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Application of Electrical Joint Interpretation Method in
Mineral Exploration of Coverage Areas
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Abstract: The geophysical anomalies are very weak in mineral prospecting of the areas with thick covering layer, especially in
the second exploration of crisis mines where the cultural disturbances are strong, which makes it more difficult for ore prospec-
ting. In order to carry out the explorations for hidden ore deposits in coverage areas, we adopt three methods with artificial
source, namely, transient electromagnetic method (TEM), controlled source audio-frequency magnetotelluric (CSAMT) and
induced polarization (IP) respectively, whose signals are strong enough for prospecting in the working areas. In addition, we
have analyzed the advantages of the combination of these three methods in theory. It is found that the three methods can not on-
ly complement with one another in depth but also correct one another in interpretation. The electrical joint interpretation meth-
od has achieved a satisfying result in metal prospecting in Gansu Province, where these three methods complement and validate
each other well. Therefore, the electrical joint interpretation method provides an effective way for mineral exploration in cover-
age areas.
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Fig. 4 The results of the electrical method join interpretation
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a. 152 LRI L AR AL A WTTATIAT 5 b. 152 28 L2 o g A0 Fh REL 3 i T ]

4550
4450
4350
4250
4150
4050 F
3950
3850
3750
3650
3550
3450

3350
0 200 400 600 800

37 4%
7
6
5 &
-
3G
5
? =
B
055
o” R
150
130
90
70 7
554
40
=
30 @
25 R
15
270
230
190
150 2
115 .
95 E%
75 =
=
55 %
35
25
15

~
1000 1200 1400 1600 1800

&y

6 R G A X5 10 TEYIF-TH (1:=440. 8 pis)
Fig. 6 The ichnography of TEM results at 440. 8 us at the second area

FEEN e B2 N I S N & s v vl S e O B2
BN BN T RS R V.

25 A I 26 B2 IE AT JE CSAMT L Ha B R Wy
T -5 2 0 ot B BT XT b, sl 2 s, ik
B R R R BT 9 CSAMT 4 Ha, BH 2% b 17 [
R IE S 9 CSAMT A9 FeL BHL 2 7 1 1] 2 b Joit &) P
AT 01, 831 TE S CSAMT 400 Ha, [SH 26 b 18 151 5 b

TAA RS R ARV A, 2% B H IR AR R RE ERHE X
CSAMT HE17#1E REAS 15 AL U ISR

1.2.3 BMUERSEBEXEZEMBRHET LRE
WAL LR A CSAMT J7 ik = B4R IS B ML
RH23  XHIGBE A CHnIG BE 25 2 W7 S B ety 45 g e
I, SR S8k 5 5 B F BE SR A2 BN R AR 4
bt A S Y L ORI AR T AR I 2 Fh S, B



56 41

IR MG 45 - FL VRTG53 DX B A ) B 1205

WAL FIRL L B AR, T B A R S RO 1 B 1k 5
Y AT B WA R W 1 2] -5 R L R b 1 P AR
XFEE » 2545 0B il AT 2 M k) 23077 i il 55 1.

P 3 ] AR A3 55 0 ri BEL R £ A R i
A PR T S A8 A S I T e ] Ay R BEL 3% 7 T
FL BEL 4 P AT LA A il 2 et A B A PR L (H
Je /N BE (AR 4 Fit BEL 3 o it S DK 7 54 b T A 7
BH BARRBH X 3 8 k. [RIA: » B — BB AL 4 BB i o A
RE SR A i A X el AF A P DX R R S 0 ok 5
2 Fh S RO & N ZL R R AR B 7 o Al LS 26
FEE A ok S 2 A A T A OF ELAS R 5 M R
KI5

2 HUIEER AR RN RCR 7 B

H T UL IR A A A R SR LR R4
JE A DX SN Ry AT B B SE LA AR B
) L T R A T A B BIE T VR TR M. AR X
R 8 0 7 o DA TR 38 3o B L3S Ik
A B
2.1 IX#ER

A XA T H R AL X, 7 R k) i 037 i F- A
Tl — B LU ZR 74 [ 52 b it 7Y e Jag O L b A
AR AR IR AR R 20 b L b DX TR R Ml
SRR O AR P ) SR A R AL, M A R b BT
AL DT s 5 24 K3 — A SR Bl B EAT A
W BT AR NHL B TR 0 IXAETEE 2 o84
ANF A R A BT RIS . — A S5 HOK TR
FHA YRR EART IR s 5 — o S ER S A A
R AAR IR B PRI R W 2L E R I .

