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Abstract: To reveal the elemental associations and enrichment patterns in the Zhenlongshan Dome-
Qixingshan Survey Area, Guangxi, establish anomaly identification criteria, and provide a soil geochemical
basis for the prospecting of deep-seated concealed polymetallic deposits, this study utilized GeoChem Studio
and SPSS 25 software to conduct parameter statistics and multivariate statistical analysis (correlation analysis,
R-mode cluster analysis, and R-mode factor analysis) on soil geochemical data of nine elements. Correlation
analysis demonstrated moderate correlations of Ag-Pb, As-W, Cu-Zn, weak correlations of As-Au, Au-W,
Cu-Mo, Mo-Zn, and Sb is also weakly correlated with Ag, As, Au and Pb. Cluster analysis categorized the
elements into three groups: Group I (Ag, Pb, Sb), Group II (As, W, Au), and Group III (Cu, Zn, Mo). Based
on factor analysis results, three sets of factor score (elements association) anomalies were mapped, and a
spatial distribution model of the elements was constructed. These three element assemblages form vertical
zoning: Pb-Ag-Sb in the shallow subsurface, As-W-Au in the middle zone, and Cu-Zn-Mo at deeper levels.
This vertical spatial pattern suggests a potential transition of deposit types from hydrothermal deposits near

the surface to porphyry-type deposits at depth, forming a metallogenic series comprising different deposit
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types and mineral species in vertical space within the study area.

Key words: soil geochemistry; multivariable statistical analysis; factor scores anomaly; prospecting; the

Zhenlongshan dome; Guangxi
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Fig. 1 The regional geological sketch map of the Zhenlongshan area, Guangxi
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Fig. 2 Geological and sampling locations map of the study area
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Table 1 Quality inspection results of ore-forming elements analysis in the Qixingshan survey area
P T R B 22(%) iR Lk E-Zeinli HEHE
SR - . 0
(x10°°) BHEE(%) BHEE (%) HHEE(%) BHEE(%)
Ag 0.03 99.76 100 100 98.40 100
As 0.5 100 100 100 97.89 93.30
Au 0.0003 100 100 100 96.13 100
Cu 1.5 100 100 100 98.21 100
Mo 0.5 99.36 100 100 96.77 96.70
Pb 5 100 100 100 97.83 100
Sb 0.2 100 100 100 97.14 100
W 0.5 99.84 100 100 97.68 90
Zn 15 100 100 100 97.92 100
®2 TESMIKUFRHIESHESGITR
Table 2 Statistical table of soil geochemical characteristic parameters
W mge aA  eEmE wk AR
JLH BEAEL(N) (Min) (Max) P2 FEE PENAAIE ES ES 4
(Sy) (X) (Xo) (EF) (cv)
Ag 1220 0.025 1.410 0.141 0.178 0.05 3.56 0.79
As 1220 3.0 898.0 97.7 80.9 1.46 55.39 1.21
Au 1220 0.176 36.500 2.389 2.277 1.73 1.32 1.05
Cu 1220 1.73 198.00 20.39 26.01 35 0.74 0.78
Mo 1220 0.34 11.10 1.42 1.91 1.1 1.73 0.74
Pb 1220 13.0 1540.0 145.6 107.1 5 21.43 1.36
Sb 1220 1.43 574.00 29.95 25.56 0.11 232.35 1.17
w 1220 0.32 8.92 1.01 2.73 1.3 2.1 0.37
Zn 1220 8.9 231.0 30.5 51.8 68 0.76 0.59
H: AN K< 107, HBTe R AN R <107, SRR b 5E se b se (5 | BB (1999).
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Fig. 3 Distribution histogram of elements concentration
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Table 3 Statistical table of skewness and kurtosis for elements content data
TR Ag As Au Cu Mo Pb Sb w Zn
fREE(CS) 2.346 3.407 7.357 1.902 2.502 3.850 6.916 1.517 1.812
& (CK) 8.909 16.953 77.179 8.467 8.233 20.000 98.656 3.827 4.896
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Fig. 4 Enrichment factor ranking chart of

the Qixingshan survey area
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Fig. 6 Line chart of element enrichment factor (a) and coefficient of variation (b) in different strata of the Qixingshan survey area
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Table 4 Element correlation coefficient matrix

