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Abstract: Zircon is widespread and compositionally stable in intermediate—acid magmatic rocks and is resis-
tant to later hydrothermal activities. Therefore, its composition can more accurately record information about
mineralizing magmas. Among them, zircon features (such as Ce*’/Ce’™", Ce/Ce’, Eu/Eu’, and Ce/Nd) have been
widely used in evaluating the mineralization potential of granitoids, because they have been found to reflect
ore—forming information, such as magmatic oxygen fugacity and water content. However, further studies have
revealed that the universality of these geochemical indicators has been questioned. In addition, the proposed
of

mineralized rocks, and considering the complexity of the mineralization process, much geochemical information

methods for discriminating mineralization capacity are all based on the current “ limited understanding”

reflecting the capacity of magmatic mineralization may not have been revealed yet. Therefore, in the paper, tak-
ing the Qimantagh mineralized zone of the East Kunlun as an example, and with the help of one of the most
widely used machine learning algorithms today (Support Vector Machine), the authors trained machine learning
on zircon data from porphyry skarn Cu—Fe—Pb—Zn mineralized rock bodies in the region and zircon data from
non—mineralized rock bodies around the world, and the aim is to excavate zircon trace element signatures that
reflect magmatic mineralization capacity, so as to construct a new discriminative schema for granite mineraliza-
tion potential. The results of the model training show that among 21 common zircon trace element features, five
element features, Gd, Dy, Yb, Y and Tm are the most important for identifying the magmatic mineralization
ability; based on this, 10 binary discriminant diagrams are established in this paper, and their accuracy rates in
identifying mineralized and non—mineralized rock bodies are close to 1. The present study show that the use of
machine learning methods and geological big data can be used to explore the potential of granite mineralization
which is difficult to study with traditional research methods. The study demonstrates that machine learning
methods and geological big data can be used to mine new geochemical indicators and diagrams that are difficult
to discover by traditional research methods, which is of great significance to deeply understand the genesis of
mineral deposits and guide the prospecting and exploration of minerals.
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Fig. 1 Geological map of Qimantagh
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Tab. 1 Data sources of zircon trace elements used in this study
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Tab.2 The compositional characteristics of the two types of zircon compiled in this paper (10
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La 0.10 0.01 0.02 0.06 0.09 0.04
Ce 60.09 2.12 11.61 31.20 18.20 19.31
Pr 1.16 0.01 0.10 0.08 0.06 0.15
Nd 14.04 0.13 1.58 1.43 0.90 2.55
Sm 25.14 0.25 3.29 4.24 1.04 5.36
Eu 7.44 0.02 0.76 1.05 0.16 0.95
Gd 238.00 1.37 25.70 32.65 5.51 29.39
Tb 114.74 1.93 19.27 13.49 1.91 10.30
Dy 34.61 0.63 6.75 213.23 24.38 126.92
Ho 403.30 10.47 86.96 84.36 9.02 48.02
Er 147.61 4.40 33.97 453.77 40.07 218.29
Tm 702.98 24.00 171.49 115.45 10.70 47.57
Yb 146.39 5.53 36.47 1288.35 137.62 468.36
Lu 1317.17 60.20 344.94 235.22 14.88 84.07
Y 279.95 15.21 74.70 2616.15 280.97 1429.95
Hf 13873.25 6422.50 10034.54 16 386.39 6 657.03 11348.72
U 2249.59 56.35 349.53 251.61 53.03 465.07
Th 1716.13 17.93 199.67 201.05 41.09 284.17
Ew/Eu’ 0.77 0.03 0.42 0.21 0.14 0.20
Ce/Ce’ 6997.36 57.52 1263.89 1589.33 608.91 864.35
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Fig.2 Box illustrations of the 21 features of the two types of zircon used for training in this paper
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