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Objective

The Late Cretaceous Xiuwacu ore-bearing porphyry is
located in the Geza area of southern Yidun arc, SW China.
In this area, the rock mass is mainly composed of three
lithofacies: biotite granite porphyry, monzonitic granite
and light alkali feldspar granite. As a part of the Yidun
arc, the Geza arc has common structure and temporal-
spatial which has
experienced three stages of oceanic crust subduction,
collision orogeny and intracontinent convergence stages.
The molybdenite ores in the area are mainly hosted in

evolution with the Yidun arc,

monzonitic granite-porphyry and structural fracture zone,
and the ore bodies are strictly controlled by faults. In
recent years, great geological prospecting results have
been achieved in Xiuwacu, and the deposit has reached a
medium scale. However, there are few researches on the
metallogenic porphyry. Based on the previous research,
we determined the rock-forming and ore-forming age of
the porphyry, and found that there were two stages of
magmatism Indosinian and

intrusion in Xiuwacu:

Yanshanian. We also discussed the geochemical

characteristics and source area of the rocks in the area.
Methods

U-Pb dating of single grain zircons was performed
using the LA-ICP-MS dating technique. In situ analysis of
zircon Lu-Hf isotopes was performed using laser ablation
system. We obtained the composition of Hf isotope and
discussed the source area of magma.

Results

* Corresponding author. E-mail: xuelongliu@Foxmail.com

The zircon LA-ICP-MS dating shows that the zircon
grains have good euhedral degree and regular rhythm,
indicative of a typical magmatic origin. The formation age
of the granodiorite porphyry was 20243.5 Ma
(MSWD=1.19), and the zircon ey(¢) values range from
—2.87% to 4.12%0 (0.09%0 on
corresponding two-stage model ages ranging from 541 to
828 Ma and 719 to 1109 Ma. The '"*Yb/!""Hf values range
from 0.021 to 0.081 (0.047 on average), and the
L u/'""Hf values range from 0.0009 to 0.0028 (0.0017 on
average). The granodiorite porphyry eyf?) values range
from positive to negative, with a wide range, and the ratio
of '7Yb/"""Hf is low (<1.2). It indicates that in addition to
crustal material, there is also mixed mantle material. This

average), with

provides evidence for the interaction of crust and mantle
components. The formation age of the monzonitic granite-
porphyry was 83.3 = 1.7 Ma (MSWD=2.6), and the zircon
eni(?) values range from —7.96%o to —2.75%0 (—5.54%0 on
average), with corresponding two-stage model ages
ranging from 820 to 1019 Ma and 1102 to 1391 Ma. The
"7y b/'"Hf values range from 0.022 to 0.087 (averaging
0.05), and the "°Lu/'""Hf values range from 0.0008 to
0.0031 (averaging 0.0018). The monzonitic granite-
porphyry eyg(f) is less than zero, indicating that the rock
was formed by partial melting of the crust. The ratio of
"*Lw/'""Hf basically represents the initial Hf isotopic
composition, and the ratio of "°Lu/'""Hf is low (<0.002),
suggesting that the zircons have low radiogenic Hf
accumulation (Fig. 1). The rock has experienced two
stages, and the age of the two stage Hf model, which is
calculated by the standard of the earth's crust, has a large
gap with the age of the rock mass. It is shown that oceanic
crust subduction to the west occurred in the late
Indosinian. First, the partial melting of the ancient crust
mixed with the mantle source material to form the original

© 2016 Geological Society of China



758 Vol. 90 No. 2

ACTA GEOLOGICA SINICA (English Edition)

http://www.geojournals.cn/dzxben/ch/index.aspx

Apr. 2016

http://mc.manuscriptcentral.com/ags

20.00

5m(t) (%")

-12.00

x XWC-05
. + XWC-11
ancient crust
—-20.00 £ . . . \
0 500 1000 1500 2000 2500

Age (Ma)

Fig. 1. eydf)-t diagram of the Xiuwacu ore-bearing
porphyry in the Geza arc.

magma in the source area. Then, the mixed magma of the
crust and mantle has experienced multiple stages of
differentiation and evolution, and the rock bonded and
formed the Xiuwacu granite porphyry in the late
Indosinian. Later the Indosinian subduction gradually
reduced and it got into the stage of collision orogeny in
Yanshanian. Thickening of the crust and the upwelling of
the asthenosphere resulted in the partial melting of the
thickened continental crust, and the rock bonded and
formed the monzonitic granite-porphyry of Xiuwacu in the
late Yanshanian, and formed W-Mo mineralization.

Conclusion

The formation age of the Xiuwacu granodiorite
porphyry was 202 + 3.5 Ma (MSWD=1.19), which was
formed in the late Indosinian oceanic crust subduction
orogenic environment. The ore-forming materials are
mainly derived from a mixing source of the crust and
mantle. The formation age of the Xiuwacu monzonitic
granite-porphyry was 83.3 + 1.7 Ma (MSWD=2.6), which
was formed in the late Yanshanian collisional orogenic
environment. The ore-forming materials mainly come
from the crustal source magma. In the area, from
subduction of oceanic crust in Indosinian to continent
collision orogenic process in Yanshanian, tectonic-
magmatic mineralization occurred, which indicates that
there is continuity and inheritance of the magmatic
tectonic activity.
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