HYERD A FLA kR 0 A A sl AR AR
FHL RH 3R B RRAIE AR AN R T S A A A SR T
PRI Z s\ A T h PR Ll 2 S b
% L BH R R PR B A fb SR B AIG  F BH R
. PR A X H A A R 0 Hh BR Y B R 2
7 FH PR AT DA 4 P AT B e i Ak S s SR B LT
[E 4R H 1.
2.2 YMRIEHRE

ML [T SRR X, KR 7 km, s
50 m, S 4L A 1.000,1 050 F] 8 000, it 141 4>
R 7 ke A ABORT A5 U5 K L H W4k 1 650 ~
2 3505 s AL IR , 4 150~5 600 5 x A s U
R B R REE. T X IARB R i T 10 5%
T L 4R G B R 120, 124 ~ 156, 1 X 3 200 m X

TR S8 (m)

nMA
%A%

v
\ 606 ‘F"“F ;
™~
\}
3 60 %‘50
00
e A\ A35g

=

7 BARKT 75 Q¢ m AR KR
Fig. 7 The 3D display of resistivity great than 75 Q * m

PR (m)

do

K8 R 80 Q « m HLBHE T AR
Fig. 8 The 3D display of resistivity equal to 80 Q * m

50 m, S5 45k 3 350,3 400~4 600, 5545k H 26
AR W A 260 A L H A RS HLRG 4 A
TVRTE 140 28,152 LR gEA 70 .

R WAL 1 ] DIF-10 X 8835 45 >R F 4 #R
PR, e AB/2=1 500 m. T 553545 A b L
BRI 7 B, SEE R 50 m B HL B AR BE MIN =
50 m, fEHL IR AB=1 900 m, J & #E =6 km. Wi
M3 Ex 4y MG Hy 438 W0 50 R0 H
0.125~8 192 Hz. TEM & 200 m>< 200 m H.[» ]
B, ol Rk W R Sk SR T RS
10 000 m*, B HFHIR AT 8 A, ¥ F TAESI# }8 Hz
#1116 Hz.

2.3 ARPELE RS

2.3.1 CHMBREGTEREBRERERIE WL
I-I' 22236477 CSAMT il &, I HLAF 4 150~5 600
T O I RN R AR L. PRI, 2 I T



1206 o BRB} 22— [ i K23

5% 37 &

-50

-150

W FE(m)
3

-350

-450
55505

-100 *

-200

-300

-400

R S (m)

1000 &L
5000 5200 5400

3.6
3.2
2.9
2.7
2.45
2.0
1.4
0.6
0.0

AL B #(Q » m)

~

505750 5§50
RE

I | RAEVH
7

1090

[~
W
(=]

655

w
(%)
(=)

LB AE(Q + m)

T T [T T .
=] o —_ (%)
o © =y
(=] (=1

5600 5800 6000

K9 & X 232 RYIRLE & R
Fig. 9 The Comprehensive results of the gold ore area
a. 232 AR AL FRMT AT 1A 5 b. 232 ZRI5EAE Ha i R P BH S 18 1vg 141

5 4 150~5 600 DX [RIAY 3 Fh 5 vk 1) f Bg R 14
W 4 FrzR. th R 43500 A ek I R AR Ak 3R T T
P L i A% FEL A R R BEL 3 7 1 L CSAMT Fit S & 1 1 1
M ST L AR LG L PH R 5 CSAMT Hi BH R AE VR FE
A WES T AR UE ; CSAMT HiBH 3P
JEE A RS LR TR PR W A — B (AN T2, 25 At fb
SR IAT 1] 72 1) ARG RH o A £ DX 8K 4 T e i 28 i s
Akt G5 b BT RV G ARG, H ] A, S
3 PP IR A 0T LA AL eI

2.3.2 BEERTHMBESEBRRREST —0
DX R TR FRARY AR H v I A8 H 4 Al T80 H D OR A
140 £ (152 £k, 1 140 ZRiM 24 J, 152 2R, mf
LSRR H R T 2R AT 6 L . L 5 0 X 152
LRI S IR G 2 SR LR T DUE . AT 2k
BT 3 650~4 050 5 x5 22 [A] , 38 L DU Sk /s A v
B AR DX WA LRI i 7 A R BEL X, 75 AR X B
FEAE , HEKT AN R IX. 4 300~4 500 5 1 23X

FERVERE. X5 T 71X 10 S5 %725 #1119 v B 3 Db v
B HEATEE 10 3 Y)F- Z5 5 anE 6.

