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Application of Combined y-ray Spectral Parameters in
Gold Polymetallic Prospecting in Volcanic Areas
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PENG Bai-xin', XU Wen-jun', WU Biao'
(1. No. 270 Research Institute of Nuclear Industry, Nanchang 330200, China;
2. Innovation Base for Radiometric Mineral Exploration Technology of East China, Geological Society of China, Nanchang 330200, China)

[ Abstract] The study area is located in the Dongxiang Volcanic Basin in the middle part of the Qin-Hang mineralization belt, where
several gold-lead-zinc ( Au-Pb-Zn)-based mineralization and mineralization sites have been detected. Based on the principle of “from
the known to the unknown”, combineing the results of physical and chemical exploration, such as the excitation middle gradient
measurement and soil geochemistry, the characteristics of the combined parameters of the gamma spectra of Qiaoxi (HS-1) and Oujia
(HS-2) was compared and analyzed, it was concluded that the anomaly centers of the characteristic parameters of the ground <y-ray
were more concentrated than those of the anomalies obtained from soil geochemistry measurements. It was believed that the anomaly
centers of the ground y-ray energy spectral parameters were more concentrated than those of the soil geochemical measurements, and
the F' parameters were positively correlated with the anomalies in the K alteration zone, and the N parameters were positively correlated
with the anomalies in the Na chemotaxis zone; and it was hypothesized that the HS-2 area has a relatively good prospect of gold poly-
metallic prospecting. The results provides a new theoretical basis for unit and super-unit delineation of volcanic areas, and proves that
in practical work, the geological situation and characteristics of the area was comprehensively analyzed, and the appropriate combina-
tion of parameters was determine to indirectly explain the nature or cause of mineralized alteration in the area, which is more instructive
than the traditional single-element spectral study.

[ Keywords] volcanic rock type; gold polymetallic ore; Qin-Hang metallogenic belt; characterization of the combined parameters of

the y-ray spectrum
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Fig. 1  Geologic sketch of the study area
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Table 1 The average contents of uranium, thorium, potassium and gold in

magmatic rocks and andesite porphyrite in the area

Fapal Th/10 ~¢ /10 ¢ K/% Th/U K/U Th/K Au/10 %
A 0.02 0.007 0.01 2.8 1.4 2.0 6.6
ENdTe) 3.4 0.8 1.0 4.3 1.3 3.4 4.8
HhE PR 6.1 1.7 1.9 3.6 1.1 3.2 —
iRke =) 9.8 3.0 2.4 3.3 0.8 4.1 3.2
PR A 16.0 3.6 3.0 4.4 0.8 5.3 —
[idewey 21.9 4.1 3.5 5.3 0.9 6.3 1.7

7% 13.0 2.5 2.5 5.2 1.0 5.2 3.5
LA 16.6 3.3 4.6 4.6 1.3 3.6 0.21
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Table 2 Mineralizing element content of subvolcanic

rocks in the study area

e AN MMx R %l AN
KEa REaE BE BAE (1962 4F)
Aw/10~° 2 2 1.98 2.1 4
Ag/107° 100 100 110 85 70
Cu/10 76 22 40 23 30 47
Pb/10-° 23 20 25 32 16
Zn/10~° 68 100 70 85 83
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Table 3 Mathematical model and geological significance of multi-element combination parameters of y-ray spectrum
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Fig.2  F-parameter, N-parameter equivalent contour map in HS-1
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Table 4 Statistical parameters of geochemical elements in HS-1 region

ﬁ 5 LR e EEOEE s a5 s
B X S o X S Co < S < SN s Zh
Au 5.1 10.5 205.9 2.5 1.4 53.3 3.86 25.0 3.2 3.89 5.24 6.59
Ag 0.3 0.4 141.7 0.2 0.1 61.5 2.31 19.0 3.0 0.24 0.33 0.42
As 22.2 17.6 79.2 19.3 8.7 45.3 1.75 20.1 9.6 27.99 36.72 45.45
Cu 28.9 19.8 68.6 26.3 12.3 46.5 1.47 10.4 1.1 38.59 50. 84 63.09
Pb 118.8 196.5 165.4 76.0 47.2 62.0 2.67 23.0 3.8 123.22 170. 40 217.58
Zn 225.6 209.4 92.8 208.3 120.4 57.8 1.61 11.5 2.8 328.62 448.98 569.34
Sh 2.9 2.9 100. 8 2.3 1.4 58.9 1.71 23.5 11.0 3.65 5.00 6.35
Sn 6.2 2.7 43.0 6.0 1.7 28.5 1.51 8.8 3.3 7.71 9.42 11.13
Mo 2.2 2.1 94.2 1.8 0.8 44.0 2.14 15.0 2.5 2.56 3.34 4.12
\ 4.3 2.9 65.8 4.0 1.9 48.5 1.36 11.9 3.0 5.87 7.79 9.71

E: Au BRI 10 70 HABTE R B 1076,
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Table 5 Statistical parameters of geochemical elements in HS-2 region
_, kel AR c e BFEE s 2 4
E s c, X s c, UTU mE R% M bl wW
Au 9.6 35.6 372.7 1.1 0.5 43.6 8.55 60.7 11.2 8.0 16.1 32.2
Ag 0.2 0.2 112.9 0.1 0.1 50.7 2.23 12.9 3.5 0.3 0.6 1.1
As 19.0 20.4 107.1 13.2 5.7 43.1 2.48 16.1 4.3 24.6 49.1 98.3
Cu 28.6 23.0 80.2 22.5 9.6 42.6 1.88 10.4 1.7 44.9 89.8 179.6
Pb 156.1 197.3 126.4 91.2 49.5 54.3 2.33 31.4 8.2 182.0 365.0 730.0
Zn 253.0 254.9 100.7 184.3 84.1 45.6 2.21 12.0 4.2 369.0 737.0 1474.0
Sh 1.4 1.6 81.5 1.1 0.6 49.8 1.64 15.7 4.2 2.2 4.4 8.8
Sn 3.5 2.3 64.8 3.3 0.7 20.2 3.21 5.2 1.7 6.6 13.2 28.4
Mo 1.0 1.3 133.1 0.8 0.4 46.1 2.89 8.7 1.6 1.6 3.2 6.4
\4 2.3 1.6 70.2 2.0 0.9 46.6 1.51 11.7 2.4 4.0 8.0 16.0
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Fig. 5 Soil geochemical plane profile
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Fig. 6  Soil geochemical anomaly profiles
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