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Principal component analysis of trace elements in Proterozoic
Gaojian Group of southwestern Hunan
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Abstract: Principal component analysis ( PCA) is aimed at explaining the covariance structure
of multivariate data by way of reducing the whole data set to a smaller number of independent
variables. By means of iso_ion spectrometry, the authors have analyzed 56 groups of trace ele-
ments data (Au, Ag, Sh, Cu, Pb, Zn, Sr, Ba, Mn, Co, Ti, Cr) along two sections of Gao~
jian Group in southwestern Hunan, and explained the geological implications of the calculated
results and PCA figures. Components F1 in Section C and Section L have similar information,
reflecting the main characteristics of original sediments in the two sections. As for the data of
section L, 13 kinds of trace elements data are divided into 5 groups: Co— Zn— Cu(Mn, Ba),

Ti- Cr, As— Sb, Au— Pb- Sr and Ag, as indicated in F1- F2 diagram. With regard to the
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data of Section C, the groups of variables are not identified very well. As, Cr, Sb and T1i are
correlated closely with component F2, whereas Sr is in negative correction with component F2.
The processes controlling the distribution of such noble metals as Au and Ag were complex.
The oxidization environment controlled distribution of Au in Section L, and the reduction envi-
ronment was beneficial to the precipitation of Au and Ag in Section C. As sedimentary environ-
ments are different, some trace elements in the northern part of the district are obviously differ-
ent from those in the southern part. According to the squared distance (d})* of the “noise", the
distribution of Ag and Pb was partly affected by the late tectonic movement.
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Fig. 2 Hamatang- Caidi- Pianpo section ol Gaojian Group— Chang’ an Formation in Jingzhou area
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Fig. 3 Luzitang— Xijiao section of Gaojian Group- Hongjiang Formation in Hongjiang City ( L section)
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Table 1 Mean values and standard deviations of trace elements in Gaojian Group of southwestern Hunan

Au Ag As Sh Cu Ph £n Sr Ba Mn Co Ti Cr

wpl 1077 wel 107 °

L i av 0.6 52.9 9.7 2.2 286 41.1 787 61.5 543 426.1 19.7 3600 45
(22) s 0.657 23.63 5.493 1.729 8.381 9.029 21.332 32.004 77.744 182.312 3.467 862.851 14. 786
C i av 1.9 27.3 13.6 5.8 31.1 433 128.3 109.3 536.7 1000 28.1 4600 54
(34) sd  2.809 20.498 8.401 15.492 9.569 10.631 18.217 37.801 112.024 479.53 3.554 583.346 7.(43
42X av 1.4 37.4 12.1 4.4 30.1 42.4 108.8 90.5 539.2 788.2 24.8 4200 50.5
(56) sd 2,298 24,985 7.586 12.172 9.124 10.007 31.137 42.472 99.233 486.834 5.398 854.616 11.514
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Table 2 Eigenvalues and percentage of explained variables of trace elements in Gaojian Group of

southwestern Hunan

E sy Fj Fl F2 F3 F4 F5 F6 F7 F8 F9 F10  FI11 Fi12  F13
6 4762 2.23 1.667 1.225 0.912 0.664 0.37 0.319 0.193 0.103 0.074 0.034 0.018

Pi/% 37.9 17.7 13.3 9.7 7.3 53 2.9 25 1.5 0.8 0.6 0.3 0.1
6 3,932 1.92 1.559 1.364 0.935 0.773 0.63 0.538 0.301 0.184 0.123 0.073 0.03

Pi/% 31.8 15.5 12.6 11 7.6 6.3 5.1 4.3 2.4 1.5 1 0.6 0.2
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Table 3 Correlation coefficients ( loading) between the original variables and the main components of trace

elements in Gaojian Group of southwestern Hunan

L i C T
F1 F2 F3 F4 F5 6 F7 F1 2 F3 F4 F5 Feé F7
Au 0.045 - 0.421 0.384 0.573 - 0.373-0.391 0.176 - 0.08 0.311 0.609 - 0.397 - 0.388 - 0.331 0.248
A - 0.782-0.221-0.029 0.083 0.321 0.175 0.348 - 0.157 0.91 -0.229 0.116 0.022 0.19 0.077
As - 0.3¢ 0.733 0.33 0.212 012 0.262 0.21 0.468 0.336 0.714 - 0.085-0.099 0.187 - 0.047
Sh - 0.312 0.559 0.636 0.18 003 0071 -0.23 -0.134 0.014 0.544 -0.044 0.754 0.262 0. 142
Cu 0.879 - 0.051 - 0.116 0.095 - 0.127 0.298 - 0.225 0.775 0.193 - 0.074 - 0.225 0.057 0.20. 0.019
Ph 0.303 - 0.462 0.683 - 0.029 - 0.115 0.395 - 0.136 - 0.096 0.761 - 0.185 0.552 - 0.041 - 0.015 - 0.055
Zn 0.904 - 0.064 -0.199 0.23 0.022 0.169 - 0.005 0.857 - 0.286 - 0.132 0.179 0.053 - 0.07 0.238
Sr - 0.177-0.587 0.636 -0.293 0.197 -0.124 0.11 0.563 0.0006 0.359 0.575 -0.145-0.011 - 0.027
Ba 0.498 0.018 0.017 0.538 0.627 -0.197 - 0.12 0.342 0.329 -0.41 -0.545 0.258 - 0.182 0.099
Mn 0.653 -0.226 0.114 =501 0.366 -0.078 0.012 0.66 0.171 0.05 - 0.354-0.009 0,048 - 0.608
Co 0.934 - 0,166 0.071 0.209 0.012 0.124 0.12 0.842 - 0.280 - 0.067 0.242 - 0.032 0.043 - 0.053
Ti 0.654 0.522 0.209 -0.312-0.265 - 0. 184 0.097 0.783 0.087 - 0.214 - 0,148 - 0. 181 0.256 (.359
Cr 0.642 0.561 0.272 - 0.155 0.141 -0.213 0.69 0.548 0.232 0.065 0.186 0.354 - 0.641 - 0.011
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