.g™ W E R/ Ma
P R4 FEE/g
e i BE WrefE i BE D5EE i BE
110426-19 IDC 0.09999 16.95 25.13 0.22 141.4 2.0
GBWO04436 IDC 17.39 2546 0.60 139.6 38

F 3 AEMEET HIFHEY Re-0s R REIE
Table 3 Re-Os isotopic data of the molybdenite from the Mujicun copper ( molybdenum ) deposit

Re/ (pggh % Os/ (ng.g™h %Re/ (pgg™ %705/ (ng.g™® FiCAE RS Ma
5 FEdfi/g
WEf AElE WeEd e WEf AeE W AEE e A

Fmj7807-4 0.02060 266.5 2.8 0.0255 0.0810 167.5 1.8 403.8 35 1445 23
Fmj7807-5 0.00555 142.3 12 0.0482 0.2162 89.46 0.77 213.7 22 1432 22
Fmj7807-6 0.00508 225.7 1.7 0.0499 0.2237 141.8 1.0 338.7 3.1 1432 2.0
Fmj7202-2 0.00568 23.65 0.20 0.0472 1.7981 14.86 0.13 3553 0.55 1433 2.8
Fmj7805-17 0.00544 53.52 0.49 0.1032 0.1091 33.64 0.31 81.32 0.78 1449 23

A A I T BT A H BN YR e=1.666x10"a"'(Smoliar et al.,1996)P AN (B IE 2 ¢ K ;I3 B, B 5K b o
S L Re—Os A R L2
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Fig.5 Re—Os isotopic isochron curve (a) and weighted average of Re—Os model age data (b) of
molybdenites from the Mujicun copper (molybdenum) deposit
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Fig. 6 Characteristics of fluid inclusion in the Mujicun copper (molybdenum) deposit

a—V—L+S inclusions in quartz; b—rich gas inclusions in quartz; c—rich gas inclusions in quartz; d—V—L inclusions in quartz; e—=L—CO,

inclusions in quartz; f~V—L inclusions in calcite
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Table 4 Characteristics and parameters of inclusions in the Mujicun copper (molybdenum) deposit

& 4 AEFRET KA RIHERSH

FES S BRI Bl KN pmxgm K% By EIC VK C #hIE wt%
Fmj7202-1 VeES V-L &5 6<10 75 =600
£ V-L+S 7<13 10 233
£ V-L+S 58 15 314
£E V-L 4x8 30 435 -19 21.68
FvE V-L &4 9x11 95 >600
Vep o V-L 5%7 40 456
VEES V-L 556 40 >600 -18.9 21.61
£E V-L &S 2%5 75 431>V -18.6 21.4
VEE V-L 2%6 80 370-V -18.7 21.47
£ V-L 3x5 30 334 4.7 745
£ V-L 3x6 10 249 5.5 8.55
VEES V-L 3x4 30 343 3.6 5.86
£i0E V-L 3x3 20 332 4.4 7.02
£ V-L 7x12 20 244 4.6 7.31
VEES V-L 5 3%5 90 360—V
£ 98 V-L 5%6 10 164 4.6 731
PEp V-L 44 30 322 43 6.88
VEES V-L 5 3x7 70 21-V 45 7.17
Fmj7202-4 VEES L-CO, 68 25 311 BEFE 2.96
108 L-CO, 3x7 30 330 3.15
VEES L-CO, 2%5 30 338 3.89
£ e V-L 2x3 10 172
198 V-L 4x14 10 103
VEES L-CO, 3x7 20 224
VEES L-CO, 5%5 60 250 P 6.02
PeE L-CO, 4%6 60 259 P 5.68
198 L-CO, 5%7 60 278 PE%d 533
PeE L-CO, 310 30 308 #E%Y 6.2
VEES L-CO, 4x7 70 200 HEAL 4.8
198 L-CO, 3x4 70 251 PE%d 5.51
198 V-CO, 546 10 17.4
198 L-CO, 2x11 40 253 JE%d 7.05
VEES V-L @A 2+5 50 238
PEp V-L 3%5 20 279 6.2 9.47
A1 98 V-L 3x3 15 288 -5.6 8.68
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Fig.7 Laser Raman spectra of quartz fluid inclusions from the molybdenites ore of drill hole ZK7202 in

the Mujicun copper ( molybdenum ) deposit
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Fig. 8 Histograms of homogenization temperature(a) and salinity(b) for quartz fluid inclusions

in Mujicun copper (molybdenum) deposit
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Re—-Os dating of molybdenite from the Mujicun Cu (-Mo) deposit in Hebei
Province and characteristics of the ore—forming fluids

CHEN Chao'?, WANG Bao—de', NIU Shu—yin', MA Guo—xi’>, ZHANG Jian—zhen',
SUN Ai—qun', MA Bao—jun', CHEN Zhi—kuan’, ZHANG Fu—xiang', WANG Zi—1i’

(1. College of Resources, Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China; 2.Baoding Institute of Geological Engineering
and Exploration of Hebei Province, Baoding 071051, Hebei, China; 3. North China Bureau for Geological Exploration, Tianjin 300170, China)

Abstract: Located in Mujicun Village of Laiyuan County, Hebei Province, the Mujicun copper ( molybdenum )
deposit has been proved to be a large —size copper (molybdenum) — gold and silver polymetallic deposit in
northern Taihang Mountains, geotectonically lying in the secondary faulted basin in the upper block of the
detachment zone on the western side of Laiyuan dumbbell —shaped complex rock body, along the northern
section of Fuping mantle branch structure. In order to study the metallogenic ages of the Mujicun copper (
molybdenum) deposit, the authors mainly analyzed the Re—Os isotopes of 5 pieces of molybdenite samples from
different drill holes at different depths on the basis of the metallogenic geological background, and obtained three
important metallogenic ages, 1.e., (143.2+2.2) Ma~(144.9+2.3) Ma (model age), (144%£1) Ma (weighted mean
model age) and (143.8£1.2) Ma (isochron age). The dating result suggests that the ore deposit was formed in the
Late Jurassic of Yanshanian period, which is consistent with polymetallic metallogenic event in northern Taihang
Mountains. In addition, according to the characteristics of fluid inclusions and the content of Re in molybdenite,
this paper also indicates that the inclusions are composed of 4 types, i.e., gas—liquid inclusions, rich gas inclusions,
CO,—bearing inclusions and gas—liquid—solid multiphase inclusions, in which H,O is the main composition for
gas—liquid inclusions and rich gas inclusions. The ore—forming process took place under the condition of medium
temperature and middle —low salinity, and the ore—forming materials were mainly derived from the depth of the
earth.

Key words: molybdenite; Re—Os isotopic dating; ore—forming fluid; copper (molybdenum) deposit; Mujicun in

Hebei Province
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