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Abstract

The very low frequency electromagnetic (VLF-EM) method, adopted as the means of indirect exploration
under certain geological settings, has been proved to be effective in grassland-capped areas. As is well known,
the major geological factors for ore formation include tectonic structures, faults, fracture zones, alteration, mi-
neralization etc. , which are usually quite different in conductance from those in surrounding rocks. Therefore,
when constraining these mineralization-controlling factors under such geoelectric circumstances as capping areas
with limited thickness or areas with insignificant human disturbance, we can adopt VLF-EM as a rapid and eco-
nomical indirect means for mineral exploration. This paper has summed up some indirect ore-prospecting results
obtained by the authors in recent years in applying VLF-EM to mineral exploration work in grassland-capped ar-
eas.

Key words: geophysics, VLF-EM, Fraser filtering, linear filtering, mineralization-alteration belt, grass-

land-capped area

* “ " 2006BAB01A10
1951
2007-09-12 2007-12-15



50 2007

1
Karous et al. 1977
VLF-EM AZ 2w la AX 2 = —0.205H_,+0.323H_,
VLF —1.446H, +1.446H; —0.323H, + 0.205H;
Ia H=N; + AX
i=—2 -10123
0—1
VLF 15~25 kHz 6 AX
AX AZ 2w
Re N; Ny Re Ny,
VLF Ny =tanD D
1999
1982 1986 2000
3 VLF
DDS-1
NH NZ
D D 2 VLF
2.1
Fraser —

Fy 3= Dyr3+Dyvn = Dy +D,
n n=123 D 1:20 1:5
F NE NW



27 1 51

45 km?
NW EH4 EH4 40 m
1b F
500 2d 500
I
470 F 2c
2d
2 ., 500
VLF
EH4 2 2
2d EH4 2e 50
m
VLF
VLF la VLF
F
NW NE VLF
1000 1000
N 2w waaa-an S s
900 - 900
F/ ¥
8§00 —800

700 -

-700

600

500

400

> 400 L ;
400

300

500 600 700

1 VLF EH4
a. F b. EH4 40 m
Fig. 1 VLF versus EH4 anomalies of Dingzu ore district
a. Polarization ellipse obliquity filter F contour line b. Resistivity pattern of EH4 at depth of —40 m
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Fig. 2 Comprehensive geophysical cross section along No. 500 exploration line of Dingzu ore district

a. Ny—horizontal magnetic field b. Nzy—vertical magnetic field c. F—Fraser filtering D—D value in polarization ellipse obliquity

d. Contour line-equivalent current density e. EH4 section imaging
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Fig. 3

Geological sketch map of Hailimin anomaly area
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Fig. 4 VLF polarization ellipse obliquity F value anomaly contour lines and distribution of mineralization

and alteration belts in Hailimin anomaly area

2 T 4
1
0.4m 320°
0.78 % Zn 0.10 %
Il
Pb 0.33 % Zn 0.12 %
VLF

1m

1000

% /m

Pb

2.3

km

F

2002

1100

1200

¢

PR R

fHa

N
)

WAL AR

e

o
f§§?

L
.
§§§§

1300

[SIN RN

10 km

15



55

27 1
5b  VLF F
W NE 6 500 VLF
- - VLF NW
1:2 —
1:5 7K1
2 F
VLF
NE NW
3
3
DHJ1 VLF
1 :50 000 AP1
DHJ1
NW—SE 500 m 250 m
3.2 % -
1:2 000 F
Sa VLF

30.0

30.0

54
79.5

295

30.0

80.0
[ -
L] —

54
79.5

30.0

T 5 3k SR 1 BRI 41
éﬁv’:f)‘(%“ kfiz’?/ﬁxx”%

Y”k en b

%ﬁ’rﬁ%ﬂ iﬁ%mﬁﬂ “ BHTAE
éﬁ?)‘z‘fﬁﬁz‘% HRRE BRE

- R A ZI R A - Wi =

DHJ1
a. b. VLF-F

Zemsl

Ter Bk SRR A

R AL

L

Fig. 5 Maps of geology and geophysical anomalies of DHJ1 anomaly in Toudaojing area

a. Induced polarization anomaly b. VLF-F anomaly
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Fig. 6 Cross section of VLLF measurement along No. 500 exploration line in Toudaojing area
a. Niy—horizontal magnetic field b. Ny—vertical magnetic field c. D—polarization ellipse obliquity F—Fraser filtering
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