=Yk E B ontnE 7 MK 8 s, fE KT
75 Q « m BBHR S ARE AT LA A 2 NSRG4
fisew B 8 h R R 80 Q « m HL P (K, ]
DAY 2 b el 76 25 () _L A7 B S5 RRAE.

B9 Sk 232 2R3 5 0% 8 W G 255 ) 1R AR
L DNIEL 9 43T » 35 R 0 26 B0y v W AR SRR A 1T A
Wk 72 D T ] 3 3 A B S A LAY 43 A XoF g
W REINTE N LT LIAR B A i A
B AT LAIE T 55 5 600~5 900 [] R AT Fl
BT

3 4

B0 i DA 7 IR £ A7 A 1) DR S AP ik
7 TP, TEM,CSAMT 3% 3 FJ5 ik EAT IR 5 fiff FE.



56 41

IR MG 45 - FL VRTG53 DX B A ) B 1207

MHEE LA HT T 3 e ik AR Ss & iR H: (D
TEHL T B PRI 20 A7 vh s 3 b B AE AN [ VR 2 L Pk
S5 UL LA B S E A BN AT 5 (2) B AR HL R AT DA
SCEL CSAMT #5#IE, $2 5 CSMAT Jy ¥ 1Y 1
PE 5 (304 Hb T A1 J5T F P B 1T 55 4% A S B 1T 27 B i
FE, BENETE 28 M Wi B DL S (A ).

FIH S e ads et BT IXHEA TR, 25
RS R S BT R — 3, A R T 3 AP T R4S
A BIHERR . X DR A T IR R s AR 7E
T ER N M BTAE SR SR R 2 AR
B IPLE T B = 4R ).

TEFEE |, 1P, TEM, CSAMT #H B 5631F . #H H.
#hFE. FESEBR N FH H i3 A TP, TEM L CSAMT #47
s B REAR B) T R As R XA IE] T
SCHR RS A B DX R A

References

Abubakar, A. , Van den Berg,P. M. ,2000. Joint in inversion
of electrode and induction logging data. Society of Ex-
ploration Geophysics,2166—2168.

Chen, J. , Wen, N., Chen, B. Y., 2007. Joint inversion of
gravity-magnetic-electrical-seismic combination survey:
progress and prospect. Progress in Geophysics,22(5)
1427—1438 (in Chinese with English abstract).

Chen, W. J. ,Liu, H. T. ,2009. Integrated geophysical exploration
for concealed ore beneath cover in the Zhaojiaweizi area, In-
ner Mongolia, northern China. Progress in Geophysics , 24
(1):293—302 (in Chinese with English abstract).

Cui. M. L., Zhang, B. L. , Liang. G. H. , et al. , 2010. The
technical combination of comprehensive geophysical
prospecting in the Molybdenum mines with losses-cov-
ered: a case study at the Shapoling molybdenum mine.
Progress in Geophysics,25(2):602— 611 (in Chinese
with English abstract).

Cui, T. X, 1995. Collective application of geological and geo-
physical methods to prospecting for potash resource, Geolo-
gy of Chemical Minerals,17(3):198—206 (in Chinese).

Ding X. R. . Yu H. J. .Deng Y. Q. ,1980. The tutorial of met-
al geophysical. Geological Publishing House, Beijing,
273—274 (in Chinese).

Ge,S. C. ,Jiang, Y. , Yan, X. J. ,2006. Application of compre-
hensive geophysical exploration technique to hidden
trouble detection of dyke. Progress in Geophysics. 21
(1):263—272 (in Chinese with English abstract).

He,]J. S. ,1990a. Control source audio-frequency magnetotel-
luric. Central South Industrial University Press, Chang-
sha,2—5 (in Chinese).

He., J. S., 1990b. Induced polarization sounding principle.
Central South Industrial University Press,Changsha (in
Chinese).

