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Abstract: The Qimantagh Orogenic Belt in the East Kunlun is an important Cu—Mo—Fe—Pb—Zn polymetallic
mineralization belt in the northwest of China, and many porphyry-skarn deposits that are genetically related to
granitoids are founded, such as Kaerqueka, Yemaquan, Weibao, and Wulanwuzhuer. With the development of a
new round of strategic action to find mineral breakthroughs, further strengthening the study of granite mineral-
ization potential in the Qimantagh Orogenic Belt has become an important breakthrough to promote the growth
of metal mineral reserves in the region. In this paper, based on the systematic collection of whole—rock major
and trace element data of mineralized and barren magmatic rocks of typical porphyry—skarn polymetallic de-
posits in the Qimantagh Orogenic Belt, 28 common whole-rock geochemical features are selected, and the ma-
chine learning algorithm (Random Forest) is used for the training of the machine learning model to establish a
machine learning model capable of identifying the mineralized and barren magmatic rocks of porphyry—skarn
polymetallic deposits in the region. A new method is developed to identify the mineralized and barren magmatic
rocks in the porphyry—skarn polymetallic deposits in this area. According to the model evaluation metric, the ac-
curacy of the Random Forest classification model trained in this paper is 0.90, which proves that the method can
effectively recognize mineralized and barren magmatic rocks. This study provides a new idea for the prospect-
ing and exploration of porphyry—skarn polymetallic deposits in the Qimantagh Orogenic Belt, which will great-
ly improve the efficiency of prospecting, reduce the economic and labor costs of prospecting, and thus better
serve the new round of strategic action of prospecting and breakthrough. The machine learning code has been
uploaded to GitHub at https://github.com/ShihuaZhong/2023-Qimantagh-RF-whole-rock-classifier.
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Fig. 1 Geological map of the Qimantagh metallogenic belt
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Tab. 2 Whole-rock geochemical characterization of mineralized and barren magmatic rocks compiled in this study

S A A AE e A
o 14 {8 G 4 E
SiO, 49.6~78.1 70.2 47.5~78.0 68.1
AlLO; 10.5~18.3 133 2.6~184 13.6
Fe, 0, 0.5~12.6 32 09~13.4 4.1
MgO 0.1~ 1.1 0.6 0.1~1.1 0.6
CaO 0.3~10.0 2.5 02~13.4 2.7
Na,O 0.7~4.9 3.0 0.7~6.2 3.0
K,0 0.7~17.17 4.0 03~7.38 3.9
Ba 36.0~2420.0 502.5 13.0~2086.0 588.0
Rb 21.0~580.0 193.7 6.5~566.0 166.3
Nb 3.1~59.0 13.9 0.5~89.7 16.6
La 6.1~ 148.0 34.2 5.1~170.0 39.8
Ce 20.9~196.0 66.2 11.1~362.0 80.0
Pr 1.6~33.9 7.5 1.5~41.8 9.7
Nd 6.0~ 108.0 26.4 5.9~148.0 355
Sm 1.5~14.8 4.9 1.4~22.6 7.2
Eu 0~23 0.8 0.1~6.8 1.2
Gd 1.2~143 44 1.3~20.6 6.6
Tb 02~3.2 0.7 02~35 1.1
Dy 1.1~23.0 4.0 0.7~24.5 6.1
Ho 0.2~5.1 0.8 02~52 1.2
Er 0.7~15.2 24 0.5~15.0 34
Tm 0.1~2.6 0.4 0.1~23 0.5
Yb 0.7~17.6 2.6 0.5~17.0 33
Lu 0.1~2.9 0.4 0.1~24 0.5
Sr 12.4~743.0 206.5 1.1~927.0 226.7
Y 6.8~ 164.8 24.2 3.7~157.0 324
Sr/Y 0.1~ 64.9 11.1 0.1~75.8 11.0
La/Yb 0.9~46.5 15.6 0.9~75.2 153
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Fig. 2 Box illustrations of the 28 features of the mineralized and barren magmatic rocks used in this study
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Fig. 3 Random Forest model diagram
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Tab. 3 Classification results of Random Forest model
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