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Fig. 1  Geotectonic location of (a) the research area, and (b) its geological sketch map, and geological map of the Wunugetushan
porphyry Cu—Mo deposit ( Modified after Reference [ 13-14,221])
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Fig.2 Field photos and hand specimen photograph of the surrounding rock and ore—forming parent rock
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Fig.3 Zircon CL images and age maps of surrounding rocks and ore—forming parent rocks in the mining area

0.05~0.11, BERH L FERERS, AKX A
s 4 70 Z AR AEP ) WS05 KR 5L EE £ SEu N
0.13~0.38, WS02 #% 5 8Eu i} 0.39~0. 67, A1
SEH ;WS05 FEh S f1 8Ce fHM 1. 57 ~476. 84, WS02
FEAh 8Ce fHH 10. 48~ 1613. 59, Hom [F 4, 5 #iL Al
PR A 22 R RS WA R ES AR 43 il
LECMURHE B0 o P B e, AR
ARFIE(E 4) .
3.3 g% Lu-Hf [R{7 S50

S AL AR R SRR K K A (WS05) (B Ak
T i 4 o W B A 7 (WS02) 5 A7 L/ HE U AE
3 % k0. 001688 ~ 0. 003588, 0. 000831 ~
0.001292, " Lu/""HF LA /IN, 2 BES A4 16 T8 1%
Je ACEAT D5 R R R BE R 2R PR AT A
WIUE T HE TTHE LB AR 2R IE B 9 HE R 2 4
JT T T HE TR LU AT £y, (0) (E AR 3 R — 4

— 782 —

100000
10000 |
1000
Ei 100 | N 2
\ ZS
= m-%~,//%/
2 1 \v/,.
= 'tV
oZ /) /
g 01t :7 ——WS02
0.01 | [ WS05
]
0001 Lo v
LaCePrNd SmEuGdTbDyHoErTmYbLu

Pel 4 b 3R BRORE B A b i AR E 23 2L X bt fb 00
SCHRE38])
Chondrite — normalized REE patterns ( Normalization

values after Reference [ 38])
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Zircon U -Pb and Lu - Hf Isotopic Dating of Magmatic Rocks in the
Wunugetushan Porphyry Copper—Molybdenum Deposit, Inner Mongolia

ZHANG Xuejun', ZHANG Yaoyao'”" , LIU Kai', HE Xiaolong®, WANG Shuxun®, JIA Wuhui',
ZHAO Zenan'
(1. Chinese Academy of Geological Sciences, Beijing 100037, China;
2. School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China;
3. School of Environment and Resources, Xiangtan University, Xiangtan 411105, China;
4. Hebei Regional Geological Survey Institute, Langfang 065000, China)

HIGHLIGHTS

(1) The zircons U-Pb ages from LA—MC-ICP—MS constrain that the emplacement ages of the surrounding rock
and ore—forming parent rock of the Wunugetushan copper—molybdenum deposit are early Jurassic.

(2) The zircons Lu—Hf isotopic results from LA-ICP—MS indicate that the source of ore minerals is mainly mantle
—derived.

(3) The zircons U-Pb ages and Lu—HIf isotopes reflect the evolution of the magma source.
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ABSTRACT

BACKGROUND: The Wunugetushan copper—molybdenum deposit located in the northwest of the Erguna—Hulun
fault is a large porphyry copper—molybdenum deposit. Magmatic rocks are widespread in the mining area.
OBJECTIVES: In order to determine the emplacement age and tectonic setting of ore—hosting surrounding rock
and ore—forming parent rock, and to discuss the petrogenesis and metallogenic dynamics.

METHODS; Zircon U~-Pb isotopes and zircon Lu—Hf isotopes of rocks were studied by laser ablation multi -
collector inductively coupled plasma mass spectrometry (LA-MC—-ICP—-MS) and laser ablation inductively coupled
plasma—mass spectrometry ( LA-ICP-MS).

RESULTS: (1) The zircons in the study area have a high content of REE with strong enrichment of HREE, §Eu
negative anomaly and 8Ce positive anomaly, and the REE distribution curves are left—inclined. (2) The anisomitic
monzogranites are the ore—hosting rocks with a weighted average value of 200. 96+0. 88Ma, indicating that the rock
mass was formed in early Jurassic. Zircon ¢Hf(#) ranges from 0. 1 to 5. 8, single-stage Hf model ages (TDM)
range from 643Ma to 882Ma, and two—stage Hf model ages ( TDMC) range from 874Ma to 1235Ma. (3) The
rhyolite porphyritic lavas are the ore—forming parent rocks with a weighted average value of 179. 58 £0. 91Ma,
indicating that the rocks formed in the Early Jurassic. Zircon ¢Hf(t) ranges from 4. 3 to 6. 6, single—stage Hf
model ages (TDM) range from 570Ma to 663Ma, and two-stage Hf model ages (TDMC) range from 802Ma to
952Ma.

CONCLUSIONS: The zircon Lu—Hf isotopic characteristics of the anisomitic monzogranites indicate that the
magma source is a mixture of mantle and a small amount of ancient crust. The magma source area of the rhyolite
porphyritic lavas is dominated by mantle —derived materials. The transition evolution process from crust source to

mantle source from host rock to metallogenic parent rock is revealed.

KEY WORDS:; Wunugetushan copper—molybdenum deposit; LA-MC-ICP-MS; U-Pb isotope; Lu—HIf isotope;

petrogenesis
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