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Fig. 1 Ideal axial zoning of primary halos in hydrothermal gold deposits and the correlation of indicative elements in different

ranges and their significance
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Fig. 2 Axial zoning of hydrothermal gold deposits and ideal

group analysis of indicative elements
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Fig.3 Schematic diagram of correlation between indicative

elements of structural superimposed halo in gold prospecting
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Table 1 Element correlation matrix of I-1 ore body in the Chaihulanzi gold deposit of Inner Mongolia
Au Ag Cu Pb Zn As Sh Hg B Bi Mo Mn Co Ni AY Ti W Sn
Au  1.00
Ag 032 1.00
Cu 047 -0.03 1.00
Ph =0.14 022 0.00 1.00
Zn -0.03 -0.07 -0.06 -0.05 1.00
As 021 -0.12° 0.02  =0.08 -0.04 1.00
Sh 024 -041 0.05 -0.08 -0.04 0.99 1.00
Hg 0.61 0.07 059 -0.03 0.13 056 0.61 1.00
B -0.16 022 -0.20 0.03 0.30 -0.21 -0.25 -0.25 1.00
Bi -0.12 0.00 0.09 056 -0.12 0.07 0.05 -0.13 -0.04 1.00
Mo -0.13 -0.04 0.07 -0.06 0.00 -0.16 -0.19 -0.31 0.25 0.23 1.00
Mn 0.24 -0.18 030 -0.18 0.01 0.05 0.08 031 -024 0.07 -026 1.00
Co 032 0.00 055 003 -005 0.15 0.18 036 -0.14 032 004 034 1.00
Ni  -0.18 -0.10 0.21 0.12 -0.12 -0.14 -0.17 -030 043 032 0.63 -0.26 0.28 1.00
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Continued Table 1

Au Ag Cu Pb Zn As Sh Hg B Bi Mo Mn Co Ni v Ti A\ Sn
vV 050 -0.13 043 -0.27 045 022 025 056 0.00 -0.20 -0.02 039 040 -0.01 1.00
Ti 058 -0.13 068 -0.17 0.02 032 037 080 -042 -0.13 -030 052 052 -0.27 0.73 1.00
w 058 -0.01 071 -0.11 002 020 024 075 -0.34 -0.08 -0.27 050 049 -025 0.60 0.92 1.00
Sn 050 007 075 -0.11 -0.11 0.11 0.14 057 -038 0.04 -0.10 043 046 -0.20 0.39 (0.75 0.86 1.00

TE: n=25, df=n-2=23, 1E5% {5 FIOURMIIRMMLRER ) 5=0.396, KHICEAMERE0.396 K IEAHI .
R2 NEHEHETFEUR [ 2 SH KTRMBEXIER

Table 2 Element correlation matrix of the ore body I-2 in the Chaihulanzi gold deposit of Inner Mongolia

Au Ag Cu Pb Zn As Sh Hg B Bi Mo Mn Co Ni \ Ti % Sn
Au  1.00
Ag  0.35 1.00
Cu 0.13 -0.10 1.00
Pb 002 080 -0.16 1.00
Zn -0.03 -0.15 -0.13 0.09 1.00
As -0.01 -0.24 0.04 -020 0.56 1.00
Sbh -0.21 -0.27 -0.05 -0.10 0.89 0.52 1.00
Hg 052 032 0.15 0.06  0.05 0.01 0.16 1.00
B -028 0.12 -028 021 060 0.13 0.71 0.14 1.00
Bi 032 052 062 047 -0.14 -0.17 =021 039 -0.17 1.00
Mo -0.22 0.10 030 0.33 0.67  0.31 0.72  0.14 0.56 0.26 1.00
Mn 048 -0.38 0.38 -044 -0.05 028 -023 0.09 -0.69 0.03 -0.31 1.00
Co 032 -0.15 092 -0.28 -0.10 0.24 -0.08 025 -045 054 0.18 0.64 1.00
Ni 003 -0.04 097 -0.09 -0.10 0.05 0.01 0.16 -~ -0.17 0.67 041 021 0.87 1.00
v 021 -035 037 -0.30 008 054 -0.07 001 -056 -0.03 -0.04 0.88 0.62 0.25 1.00
Ti 047 -037 023 -045 -0.06 036 -022 0.10 -0.69 -0.07 -038 097 055 0.08 0.86 1.00
w 068 0.10 0.09° -0.20 -0.14 -0.11 -0.17 0.65 -035 0.13 -0.36 0.53 0.30 0.00 025 0.57 1.00
Sn 043 -035 021 -037 -0.04 007 -0.19 -0.11 -0.58 -0.06 -0.35 0.70 037 0.06 0.50 0.72 0.50 1.00