L& Ag As Au Cu Mo Pb Sb w Zn
Ag 1

As 0.223" 1

Au 0.222" 0.440" 1

Cu 0.141™ -0.158" 0.105" 1

Mo 0.134™ 0.001 0.178" 0376 1

Pb 0.647" 0.282" 0.160™ -0.016 0.000 1

Sb 0.373" 0.329" 0.335" 0.203" 0.164™ 0.366" 1

w 0.005 0.501" 0.312" -0.259" -0.082" 0.079™ 0.077" 1

Zn 0.122™ -0.112" 0.061" 0.514" 0.338" -0.048 0.217" -0.151" 1

TE: "ATE0.0 12551 CBUR ) AHOCHE .25, A 7E0.0528 551 CBUR ) ARG .35

FIH SPSS 25 # A XA fl (Z 13 53 brifEfk)
BAIG AT REREDHT, hras R E 7.
R BRI HTIE R B ] LIA SR B R 50k
19 BF, ATLLCKE 9 FhoTZ 40 3 25: 50 1 2800 Ag.
Pb. Sb, /Wt P IGIRHGR L 1R 55 TT 28 As,
W, Au, [z e &S iR GRS E A ; S T2EA Cu,
Zn, Mo, [R5 —hEioc R4 &, WRE S AT
A K.
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Fig. 7 Dendrogram of R-mode hierarchical clustering
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G HEAT KMO #3611 Bartlett BRIEASI, T T
R Z R ARG, DA Wil 2 5 35 A A 43
Mro FIF SPSS 25 #i4X 0 E & B FE AR R I T
K, KMO BUREIE VI CH 0.687 (4 5), 754
B R . 340, Bartlett BRI IS8 H 4
R 2736.712, AH I #Y i 2 HE7KF- (P {E) 24 0.000,
BRI A 96 5 245 6 O F Sy BP0 4 A 1 S AR 4, 106
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225, TR O i RIS A AR AT

5 KMO #1 Bartlett Ik 1008 45
Table 5 Results of the KMO and Bartlett’s

test of sphericity
KMOBUFEE Y 5 0.687
T 2736.712
BartletBRIE K656 A 36
BEEAK-(PE) 0.000

FIFH SPSS 25 #AFX T ER & A #E A TR
O3HE, BT R T 1 AR B T 3 a3t
K, $E MU E o BT BT 2 RSk
(% o) R (1] &) nTLAFSHE, AT 3 4~ T4
MR R, RITJ7 22 TTmkAs 3] 65.499%, Gl 7 1
9 FICE MK ZHUE B, B ERE 3 A HLH
JERIE

FEAFRNV AL TR, T R T, 75 ZEX A
THATHER: . i SPSS 25 B AR 3 At
PRI 114 B 53 R B2 RE 2 I A Lo LR o Fl B0
W (2 7) AT LIS, e e s 1Rl 38y B 2 A
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Table 6 Total variance explained table
o WA EE PRI AT J7 e 2~ 7
Bit rEES BR(%) st EEG BR%) st EEG BR%)
1 2.530 28.106 28.106 2.530 28.106 28.106 2.016 22.403 22.403
2 2.075 23.059 51.165 2.075 23.059 51.165 1.950 21.665 44.068
3 1.290 14.334 65.499 1.290 14.334 65.499 1.929 21.431 65.499
4 0.711 7.901 73.399
5 0.630 7.005 80.404
6 0.575 6.386 86.790
7 0.451 5.015 91.805
8 0.418 4.646 96.451
9 0.319 3.549 100.000

R /Y Ry S S VT

LWy
K8 T Hrives &l

Fig. 8 Factor analysis scree plot
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