Hering, A. , Misiek, R. , Gyulai, A. ,et al. , 1995. A joint in-
version algorithm to process geoelectric and surface
wave seismic data. Part I: basic ideas. Geophysics Pros-
pecting ,43:135—156.

Jing,R. Z. ,Bao,G. S. ,Lin.J. ,et al. ,2004. A geophysical inte-
gration inversion method based on data fusion. Chinese
Jowrnal of Geophysics ,47(1):143—150(in Chinese with
English abstract).

Li,D. Q. ,Wang,G. J. . Di, Q. Y. , et al. , 2007. The applica-
tion of high-power induced polarization in the middle
section of eerguna metallogenic belt. Progress in Geo-
physics +22(5): 1621 — 1626 (in Chinese with English
abstract).

Li,]. Z. , Liu,S. H. , Yan, G. S. , 2002. The research method of
large and super-large ore deposits for synthetical informa-
tion metallogenic prediction. Progress in Geophysics, 17
(4): 736—744 (in Chinese with English abstract).

Li,X. ,2002. Theory and application of transient electromag-
netic sounding. Shaanxi Science and Technology Press,
Xi’an (in Chinese with English abstract).

Li, X. , Feng, B. , 2003. Essentials of applied geophysics.
Shaanxi People’s Education Press. Xi’an, 187 — 217 (in
Chinese).

Liu,G,D. ,Hao,T. Y. ,1995. Searching of hidden mineral de-
posits by geophysical methods. Acta Geophysica Sini-
ca»38(6): 850—854(in Chinese).

Liu, H. T. . Yan,X. Y. , Yu,C. M. , et al. ,2004. A case study in
finding concealed ores by using geophysical exploration
methods in combination of VLF-EM, EH4 and CSAMT.
Progress in Geophysics »19(2) :276—285 (in Chinese with
English abstract).

Niu,Z. L. ,1993. Time domain electromagnetic method theo-
ry. Central South Industrial University Press, Chang-
sha,15—20 (in Chinese).

Piao. H. R. ,1990. Electromagnetic sounding theory. Geolog-
ical Publishing House, Beijing,1—10 (in Chinese).
Sun, Y. ,Liu,J. M. ,Zeng, Q D. ,et al. ,2011. Application of com-
prehensive geophysical methods in ore prospecting in one Au
polymetallic mineralizing area. Progress in Geophysics, 25

(6) :2096—2101(in Chinese with English abstract).

Tian,W. F. , Hao,J. J. , Yan,J. Y. , et al. , 2010. Application
of synthetic geophysical methods to deep exploration of
Hanxing-type iron deposit. Progress in Geophysics . 25
(4):1442—1452(in Chinese with English abstract).

Tu,G. H. , Jiang, W. W. , Zhu, D. Y. , et al. , 2008. Applying



1208 HuBR B [E M U2 4

o
gl

integrated geophysical methods to study distribution of
Pre-Cenozoic residual basins of Yellow Sea. Progress in
Geophysics ,23(2):398 — 406 (in Chinese with English
abstract).

Wang, Y. Q. , 2008, Application of 1P intermediate gradient and
IP souding to Xinmai lead-zinc ore. Chinese Jowrnal of En-
gineering Geophysics, 5(5): 551 — 553 (in Chinese with
English abstract).

Xue,R. H. , Wang, G. J. ,Di.Q. Y. . et al. , 2011. The com-
prehensive application of several geophysical methods in
mineral exploration in Guangdong. Progress in Geo-
physics .26 (4): 1364 — 1371 (in Chinese with English
abstract).

Yu.C. T. . Liu, H. F. , Gao, J. P., 2008. The experimental
study on the Dual frequency induced polarization meth-
od detecting coal mine gob. Progress in Geophysics,23
(5):1603—1609(in Chinese with English abstract).

Yu,P. , Wang, J. L. , Wu, J. S. , et al. , 2006. Research and
analysis of geophysical joint inversion. Progress in Ex-
ploration Geophysical ,29(2) :87—93 (in Chinese with
English abstract).

Zhang, H. . Xie, L. L. , Wu, X, B. , 2008. Application of audio
magnetotellurics and high-power induced polarization
for concealed ores in the eerguna metallogenic belt. Ge-
ology and Prospecting ,44(5) ;76— 80 (in Chinese with
English abstract).

