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Fig.1 Schematic map of geology and mineral resources of the Tethyam Himalaya ( modified from Zhang et al., 2011; data from Meng

et al., 2008 ; Zhang et al., 2010; Zheng et al., 2007,2014)
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Fig. 2 Geological map of Zhaxikang mining area (a) and profile of lead-zinc ore bodies (b) (modified from Zhou et al., 2017)
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Fig.3 Results of electric prospecting of carbonaceous rocks in Zhaxikang mining area
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Table 1 Contents of main minerals in carbonaceous slate in Zhaxikang mining area

B g5 AYE(% ) Jiffa (%) Hzf(%) Fidw W (%)

406-15 7 61 1 31

406-45 13 54 4 26

406-66 14 49 2 35

xR2 HAEARRBRREETEFHITYUESRER
Table 2 Contents of main clay minerals in carbonaceous slate in Zhaxikang mining area
FE G S5 FRA1(%) PRI (%) A7 (% ) g1 (%) R/ 5R)Z (%) 5/ 5RIRIZE (%)

406-15 0 23 58 17 2 0
406-45 0 31 52 13 4 0
406-66 0 14 71 14 1 0

x®3 HLABRRERENREREYSERRRYBEE
Table 3

carbonaceous slate in Zhaxikang mining area

Organic carbon contents and resistivity of

Femn's BT E (%) BT (Q - m)
4006-3 0.78 6.10 x10°
4006-11 0.77 1.03 x10%
4006-13 0.72 6.80 x 10
4006-19 0.58 1.85 x10™*
4006-23 0.75 2.00 x10™*
4006-24 0.72 1.86 x 10
4006-30 1.15 1.49 x10*
4006-32 1.04 1.96 x10*
4006-37 0.95 7.70 x 107
406-19 0. 62 4.78 x10™*
406-31 0.62 2.90 x10™*
406-43 0.95 5.46 x 10
406-46 0. 68 3.02 x10%*
40649 0.84 4.50 x10*
406-51 0.78 1.20 x 10
406-71 0.72 8.70 x 10°
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Fig.4 Raman characteristic peak and metamorphic temperature of carbonaceous matter of carbonaceous slate in Zhaxikang mining area
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Fig.5 Results of Raman line scanning of carbonaceous slate in Zhaxikang mining area
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Fig. 6 The connectivity of carbonaceous matter observed by HTEM at different scales
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Fig.7 Photographs showing the spatial relations among gangue, ore and carbonaceous slate in fault zones
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Fig.8 An equivalent circuit model for the effect of hydrothermal activity on the connectivity of carbonaceous matter
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Comprehensive electrical prospecting of hydrothermal vein type deposits in
carbonaceous rocks in the Tethyan Himalayan Pb-Zn-Sb-Au metallogenic
belt. A case study of the Zhaxikang Pb-Zn-Sb polymetallic deposit in
southern Tibet

GUO Jing"?, JIAO Yanjie', LIANG Shengxian'
(1. Chengdu center, China Geological Survey, Chengdu 610081, China; 2. College of Earth Sciences, Chengdu
University of Technology, Chengdu 610059, China)

Abstract; Zhaxikang Pb-Zn-Sb polymetallic deposit, a typical hydrothermal vein type deposit in the Tethyan
Himalayan Pb-Zn-Sh-Au metallogenic belt, occurs in the fault zone of carbonaceous slate. Because carbonaceous
rocks and metal-bearing sulfides are usually with similar resistivity and polarization, and the ore bodies of
hydrothermal vein type deposits are generally small, it is difficult to conduct electrical prospecting for sulfide ore
bodies in carbonaceous rocks. The AMT and IP ladder measurements of known ore bodies in the Zhaxikang deposit
show that carbonaceous slate in the area has low resistivity (10**7°€ + m) and high polarizability (9% ~20% ),
while the ore bodies are characterized by high resistivity (10’7} - m) and low polarizability (1% ~5% ). Based
on following facts,an indirect geophysical prospecting method is proposed in this paper: (1) The average content of
organic carbon in carbonaceous slate is 0. 79% in Zhaxikang mining area; (2) the metamorphic temperature is
about 300 + 25 °C t0 340 = 25 °C; (3) the resistivity of organic carbon is (6.1 x10° ~6.8 x10™*() - m) and
shows excellent conductivity; (4) a lot of clay minerals are contained in the carbonaceous slate, and the water
absorption of clay minerals promotes the connectivity of organic carbon. The coupling of high conductivity and
connectivity of organic carbon makes carbonaceous slate present low resistivity and high polarization; (5) vein-type
ore bodies in the Zhaxikang deposit contain not only metal sulfides, but also a large number of gangue minerals,
and gangue minerals are generally with high resistivity and low polarization, it is suggested that locating ore bodies
in carbonaceous slate by identifying high resistivity and low polarization anomalies caused by gangue minerals is
effective and useful. In addition, a suitable combination of prospecting methods is proposed, in which the planar
position of the high resistance and low polarization zone can be located by IP measurement, and its deep occurrence
can be detected by AMT measurement.

Key words: carbonaceous rock; hydrothermal vein type deposit; electric prospecting; Tethyan Himalayas;

Zhaxikang Pb-Zn-Sb polymetallic deposit



