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Abstract

With the characteristics of convenient construction, large detection depth, and relatively high de-
tection accuracy, the electrical source transient electromagnetic method is currently a research
hotspot in new technologies and methods of geophysical prospecting. Because it has many advan-
tages, so it has made great achievements in coal geology, but it is rarely used in the concealed ore
bodies of polymetallic deposits. In this paper, based on the short-offset forward modeling program
of the electric source and the definition of the global apparent resistivity, the short-offset transient
electromagnetic test of a polymetallic mine in Inner Mongolia was carried out. The experimental
results show that the receiving position of the tem is in the near field and the signal-to-noise ratio
is high. At the same time, according to the effective skin depth formula of the electromagnetic field
of the electric source, time-depth conversion is carried out to obtain sections of apparent resistiv-
ity of different buried depths. The treatment results show that the distribution of apparent resis-
tivity of high and low resistivity is consistent with the curve of gravity anomaly. Combining of con-
trolled source audio-frequency magnetotelluric inversion of apparent resistivity section, not only
position of high and low resistance coincide well, and the electrical source transient electromag-
netic can distinguish on the apparent resistivity section of small structure, lithologic interface,
that is based on the electrical source short offset transient electromagnetic method the whole
domain of the definition of apparent resistivity data interpretation, application in metal mine
prospecting concealed ore body is feasible.
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1. 5|

B2 PR P At AR B B B 0 R K1) [2] [3], 2 WUR. RERAM AR S B EFRZ —, #%
WL R R E R AT HER,  “BIRRE " RMEE R IR ek RN A RB0R . N it fR
FHATER, REEBHEESL, CHROVIRE AR ERYER AR SR R R TT [ [4] . FBE R B
WREMEEFBZ —, BN B K 20 A, SEBUH T B AR R B BN T 22 F i35 (TEM)
o I TSN TR L T3 9, e AR AR A (B7) A A HE S TR ZE S N D BRI 3R, KHE 22 v 7 RS
JECEE, WL AT AT PR R A s (A ALI (8] 70 AT A, DT PR R S M J5 ] ) — e B8 2 T 5] [6]

FE DU B« T3S e BRI S ARG A Je R )2 LR IR I A2 BRI 7] [8] [9]. 4K,
N T SEBUR 1.6 km PREE HARRRORSARERIN, & e 1 BRI (R A2 IR AL B REIS, R I SR I A U L O
WO sy, TE/ANT 2 AR HRINR BE I R BE VG FE LI 4 — k37, BT SORBE RSB, BT Ui S 5 5
JERR . A F#HRMI[8], %IV DASEHLHE T 1.5 km B BEJEHE P9 H FRAARORS ZHER I . Fi e A R
2 WAL B AL TR X, MR e, AR B R AR 2, m] DUMI AT 24 B 2R A Fe A& (X &% 1 V8., GDP32
&5, ONZIT IR IR AL T A RISRAR[10] [11] [12]. AEJUAE, RRPRURIGEAR AR B LR KR, H ETTE
ISR BB AR B CHROREE T IR T BN A AR &R, IR K30, U S5 AU

DOI: 10.12677/ag.2021.113030 350 HOERAL R


https://doi.org/10.12677/ag.2021.113030
http://creativecommons.org/licenses/by/4.0/

B S

BT )IZ M DA R [13] [14] [15] [16] [17]. 2004 4F, B J37E45, ST HVERBEAZ R RGVE 7R B F 7K
SCHUBTEE R R 2012 4F, FRAESE, X R VEVRIBEAR RN BNOR FEBEAT TS, 2018 4, AR E RS,
SXot PP Y0 A P R AR RS R 5 V2R AT T IR (18] 2013 4, ZARThumAE, e YRR AR H R A AR
BHARER DR 2 &K MEREAT 1 alle; 2015 48, PRIVESE, b e PEIRIRAS sl v 2 O PR DN RE 1 3EAT 10k
T 2015 4F, FEVLHSE, X EVEIRBEAZ B B e AT TiH5E; 2016 48, WEUUve, R
AR L R I B DU SR AT 50T 78R 2007 4, sRZEZRSE, XA MRV —IF WAL Hpd 5 o 7
RHIEREAT 71D 0075 BEIR A, 2017 48, 0f e PEYSURE (i B2 % 22 rE AR DNVR FEHEAT 1 0 BT S5 LT s 2020 48,
R 545, o0l R i S BRI A PR G FU M FEEAT T RGBT S 2020 SRR BNAE, BT TAEETRARK
AR PR IR AL R RE A XL L PR s 2020 4F, FETLHESE, O ALk PR AL B AR FL R T oW T T =
HERE AL