Zhou, L. G. , Wang, Y. H., Zhang, D. L., et al. , 2009. A
study on application of integrated geophysical prospec-
ting methods to the Rilonggou Sn-polymetallic metallo-
genic area. Progress in Geophysics,24(6):2255— 2260
(in Chinese with English abstract).

Bt iR 325 2% STk

Wi IR T RIREE . 2007, ML RIS AT R R S R
. M ERY R R, 22(5) 1 1427—1438.

M4z, Xk, 2009. Z5-G M BR Y IR 7 TR R IR 2 vp
HIRLH— VAN K TR R 2 &m0 R A 4.
HuEky A UER L 24 (1) :293—302.

FEROR SR SRR, G L 45, 2010, ¥ 7 25 KA 45 4 M Bk
YPARA H ARG LAUD S R BT Sy 4. H 3Ry 2 2 0k
J&,25(2):602—611.

FERTF5, 1995, FPabik e TAE T £5 G HBR Y 3 — Hb T 5%
AT F= 4%, 17(3) : 198—206.

T 55 T E B —k, 1980, 4B MR faf FA L. dbat . M
Jo ik, 273 — 274,

BRI VTR B2 7, 2006. 2545 P H R A0 8 30 B 28 240
rf . Bk B R, 21(1) £ 263—272.

faf 4k, 1990a. AT IR IR S AR M L g k. Kb g Tk ok

2z ML, 2—5.

fargk 26, 1990b. ¥R MR i R 3. K. g Tolk K2
hAt.

W OGRS 25, 2004, —Fh LT ROE RIS 14 HBR )
PRECR IS S ——LL VES F MT R4, s Bk
FE2AAR,47(1) : 143—150.

L FOCAR R E & %, 2007, RINZRW EMAL BETEHUR
R R B R R . MR B AE kR, 22
(5):1621—1626.

2SR R AE RS, 2002, KAV KB4 BB IRZE A 15
BN T 7 Bk B Y. b Bk 4 B AR kR, 17 (4),
736—744.

XIPevE. t 75 B, F B W, 4, 2004. 1 VLE-EM, EH4 1
CSAMT J5 i FHRBER A —— DA AR I S 5 A= 7 & 07 IR
S, e ERYERAE R . 19(2) : 276 —285.

Zefk 1 52, 2003, o I ER YD BRILTE ZORE. D922 . v N %L
& ML, 187—217.

254k, 2002, BRAR B REDN IR B BEIE 5 0 FH. V6 %2 . B Rl 2
At

XSGk B, 1995, 7 FH b BR A H 5 12 F- IR IR, Hb
BRI, 38(6): 850—854.

A= 22 B, 1993, H [A] I Hp A ik SO, K. P Rg Tl K2 R
#.15—20.

AMESR 51990, LRGN . 65T ST s R 1—10.

PN, LR, 0 PO, 45, 20110, ZE S BRI P F B E R o £
IR X 0 i R . M BR W 3 2 R, 25 (6) .
2096—2101.

FH G RIS S TR, 26 4 2010, £ M BR 3 7 12 1 HB TR
BRI AR P B . M ER Y PR L 25 (4)
1442—1452.

W 4L VTR R TR, 25, 2008. L54 HUBR B 7 1 Xof 9 g
i DX AT AE AR R B 2 2 A PRI 5. R B 2 3
23(2) :398—406.

TE T35 2008, 38 AL A6 R AL I TR 0 4 T 22 AT AR IX Y
ZEA N . TREHERY) B~ 4], 5(5) . 551—553.

BERIAE , EEAR ST =28, 2011, R ERCHEH 00 (1 £ b
HERY) BE 7 925 25 4 I FH. R 9 B 25 kR 26 (4)
1364—1371.

AAEVE XIAR L L 2008, KU R ¥k 7E AR I A 3R 25
X 22t Bk Pk, 23(5) : 1603—1609.

TG, R, Rl . 55,2006, HBRY LIS 58 19 WF58 B0
PRFNG A SR ER Y BLE 2 L 29(2) . 87— 93,

TR ER TR, SR 5 2008, K Ih FR I & M Ak AN 45K b E
WEWR G J7 VAL BUR T A R - 4R B AR B g A B
7%, HUT S . 44(5) . 76— 80.

JE ST EIER, KR L 45, 2009, H B —2 4 R e X
LEEBRARE ik i IR GT. Bk B 2 4 R L 24.(6)
2255—2260.



