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A Refined Estimation of Li in Mica by a Machine
Learning Method

Lu Wang, Cheng Su, Luo-Qi Wang, J ZhangZhou, Qun-Ke Xia, Qin-Yan Wang

Key Laboratory of Geoscience Big Data and Deep Resource of Zhejiang Province, School of Earth Sciences,
Zhejiang University, Hangzhou, 310027, China

Li-rich micas are crucial in the exploration for and
exploitation of Li resources. The determination of Li in
mica using classical bulk chemical methods or in-situ
microanalytical ~ techniques is
time-consuming and has a high-quality requirement for
micas and reference materials. Although simple linear
and nonlinear empirical equations have been proposed,
complex

expensive  and

they are  inconsistent  with  the
physico-chemical mechanisms of Li incorporation and
commonly lead to large errors. In this study, we
introduce a refined method of multivariate polynomial
regression using a machine learning algorithm to
estimate Li from multiple major oxide abundances. The
performance of our regression model is evaluated using
the coefficient of determination (R?) and the

root-mean-square error (RMSE) of the independent test

sets. The best-performed models show R” of 0.95 and a
RMSE of 0.35 wt% for the test set of dataset 1 (all
compiled data, n = 2124) and R* of 0.96 and a RMSE of
0.22 wt% for the test set of dataset 2 (only data
obtained using in-situ techniques, n = 1386). Our
results indicate that integration of electron probe
microanalysis and multivariate polynomial regression
(based on dataset 1) presents a robust and convenient
approach to quantify Li in micas. The application of the
proposed approach to micas from central Inner
Mongolia, NE China, suggests that in addition to the
Weilasituo ore bodies, the Jiabusi granite and greisen
and the Shihuiyao metamorphic sediment formation
have good potential for Li exploration. Our study also
provides preliminary constraints on the genesis of Li
deposits.
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Machine Learning for Source Identification of Dust on the
Chinese Loess Plateau

Xin Lin'", Hong Chang’, Kaibo Wang®

1. School of Earth Sciences and Resources, Chang’an University, Xi’an 710054;

2. Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an, 710061

Central northern China is occupied by a unique
landscape called the Loess Plateau which is formed by
accumulation of extensive eolian dust (640,000 km? in
area and 105 km® in volume). However, the provenance
of voluminous eolian dust on the Chinese Loess Plateau
(CLP) is still highly debated. We apply machine
learning methods of support vector machine and
convolutional neural network to train models using
element compositions of surface sediments from eight
potential source regions, accordingly, to determine the
dust sources and contributions by classifying the last
glacial loess and present interglacial sediments on the
CLP. The trained models succeed in differentiating
major secondary sources and quantitatively estimating
the contributions of both primary and secondary
sources at least during the last glacial-interglacial cycle.

Our results indicate that the contributions of major
secondary sources are dominated (approximately 50%)
by the recycled Yellow River sediments from the Hetao
Graben, followed by materials from inland basins in the
northwest of China (>15% for eastern Tibetan Plateau,
approximately 15% for Qaidam Basin, and >5% for
Tarim Basin, Junggar Basin, and Alxa Plateau). Two
primary sources, that is, northern Tibetan Plateau and
Central Asian Orogenic Belt, thus contribute about 80%
and 20%, respectively, to the dust deposition. The
understanding that a constant dust source despite
changing climate conditions agrees with those derived
from Sr-Nd isotopes and U-Pb age spectra. Our
observations demonstrate that big geochemical data sets
coupled with machine learning technology are fully
capable of tracing sources.
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