giEpTd, hT=4E R R, HATIE R WA A = 4R S AT [19], LR PRI AR LR AE
7 GRS BN B B BT o AR SOR A LR R AR LR At A B R S SO, R B T B, ARER DS
HEBW AL BADEX, mX; WA Wil R, 78 s YRR AR s g0 = 4 SO BRI K,
BB, R R VR AR F A, SR E SCa A B P R A SR EAT BURM AR HE[20] [21], WEFCIZ A S
A B A R, ARSI U

AR X 520 Xt TR, A TH0™ 5, 8 T AP TR ESR, R Eshiir X, i
R LR, AR SRR, RAHIRAL T X, BIE S 5 Dk, A IR AR e RA T &
If3a Y A PRV G st L B R BEAT S VR, (RIS e B 0 Ml T 2 050 0 A v 5 9 5 T 4l B 462 0
PR GE RIEAW) G, YGUE T PR VRIE AR F REE A B B R 0 AE 2 R L O S R R T AT HY

2. R HERE
2.1. BRTHEIEERNITE
FET L R Z M E 2L R, A R R A, T E R B AT A3 2 8] B e ok

R, &S, BRI EEE, EOE - SNRERNEE > RRENX, waXQ)IRA
X (D (2 Q)ETIHEH, 2002):

H, ()

H()RmmmamiE, d)2mMlrKE, 2RBBIBEEK, w=\y1?+x , o FXrHIFE, &2
MR, & =iouo, FRNTTBEL o TR NAPE.
TE(2) 77 s Hz 2R RIMEIRKEH (AB) R, () AR (AWCRIEE: ()8
Tl (AB) [FISCA BE (r) (K £
AR AR, A7 R 7m A 3 (2)s
2 e A cos(wt)
¢_RLIm{ZJ;l+M/&JJAle =
Hod o R NMIE, t RoRa], r RO R FE
2R B BRI E R GHBTE I, SR i 2 BUE i A8 #e, w] DA I TR ik s, A(3):

e 2
20 A+

e“Jl(ir);%dﬂ 1)

dt 2

m@pgﬂiiﬁ?www (3)
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2.2. B HEEE Y

MHTIR A1), (2)FI(R) T LAG Y, HLBH 26 [] i I8 A 46 2 IRIAFAE — B IR 52 2 1 s 0% R [22] [23]
[24], SIFH(ERA:, 2016), fifk)E ] LARIE N A K (4);
dB=op(X y.t,0,7 1) 4)

AR, WA AAFRELE (X Y ), RFERF ] SR (), MBI (p), BrERBIRE RN A1), 7,
TR RAHEENN AR FE R, () 2o HURE R N2 5 F R R B S M (IR B - A AR/ o R s oz
BADR B B SRR AR R

BRIy 22 sC(8)ME LU AT 735, BT LA I SRAN H s B AR 3 2 1A ) B X S BR B, (HIE I 5206 5 K8 1Y)
BT RLI0AE, A RE A N SRR S B R P AR 2 TR B B e R A R, TRILRIERTE,
RIS R AE, AT A R BRA U SR

B, WEREIEE, g BHLRYME, 1R BRAIE( oo )RIATIRA, BEATHEENETT, B

go"(po,const)(

o1 ,0—,00)2

@(p,const) = p( p,,const)+ ' ( py,const)(p—p, )+
= ®)
@" (1, const)
n! (
REERMN BB — MBI E p, WEH o
b (p(p,corjst)—(p(po,const) . ®)
@'(py, cONst)
% po = o VENFTIWIE, 75 B MIR/NERIRA e IF, - REUOR B R PET S, AT B2 o, »
REFEREIEN T 2, YERRENTHERE ¢ WHN, ERAIE:
|dB—(p(pl,const)| - @
| d
Forr (dB) R RN R B AR WU ZI I RES 52 5, (o, const) o HLBHLZE A (o, ) A3 AR RS AE B0 B A
S 2, WE B LR SR, BT DATHS R YRR AR s A FB B =R, A 3K (5) (6) (7) 51 H (5K
AAE 2015).

