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Abstract: In order to assess the feasibility of the dipole-dipole electric method to the investigation of metallic ore deposit,

both field data simulation and inversion are carried out for several simplified ore deposit models. Qur interest is in a

vein-type model, because most of the ore deposits (more than 70%) exist in a vein type in Korea. Based on the fact

that the width of the vein-type ore deposits ranges from tens of centimeters to 2 m, we change the width and the material

property of the vein, and we use 40 m-electrode spacing for our test. For the vein-type model with too small width,

the low resistivity zone is not detected, even though the resistivity of the vein amounts to 1/300 of that of the surrounding

rock. Considering a wide electrode interval and cell size used in the inversion, it is natural that the size of the low

resistivity zone is overestimated. We also perform field data simulation and inversion for a vein-type model with

surrounding hydrothermal alteration zones, which is a typical structure in an epithermal ore deposits. In the model, the

material properties are assumed on the basis of resistivity values directly observed in a mine originated from an epithermal

ore deposits. From this simulation, we can also note that the high resistivity value of the vein does not affect the results

when the width of the vein is narrow. This indicates that our main target should be surrounding hydrothermal alteration

zones rather than veins in field survey. From these

2008 8 1 8 A, 2008 88 229 A results, we can summarize that when theyvein is placed
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enough, we cannot detect low resistivity zone and interpret the subsurface structures incorrectly using the electric method
performed at the surface. Although this work is a little simple, it can be used as references for field survey design and
field data interpretation. If we perform field data simulation and inversion for a number of models and provide some
references, they will be helpful in real field survey and interpretation.

Keywords: metallic ore deposit, dipole-dipole electric method, Sunshin gold mine, numerical modeling and inversion
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Fig. 1. A buried vein-type model. The resistivity of the surrounding
rocks is either 100 Qm or 300 Qm, and the resistivity of the vein
can be either 1, 3, 10 or 30 Qm.
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Fig, 2. Forward modeling (upper), theoretically calculated data
(middle) based on the inversion model (bottom) for a 1| m wide
vein-type model when the electrode spacing is 40 m. Resistivity
values of the vein and the surrounding rocks are 10 and 300 Qm,
respectively.

Test Line (Fleld Data Pseudosection)

o 1 20 s ed0weneem)

Test Line (Theoretical Data Pseudosection)

vz s & 8 & 7T 8 3 w0 1 1z W w48 6 T 8 13 @ 2

DEPTH (METER)
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(middle) based on the inversion model (bottom) for a 20 m wide
vein-type model when the electrode spacing is 40 m. Resistivity
values of the vein and the surrounding rocks are 10 and 300 Qm,
respectively.
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wide vein-type model when the electrode spacing is 40 m.
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Fig. 5. Inverted models for the 1 m wide vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to d) and 100 Qm
(e to h). The resistivity value of the vein is 1 Qm (a and e), 3 Qm (b and ), 10 Qm (c and g), and 30 m (d and h). The electrode spacing is 40 m.
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Fig. 6. Inverted models for the 2 m wide vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to d) and 100 Qm
(e to h). The resistivity value of the vein is 1 Qm (a and e), 3 Qm (b and f), 10 Qm (¢ and g), and 30 Qm (d and h). The electrode spacing is 40 m.
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Fig. 7. Inverted models for the 5 m wide vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to d) and 100 Qm
(e to h). The resistivity value of the vein is 1 Qm (a and €), 3 Qm (b and f), 10 Qm (c and g), and 30 Qm (d and h). The electrode spacing is 40 m.
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Fig. 8. Inverted models for the 10 m wide vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to d) and 100 m
(e to h). The resistivity value of the vein is 1 Qm (a and e), 3 Qm (b and f), 10 Qm (c and g), and 30 Qm (d and h). The electrode spacing is 40 m.
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Fig. 9. Inverted models for the 20 m wide vein-type model when
Qm (e to h). The resistivity value of the vein is 1 Qm (a and e),
spacing is 40 m.
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Fig. 11. Inverted models for the 3 Qm vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to

Q)

(f to j). The width of the vein is 1 m (a and f), 2 m (b and g), 5 m (c and h), 10 m (d and i), and 20 m (e and j).
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Fig. 12. Inverted models for the 10 Qm vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to €) and 100 Qm
(f to j). The width of the vein is 1 m (a and f), 2 m (b and g). 5 m (c and h), 10 m (d and i), and 20 m (e and j).
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Fig. 13. Inverted models for the 30 Qm vein-type model when resistivity values of the surrounding rocks are 300 Qm (a to e) and 100 Qm
(f t j). The width of the vein is 1 m (a and f), 2 m (b and g), 5 m (c and h), 10 m (d and i), and 20 m (e and j).
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Fig. 14. View of resistivity measurement inside a pit and on
outcrops.
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Fig. 15. A buried vein-type model which is surrounded by
hydrothermal alteration zones.
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Fig. 16. Forward modeling (upper), theoretically calculated data
(middle) based on the inversion model (bottom) for the 2 m high-
grade ore deposit model shown in Fig. 15. Alteration zones exist
around the vein. The electrode spacing is 40 m. Resistivity values
of the vein, the hydrothermal alteration zones and the surrounding
rocks are 150, 100 and 3000 Qm, respectively.

Table 1. Resistivity values measured inside a pit and on outcrops.

Current  Potential  Resistivity

Position (uA) (mV) (Qm) Other
Ore vein 100 290 1,275 Poor ore
Ore vein 100 404 1,776 Poor ore
Ore vein 1001 347 152 Rich ore
Ore vein 1001 150 66 Rich ore
Ore vein 1001 358 157 Rich ore

Alteration zone 1001 128 56

Alteration zone 1001 72 32

Alteration zone 1001 71 31

Alteration zone 1001 285 125

Alteration zone 1001 230 101
Outcrop 100 117 514 Alteration zone
Outcrop 100 104 457 Alteration zone
Outcrop 100 113 497 Alteration zone
Qutcrop 100 117 514 Alteration zone
Outcrop 100 225 989 Alteration zone
Outcrop 100 190 835 Alteration zone
Outerop 10 128 5,627 Vine or dyke
Outcrop 100 148 651 Alteration zone
Outcrop 100 249 1,095 Alteration zone
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Fig. 17. Forward modeling (upper), theoretically calculated data
(middle) based on the inversion model (bottom) for the 2 m wide
low-grade ore deposit model shown in Fig. 15. Hydrothermal
alteration zones exist around the vein. The electrode spacing is 40
m. Resistivity values of the vein, the hydrothermal alteration zones
and the surrounding rocks are 1500, 50 and 3000 Om, respectively.
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