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Application of Structural Equation Modeling in Geochemical Data Analysis
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Abstract: In order to find a combination of geochemical elements reflecting the abnormal mineralization, this paper provides a
method of structural equation modeling (SEM) for geochemical data processing based on principal component analysis (PCA).
Different from the PCA, the structural equation model takes the favorable fitness with studying object as the criterion to deter-
mine the optimal solution, through which the new component will be determined; it is a combination of factor analysis and path
analysis. Therefore, the component determined by the structural model is not necessarily the one with the largest variability,
but the one closest to the object of study, which can thus better reflect the research target. This study not only describes the
principle of structural equation modeling, but also makes use of it in the geochemical data analysis experiment. The geochemical
data is measured from lake sediments samples obtained from the Southwest Nova Scotia, Canada, a model of geochemical ele-
ments related to the hydrothermal fluid gold mine is established. The spatial distribution law of the composite variables given
by the structural model, and the relation between those variables and the gold deposits as well, is studied. A comparison with
those of the PCA results shows that the factor variables related to the gold mine computed by the structural equation modeling
are highly correlated to the space of the gold deposits, and they can also better predict the gold deposits.

Key words: structural equation modeling(SEM) ; principle component analysis(PCA) ; correlation ship of variables; path analy-

sis; mathematic model; geo-mathematics; ore prospecting; ore deposits.
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Fig. 1 Parameters of SEM model
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Fig. 3 SEM for multi-geochemical elements and hydrother-
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Table 2 Regression coefficient for Fy, Fy, F;

NERAL B WA 1 AR 2 AR 3
Ag —0.03 0. 04 —0.01
Au 0.09 0. 02 —0.01

F 0.63 0. 74 0.11
Li 0. 89 0. 04 0.03
Nb 0. 70 —0.23 —0.03
Pb 0. 34 0.16 0.11
Rb 1.04 —0. 46 0.07
Sh 0. 00 0.12 0. 05
Sn 0. 38 —0.15 0. 00
Th 0.71 0. 20 0. 08
Ti 0. 94 —0.25 1.52
Zn 0.12 0. 84 —0.02
Zr 0.97 —0.56 —0.01
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