3. HbERMIERFHIE

WX N Z @I 28 T 500K A R IR AR S IRAGEE R, Bk, HEy gy —i
ERRFEIER R, TR IR P IR 7 2 T AR R, IR N Ay P AR — RPN
ERE, alk. 0 KEBAIHE S T REFRASE, (EHRA K. BIKEER, AT e I, BT
RRMFE N, o %2 SRR IR A0 B SEARE e, W10k ZUE M s R U\ 3R7e kAR = A
R RINAEER S, HIYE R 8 218 B ZRBR TIN, BBk FE SR & R B BLsk P oh 2, e Btk oK
PEK AR 22 8 A B MV ks SRS A bkt DX P9 SR TV i, ORGSR EEAN ISR A K
ESEAR A E ,  BEMUH A BK — OIS/, ) _E A PG B BR ) 1 sk PR BEK, 52 BE KR BRI B R AR
1982~1994 £, by )i Bl & B 2R & KRN IR BAAE H BT 2 @87 L0 ) Ja 30 s A A DT e 1
W B & KPP TAE . %2 R R0 MU BURAER W], B DX IRER K A ELT A 7T BEAFAE 55 — TR IR
W AR, HETH LT RO AR 4 A T REHB AR 500 m S, VRES KM R RO BT
FHERM S, 7 I ER BRI R B, B (1) 5 BEA e R A s B A s B R 2 5, B )

ot p=p) +R.(p)
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FURZIE e IR A GRS AT AN T () R 4 BRI B AT 3R . 7 XN E 2R YR RS I SUtke
K KILE KA N A o R SCIP AR AR SO R XAR A AT IPES HON R, 06X 2t A5 LR
7 92 P& DARAEAT VRN, S AN RS R, [E XYUESHGHE R I E 1.

Table 1. Statistical table of electrical parameters of mineral specimens

=L W XTARAMR SRSt R

PRA K (B = H B %P 2441 (Q-m) WAL P44 41 (%) H BEL < (Q-m) HRAG S (%)
15 RS AR 1772 2.1 608~5453 0.8~35
15 MR B 3856 1.1 1079~6815 0.65~1.6
15 KE 7055 0.6 914~16225 0.38~1.02
15 TR N 7831 1.2 1630~28672 0.28~0.88
15 R A 302 8.2 32~1286 6.7~12.88
17 e 3407 2.0 1904~5266 1.2~3.4

AR TAF DI RAEARA ALK, X Pea A A AT BRI, AR5 0] A — s AR A 2 41
WCFIME, SRR AR S B PE N 1772 Qm,  RACMH SARARAE: ISR SR A R 5E
793856 Q'm, EHBHAF ALK KELS AT B 7055 Q-m, {ER IR AL AR 24 7831 Q'm,
Y S BELARARAL R s B EED 0 A PSP 280 302 Q-m RARFH SR RAIE: #5041 L PP 3 MH
43407 Qm EH AP RACRIE. B 1 AE N, FTXARET A REZETYIE, PR i e 2R
Frou: feNKE > KBS > WEUiEtCa > B a > B EICE > WA, SanitiE
AU, B LR R MR AT IR .

4. ELPEURRA AR BRI I

PR YR RS PR R R FE R, SR WSOR BE B E AR BRI R B2 BN T H AR ERIR 77 50, Belehr &
LA RIR AB B — e A B Y, 51 EEE SR, 2020). ARE TAERIIX 28N GDP-32" Z3fig
B4, Hi3EE Zonge A FIHEHIA 7, ZAX S FEAIA 0.000121 Hz #1] 8024 Hz JulE Py, A LA it il lH] k%,
fERERE 26 ANMZIE . WEAZ RATE S A P SRAE(S 55, ARV R A &40 16 Hz, 1% GGT-30 K%
(30 KW) AR, fe K D2 30 KW e K% H FRLEN 30 A iy i Hh FEUFR O/ 1000 Vs ST ] /s
F 125 ps; FAVUREE N 0.1%. AREG KRS RN 12 A, REHNEKE )Y 1000 m, IR SL K TEM/3
Pk, WHE K66 L&l K49 L2k FATIlIZE . K66 MLk Ry 300 m, K49 ML w640 m, &
rEEN 20 m, RE/REEWE L PR, BRI EWE 2 Fis.