H: n=25, df=n—2=23, 1F5% fil FIURMICHRANC REUR ) (s=0.396, FHITRAI R E0.396 J9 IEAHL
R3I ARHEAETEU R | -3SHUETRBEXER

Table 3 Element correlation matrix of the ore body I-3 in the Chaihulanzi gold deposit of Inner Mongolia

Au Ag Cu Ph Zn As Sh Hg B Bi Mo Mn Co Ni Vv Ti W Sn
Au  1.00

Ag 082 1.00
Cu 073 065 1.00

Pb 024 037 054 1.00

Zn -0.11 -021 009 005 1.00

As 000 002 -0.14 -0.06 -0.10 1.00

Sh 003 004 -012 -0.04 -0.09 100 1.00

Hg 047 040 036 025 -002 052 053 1.00

B -0.15 005 -025 024 -0.15 -009 -0.10 002 1.00

Bi 073 081 082 053 -009 -0.12 -0.09 028 -0.12 1.00

Mo -024 001 -045 0.6 -025 027 026 009 053 =025 1.00
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Continued Table 3

Au Ag Cu Ph Zn As Sh Hg B Bi Mo Mn Co Ni Vv Ti w Sn
Mn 0.11 -0.03 028 003 081 -035 -032 -025 -035 0.14 -0.50 1.00
Co 037 031 079 073 023 -0.10 -0.07 025 -0.27 058 -0.25 033 1.00
Ni  0.77 0.88 0.85 0.61 0.03 -0.07 -0.05 041 -003 092 -0.17 0.18 0.63 1.00
vV -0.08 -0.14 0.13 0.17 078 -0.02 -0.01 -0.19 -027 0.04 -0.22 0.75 034 0.08 1.00
Ti  0.21 0.00 048 -0.01 0.68 -0.15 -0.13 -0.17 -0.50 0.21 -0.64 083 046 022 0.74 1.00
W 048 0.25 0.48 -0.14 -0.01 -0.04 -0.01 -0.18 -035 036 -0.60 034 023 024 0.09 058 1.00
Sn 0.09 0.05 0.61 0.66 0.13 -0.15 -0.13 0.04 -027 036 -022 0.20 090 038 021 033 0.19 1.00

T n=25, df=n-2=23,

TE 5% 15 T ICEAHSCIEARAN K RELR  (,=0.396, FHPICHE MK FE>0.396 MIFHIZE.

R4 AERHEMEFETRI-1S. 125,135 kTEEEXXER

Table 4 Correlation between elements of I-1, I-2 and I-3 ore bodies in Chaihulanzi gold deposit of Inner Mongolia
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The Correlation of Indicator Elements in Structural Superimposed Halos for Concealed Gold Prospecting

and Its Significance

LI Hui', YU Bin', REN Liangliang'*, WEI Jiang'*>, WANG Xu',ZHANG Guoyi', LI Shang',PENG Wei', YAO Yuewen', WANG
Xijun', XIE Zichen'
(1.Geophysical Exploration Academy of China Metallurgical Geology Bureau , Baoding , Hebei 071051';2. Institute of
Mineral Resources Research, China Metallurgical Geology Bureau, Beijing 101300)

Abstract: The study and correct understanding of the correlation between gold indicator elements are of significant theoretical importance and
practical value for the prediction of concealed gold deposits using structural superimposed halos. Some scholars believe that the‘indicator elements for
predicting blind gold deposits should be positively correlated with gold, with higher correlation coefficients being preferable. However, this is not
entirely the case in practice. In hydrothermal gold deposits, ore—forming and associated elements were precipitated from mineralization fluids to form ore
bodies and halos. Theoretically and macroscopically, these associated elements were closely related to gold, with halos being more extensive than ore
bodies and thus easier to detect. As a result, associated elements serve as excellent direct indicators for gold prospecting. Gold orebodies and their halos
exhibit distinet axial zoning, with each ore body possessing its own frontal halo, near—ore halo, and rear halo. Theoretically, gold is only positively
correlated with near—ore halo elements and shows no correlation with frontal or rear halo elements. However, in practice, the calculation of the
correlation coefficient matrix for the orebody—halo indicator elements often results in complex and seemingly chaotic relationships. For example, gold
may appear correlated with frontal halo elements (e.g., Hg) or rear halo elements (e.g., V, Ti), which reflects the complexity of gold—associated element
relationships resulting from multi-stage mineralization and superposition. Further research indicates that this complexity largely reflects the intensity of
hydrothermal activity. Combined with the anomaly strength of indicator elements, it serves as a favorable indicator for determining the presence of
concealed deposits at depth.

Key words: structural superimposed halo, indicator elements, correlation complexity, prospecting criteria, hydrothermal gold deposit
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