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Abstract

The Bobai-Cenxi fault belt in Guangxi is located in the southern section of the Qinzhou Bay-Hangzhou Bay
(Qin-Hang) metallogenic belt. It is not only a long-term active boundary fault zone but also a W-Mo-Sn-Pb-Zn-
Sh-Au-Ag polymetallic metallogenic belt with frequent magmatic activities. Choosing the Youmapo skarn type
tungsten molybdenum deposit in Bobai County of Guangxi along the Qin-Hang metallogenic belt as the research
object, the authors conducted zircon LA-ICP-MS U-Pb dating of these granitoids on the basis of the detailed di-
vision of magmatite lithology. The results show that the zircon U-Pb age of the dark gray granite porphyry,
gray biotite granodiorite and grayish muscovite granite are (479.7+3.9) Ma, (109.7+1.1) Ma, and (103.3
+1.2) Ma, respectively. The molybdenite Re-Os dating was also carried out for metallogenic epoch, and the
result is (97.4+1.9) Ma. These high precision dating data suggest that the Youmapo stock is a multiple stock,
which consists of granite porphyry of early Ordovician (Caledonian) as well as biotite granodiorite and muscovite
granite of early Cretaceous. Biotite granodiorite makes up the bulk of Youmapo stock. The W-Mo deposit was
formed in the late Early Cretaceous (i.e., late Yanshanian), and closely related to/biotite granodiorite and mus-
covite granite. These high precision dating data also show that Bobai-Cenxi fault zone is a long-term active fault
which was already active in Caledonian and accompanied by the emplacement of magmatic rocks. This fault reac-
tived in the late Yanshanian, which led to magmatic activities and W-Mo-Sn-Pb-Zn-Sb-Au-Ag mineralization.
Overall, the Bobai-Cenxi metallogenic belt belongs to large-scale mineralization during 100 ~80 Ma in South
China. The mineralization background was related to the crustal extension of South China in Cretaceous and the
second time rift-depression of the Qinzhou Bay-Hangzhou Bay metallogenic belt.

Key words: geochemistry, LA-ICP-MS zircon U-Pb age, molybdenite Re-Os age, Youmapo W-Mo de-
posit, Bobai-Cenxi fault zone in Guangxi, Qinzhou Bay-Hangzhou Bay metallogenic belt
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Fig. 1

Geological map of Bobai-Cenxi fault (modified after Liang et al.» 2005; Luo,» 1990; Yang et al.» 1997)

1—Palaeogene terrestrial deposit; 2—Cretaceous clastic rocks; 3—Upper Triassic—]Jurassic sandstone, mudstone; 4—Upper Permian-Middle

Triassic conglomerate, sandstone and mudstone; 5—Upper Permian carbonate; 6—Granite; 7—Large fracture and its serial number:

(D—Bobai-Cenci fault; @—Lingshan-Tengxian fault; —Henxian fault; 8 —Common fault; 9—Ductile shear zone
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Fig. 2 Regional geological map of the Youmapo
W-Mo deposit(modified after Chen et al., 2013)
1—Cretaceous-Palacogene conglomerate; 2—Devonian clastic  sedi-
mentary rocks and schist; 3—Silurian schist and skarn; 4—Ordovi-
cian phyllite; 5—Cambrian schist and gneiss; 6—Proterozoic
migmatite; 7— Yanshanian granite; 8—Caledonian granite;

9—Faults; 10—W-Mo deposit
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Fig. 3 Geological map of the Youmapo W-Mo deposit

1—Quaternary; 2—Devonian quartz schist and marble; 3—Silurian sericite quartz schist; 4— Yanshanian granite; 5—Granite porphyry;

6—Skarn; 7—W-Mo ore vein; 8—Exploration line and its numbers; 9—Drill hole and its numbers
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Fig. 4 Geological section along No. 18 line in the Youmapo
W-Mo deposit
1—Quaternary; 2—Lower Formation of Middle Deronian metamor-
phic silt mudstone and slate; 3—Silurian schist Lower Formation of
Middle Deronian marble; skarn and shale; 4—Upper Formation of
Lower Deronian sericite quartz schist and quartz schist; 5—Middle
Formation of Lower Deronian sericite quartz schist; 6—Granite porp-
hyry;s 7—Muscovite granite; 8—Biotite granodiorite; 9—W-Mo
orebody; 10—Drill hole
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Fig. 5 Photos of magmatic rock and photomicrographs for the granites from the Youmapo W-Mo deposit

a. Granite porphyry (drill hole ZK1804, 50~95 m)

b. Microphotographs of granite porphyry (crossed nicols): c. Late biotite filling fractures

of anorthose; d. Tremolite-quartz vein in granite porphyry; e. Biotite granodiorite (drill hole ZK1803, 733 m); f. Micrographs of biotite
granodiorite (crossed nicols): g. Muscovite granite (drill hole ZK1804, 557 m): h. Micrographs of muscovite granite (crossed nicols)s i. Skarn

containing molybdenite
Mo—Molybdenite; Pl—Plagioclase; Ms—Muscovite; Bt—Biotite; Qtz—Quartz
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Fig. 6 CL images of representative zircons from the Youmapo ore district
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0.50 2004
Ta 16 40~250 pm 2~4
200pp 28y 479.7+3.9 Ma w U 2437~2454 X 10°° w Th
MSWD=0.64 95% 447~464 10 ° Th U 0.18~0.19
YM-30 0.19 7b 18
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Fig. 7 LA-ICP-MS U-Pb dating concordia diagram of zircons in magmatic rock from the Youmapo W-Mo deposit
a. Granite porphyry in Youmapo intrusion YM-6  b. Biotite granodiorite in Youmapo intrusion YM-30  ¢. Muscovite granite

in Youmapo intrusion YM-14
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2 Re-Os
Table 2 Re-Os dating data of molybdenite from the Youmapo W-Mo deposit
wRe pgg w Os ngg w ®Re pgg w ¥0s ng g Ma
m g
YM-1 0.00507 47.29 0.35 0.4316 0.2612 29.72 0.22 47.90 0.40 96.67 1.33
YM2  0.01038  66.48 0.53 0.5751  0.0579  41.79 0.33 68.46 0.54 98.26 1.36
Ma MSWD=1.4 95% 1.3 km?
YM-14
30~150 pm 2
~4 2011
w U 1262 ~ 1269 < 107° w Th 482 ~
489 x10°° Th U 0.38~0.39 0.38 97.4+£1.9 Ma
7c 8 Re Os Suzuki
206pp H8Y 103.3+ 1.2 Ma etal. 2000 Re-Os
MSWD=0.51 95% 500°C Suzuki et al. 1996
3 w U w Th Th U Stein et al.
2001 Re-Os
Mao et al. 2008
4.2 Re-Os 2009 Re-Os
2 Re-Os Stein et
22 w Re 47.29 pg g 66.48 al. 2001 <2 mm
peg g w Os 0.4316 ng g 0.5751'ng g Selby
w ®0s 47.90 ng g 68.46 ng g Re-Os et al. 2004 2007
96.67£1.33 Ma 98.26£1.36 Re-Os 97.4+1.9 Ma
Ma ISOPLOT 2
97.4+1.9
Ma MSWD=0.70 1985
2010 2014 2013 2014
5
2
5.1
LA-ICP-MS U-Pb Re-Os
479.7£3.9 Ma
109.7 £ 1.1 Ma
103.3£1.2 Ma U-Pb —
2008 2010a 2010b < 100
km? - <1.5

Ma U-Pb
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