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LA-ICP-MS zircon U-Pb dating of intrusive rocks and its metallogenic significance
in Sibozi-Liubozi molybdenum-copper deposit of Qinglong County, Hebei Province
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Abstract

Located in eastern Yanliao metallogenic belt, the Siboozi-Liubozi molybdenum-copper deposit in Qinglong
County is a newly-discovered medium-sized molybdenum-copper deposit. Mineralization mainly appears in meta-
somatic and filling forms along bedded planes and fractures, and occurs as veins in quartz sandstone, feldspar-
quartz sandstone, and dolomite intercalations in Dahongyu Formation and dolomite in Gaoyuzhuang Formation.
Geological features indicate that molybdenite is closely related to silicification. Zircon LA-ICP-MS U-Pb dating

of six intrusive rocks of the ore deposit was studied in this paper, and the result suggests that there exsited four
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stages of magmatic intrusion in the ore deposit: the first stage is the late Triassic(211~206 Ma), in which fine-
grained porphyraceous monzogranite formed in Liuzhuping and Xigou of Sanbozi; the second stage is the earliest
Jurassic(196~190 Ma), in which granite-porphyry formed in Laoshangjia and Wubozi; the third stage is the
late early Jurassic(177 Ma), in which fine-grained porphyraceous monzogranite was produced in Dazigou; the
fourth stage is the early late Jurassic(160 Ma), in which coarse-medium-grained monzogranite came into being
in Qibozi. Re-Os weighted mean age of molybdenite from the ore eposit is (194 + 1) Ma, which is in accord
with the age of the granite-porphyry (196 ~190 Ma), suggesting that the metallogenic epoch is early Jurassic
and that Mo-Cu metallogenesis is probably related to late granite-porphyry magmatic-hydrothermal activity.

Key words: geochemistry, zircon LA-ICP-MS U-Pb dating, intrusive rocks, molybdenum-copper deposit,
Sibozi-Liubozi, Qinglong County
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Fig. 1 Schematic geological map of the Yanliao molybdenum metallogenic belt on the northern margin of North China plate
modified after Huang et al. 1996
Major deposits 1—Gangtun 2—Lanjiagou 3—Xintaimen 4—Songbei S5—Yangjiazhangzi 6—Laohugou 7—Xiaojiayingzi 8—Xiaosigou
9—Moguyu 10—Shouwangfen 11—Sadaigoumen 12—Dacaoping 13—Shihuyu 14—Dongsancha 15—Dazhuangke 16—]iajiaying
17—Yehu 18—Dawan 19—Houyu
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Fig. 2 Regional geological map of Sibozi-Liubozi Mo-Cu deposit
modified after No. 5 Geological Party of Hebei Bureau of Geology 2008

ravel 2—Jurassic volcanic rocks 3—Cambrian sedimentary rocks 4—Proterozoic sedimentary rocks S5—Archaean

ic rocks 6—Granite 7—Porphyritic granite 8—Quartz porphyry 9—Syenite porphyry 10—Diorite 11—Fault 12—Fig. 3
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Fig. 3 Geological map of the Sibozi-Liubozi Mo-Cu deposit
modified after No. 5 Geological Party of Hebei Bureau of Geology 2008
1—Quaternary proluvium 2—Marblized dolomite argillaceous dolomite with chert and dolomite of 3" Member of Gaoyuzhuang Formation
Changcheng System 3—Mn-bearing sandstone and siltstone of 2™ Member of Gaoyuzhuang Formation Changcheng System  4—Dolomite with
nodular chert zebra dolomite and dolomicrite of 1** Member of Gaoyuzhuang Formation Changcheng System 5—TFine sandstone and siltstone of
2" Member of Dahongyu Formation Changcheng System 6—Quartz sandstone of 1% Member of Dahongyu Formation Changcheng System
7—Amphibole-plagioclase-gneisses of Qianxi Group 8—Granite-porphyry 9—Monzogranite 10—Mineralization area 11—Fault and its number
12—Sampling location
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Fig. 4 Mineralization characteristics in the Sibozi-Liubozi molybdenum-copper deposit

A. Pyrite and galena association in quartz: B. Molybdenite closely related to silicification: C. Filmy molybdenite in fracture:

D. Molybdenite in vein
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Fig. 5 Characteristics of intrusive rocks in the Sibozi-Liubozi molybdenum-copper deposit

A. Liupingzhu fine-grained porphyraceous monzogranite; B. Sanbozi Xigou fine-grained porphyraceous monzogranite; C. Wubozi granite

-porphyrys D. Qibozi coarse-medium-grained monzogranite; E. Dazigou fine-grained porphyraceous monzogranite; F. Laoshangjia

granite-porphyry
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Fig. 6 CL images of representative zircons from intrusive rocks of the Sibozi-Liubozi molybdenum-copper deposit
a. Liuzhuping intrusive rock b. Sanbozi Xigou intrusive rock c. Wubozi intrusive rock d. Qibozi intrusive rock e. Dazigou intrusive

rock f. Laoshangjia intrusive rock
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Fig. 7 LA-ICP-MS zircon U-Pb age concordia diagrams of representative samples of intrusive rocks from Liuzhuping A
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