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Features, genesis and geological significance of zircons from the granite
porphyry in the Dalingshang tungsten deposit, Jiangxi Province

PENG Hua-ming"?, XIA Fie’, YAN Zhao-bin?, DU Hou-fa?> and YUAN Qi?
(1. China University of Geosciences, Beijing 100083, China; 2. East China Institute of Technology, Nanchang 330013, China)

Abstract: The features of zircons are obviously controlled by their formation environment and can be used to ver-
ify their origin and the evolution process of the host rock magma. The authors studied the trace elements and
genesis of the zircons from the granite porphyry in the Dalingshang tungsten deposit of Jiangxi Province and in-
vestigated the magma evolution process by means of cathodoluminescence and LA-ICPMS. The Dalingshang
tungsten deposit is an important deposit inthe Dahutang ore concentration area. It is a superlarge W-Cu-Mo
polymetallic deposit found in 2010. The mineralization of the Dalingshang tungsten ore deposit was closely relat-
ed to the granite porphyry, but the zircons in the granite porphyry have not been studied in detail yet. Yansha-
nian magmatic zircons, inherited magmatic zircons and captured zircons were found in the granite porphyry in
the Dalingshang tungsten deposit. The Yanshanian magmatic zircons seem to be the typical hydrothermal zircons
with the features of non-cathodoluminescence, low Th/U ratios (<0.1), relative enrichment of LREE and
weak positive anomaly of Ce. Nevertheless, they also display the characteristics of both hydrothermal zircons

and magmatic zircons, with some samples falling in the hydrothermal zircon area whereas others in the magmatic
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zircon area in the diagrams of (Sm/La)y — La, 8Ce —(Sm/La)y, and 8Ce — 6Eu and(Sm/La)y —(Lu/Gd)y.
Yanshanian magmatic zircons should be a part of magmatic zircons, as shown by the fact that their average zir-
con Ti thermometer geological temperature is 872 C and their host rocks are relatively fresh hypabyssal intrusive
rock. It is thought that the zircons in pegmatite have features of hydrothermal zircons but no features of mag-
matic zircons. Compared with the features of zircons in pegmatite, the Yanshanian magmatic zircons should be
considered to have been formed before the pegmatite stage. According to all features mentioned above, the au-
thors have arrived at the conclusion that the Yanshanian magmatic zircons in the study area should be classified
as the magmatic zircons formed in the magma with rich hydrothermal fluids before the pegmatite stage. The
magma rich in hydrothermal {luids could contain a lot of metals that formed the metal deposit late, and hence re-
searchers should pay more attention to the magma so as to find more information about the ore deposit. The cap-
tured zircons show uneven lighting gray and white CL images with some non-cathodoluminescence edges in the
cracks of the zircons. The captured zircon has high Th/U ratios ( >0.4), relatively low LREE/HREE and
positive anomaly of Ce. In the diagrams of (Sm/La)y — La, 8Ce —(Sm/La)y, and 8Ce — 6Eu and (Sm/La)y —
(Lu/Gd)y, the captured zircons all fall in the magmatic area. The zircon Ti thermometer geological temperature
is 766 C . All features point to the conclusion that the captured zircon should be the magmatic zircon and its for-
mation was controlled by Jinningian magmatism. The study of the regional geological condition has revealed that
the captured zircon must have only come from the granite diorite of Jinning Period because the granite diorite of
Jinning Period was the unique magma product in Jinningian period in the study area. The cores of inherited zir-
cons show gray and white cathodoluminescence and their edges have no cathodoluminescence. Their ratios of
Th/U and LREE/HREE are between those of the Yanshanian magmatic zircons and the captured zircons. In the
diagrams of (Sm/La)y— La, 6Ce—(Sm/La)y, and 8Ce— 8Eu and (Sm/La)y —(Lu/Gd)y, all inherited zircons
are in the area between magmatic zircons and hydrothermal zircons. Their average zircon Ti thermometer geo-
logical temperature is 744C . The inherited zircon cores have the same properties as the captured zircons and
their new zircon edges have the same properties as the Yanshanian magmatic zircons. So it is reasonably consid-
ered that the granite diorite of Jinning Period was one of the original rocks of the granite porphyry rock.

Key words: trace elements of zircon; zircon origin; granite porphyry; geological significance; Dalingshang tung-

sten deposit; Jiangxi
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