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Geochemical characteristics of primary halo and evaluation of deep mineraliza-
tion prospect of Yangshan gold deposit, Wenxian, Gansu Province
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Abstract

The Yanshan gold deposit located along the Mian-Lue suture belt in the west of Qinling orogenic belt is a su-
perlarge Carlin-Carlin-like deposit. This paper systematically analyzes the geochemical characteristics of primary
halo of metallogenic and accompanying elements from the No. 30 exploration line section in Getiaowan—Anba
ore block. This study exhibits a series of Pb-Co-Cu-Zn-Mn-Bi-Mo-Sb-Au-As-Ag in axial zonation sequence. And
the primary halo in the middle of the orebody shows reverse zonation that the top and the tail of the primary halo
coexist, which was probably caused by multiple phases of hydrothermal superposed mineralization. At the depth
of 1400 m , the front halo does not disappear and becomes more strong toward the depth, but the tail halo shows
weak anomaly. The geochemical parameters of (AsxSb)/(MoxBi),(As+Sb)/(Mo+Bi) are increasing in reverse,
and factor score of the front halo shows quite strong high value area. These features suggest the presence of a
blind orebody and prospecting potential in the deep area.
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Fig. 1 Regional geological map of the Yangshan gold deposit (after Dong et al., 2011)
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Simplified geological map of the Yangshan gold deposit (after Liang et al., 2015)
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Table 1 Average content of primary halo elements of samples from different lithologies in the study area

e e - w0
Au Ag As Bi Co Cu Mn Mo Pb Sb Zn
TR 61 112 0.06 626 0.32 146 224 426 0.61 21 5.9 85
3= 21 10.2 0.06 438 0.22 10.5 143 427 0.57 18.2 5.5 62
A TR 16 260 0.11 608 0.39 16.2 27 410 0.57 24 20 93
NN 11 1777 0.37 1557 0.36 15.2 26 361 0.54 32 30 86

TE: Au & HERLAL 107,
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Table 2 Correlation coefficient matrix of primary halo polymetallic elements

JLR Au Ag As Bi Co Cu Mn Mo Pb Sb Zn
Au 1 0.41 0.76 0.15 0.20 0.25 -0.07 -0.04 0.01 0.41 0.10
Ag 1.00 0.31 0.01 0.06 0.12 -0.01 0.14 0.11 0.58 -0.03
As 1.00 0.14 0.35 0.32 —-0.07 —-0.03 0.03 0.40 0.23
Bi 1.00 0.63 0.39 0.02 -0.23 0.17 0.17 0.73
Co 1.00 0.66 0.29 0.06 0.42 0.09 0.76
Cu 1.00 0.07 0.11 0.08 0.18 0.61
Mn 1.00 0.37 0.52 -0.16 0.18
Mo 1.00 0.45 0.10 -0.13
Pb 1.00 0.01 0.26
Sb 1.00 0.07
Zn 1.00
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Table 3 Factor loading of R type factor analysis with
orthogonal rotation in Getiaowan-Anba ore block

in the Yangshan gold deposit

. 5ER
LR F1 F2 F3
Au 0.17 0.80 -0.09
Ag -0.09 0.75 0.17
As 0.29 0.75 -0.08
Bi 0.83 0.03 -0.11
Co 0.88 0.13 0.28
Cu 0.71 0.24 0.08
Mn 0.15 -0.16 0.77
Mo -0.20 0.13 0.79
Pb 0.25 0.02 0.80
Sb 0.04 0.77 -0.02
Zn 0.93 -0.01 0.05
05 2253k % 27.68 22.59 18.14
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gold deposit
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Table 4 Limit value of polymetallic element zonation of primary halo

o g w(B)/1076

FERAE w(Aw)10” Ag As Bi Co Cu Mn Mo Pb Sb Zn
Hhite 12 0.1 111 0.5 20 30 600 1 30 20 114
rfafy 25 0.2 222 1.0 40 60 1200 2 60 40 228
ki 100 0.4 444 2.0 80 120 2400 4 120 80 456
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Fig. 5 Zonation map of primary geochemical halos along No.30 exploration line
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Table 5 Zoning indexes of primary haloes along No. 30 exploration line

bR /m Au Ag As Bi Co Cu Mn Mo Pb Sb Zn
1900 0.0032 0.0262 0.0140 0.0724 0.0814 0.1124 0.1776 0.2655 0.2119 0.0123 0.0230
1800 0.0035 0.0367 0.0113 0.1503 0.0705 0.1078 0.2305 0.2434 0.0909 0.0112 0.0438
1700 0.0013 0.0293 0.0263 0.1393 0.0583 0.0871 0.2009 0.2603 0.1291 0.0340 0.0340
1600 0.0234 0.0213 0.0482 0.1647 0.0674 0.1038 0.2699 0.1298 0.0951 0.0340 0.0424
1500 0.1085 0.0283 0.0321 0.1335 0.0465 0.0612 0.1556 0.2773 0.0851 0.0471 0.0248
1400 0.2752 0.0945 0.1594 0.0756 0.0363 0.0590 0.1099 0.0987 0.0288 0.0466 0.0158
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Fig. 6

Ideal zoning model of the primary dispersion halos(a) and Curve diagram of element combination zoning index and geo-

chemical parameter (b) in Getiaowan-Anba ore block in the Yangshan gold deposit
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