Figure 1. Schematic diagram of electrical source TEM
B 1 BMRRTEREREE
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4.1 FMEREBMES T

ARI H AR X A1 B S R HEAT IR, PRI R A7 A58 ™ 25 ) o A BB AT B P AT 4R,
MZEK 2y 2000 m, W 2% £ B 1500 m~2000 m A7 T4 X 58l P, 5056 DX 1T -7 30, b T4k = 5 24 800 m.
AR Kb A FER ) A3 L BE S SR AT AR B, IR FETHEE, R A Rk AR, TR - IR
e, GIHSCER (Bt T 280F R RS A1 BOBRRIR Y 3 44l BRI . AR S A S5
W5E, BYER 1A FBE RSP ME N 302 Q'm RAKBH SRR . ARYEHT AR, B 5%, IR AR
BRoc i . Horh |4 3 9 K49 28, WLk (A% & S5 640 m. ARYEE| 3 Fros B AR AL pR, A 2 S
REFHER = O m G I, E/KFA7E 1400 m A1 1900 m A28, B LA, HEMIZ AL HE A 7 A
M) FAEAH, 7E/KFALE 1100 m AF7E—FFARPHL R, HENNZAAZTE W2 S . Wl 4 Bios, K66 2k
BACEED RN LM A HEBAKR, TCHE R, W2 PR, (H7E/K P4 E 1500 m~1800 m,

A1 B 53
CSAMTHiRAE  AVEEBFE R B8R

4

CSAMTEURAH  AbEI A MR A T 4O A

I

CSAMTHE] R PR AR P PR ] 7 H A
VR

Figure 2. Chart of flow
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Figure 3. Cross-sectional view of the global apparent resistiv-
ity of line K49
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Figure 4. Cross-sectional view of the global apparent re-

sistivity of line K66
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Figure 5. CSAMT inversion of apparent resistivity profile
on line K49
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Figure 6. Gravity Bouguer anomaly curve of line K66
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Figure 7. Gravity Bouguer anomaly curve of K66 line
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4.2. HFEWIE

N Y B6AIE HE R YR AR LR A R X K49 ZR AT K66 R4y I BEAT 1 AT 5 I AR b b R N R
JIWEE . AT SR B R FH GDP-32 #HLAT GGT-30 KHHAL, RS IE A B #E B el hr B oy 10
kmo AT PRSI LR K49 LRI LR PRIGFAS FEL R K49 2R EE &, MR SEE N 20 m, RAAREN&E, I
X BRGSO RAT A AU e, B 2R IR, BRASACIE, &5 oRA GDP-32" B scs2d HEAT &, AR
J& surfer B, AbFREERUWIE 5 Fros. MRAEE 5 B, (EKTALE 1100 m &b, [FFEAA LR RE S B iy,
[Fi] PRV AR R RN 25 SR W & R AT, HEWTTE A A7 AE B 7e S A PR . E Tl 26 K66 I K49 4k 4%~
17, AHEE 340 m, AIUEREINZL SR AR —F, H 1500 m~2000 m #ALTFHTIX, B X R SR, R
e PELAAR ) B, FE TR U B b, A SRS B R, A3 re B e 7 P A ) A R T BT

K66 £k H JJIE S KN 6 km, M A2 n] LIE ZI7E 1700 m A7 & HILE T 78 fuildE, w7
FiRe N TET XL E 4 Bros i) K66 2k 43804l r PH 2 Wr i 1], #kHL 1000 m~2000 m #E47 b pl . 7E 14
6 ATz~ 1500 m A, HiZkim binike, FEmRAr, (e 4 AL BT E R AR ks 7E 1500 m AL HE,
5 MR AEAE e, 72K 4 A1 SRS T, S (K FH 58 1A 762 ) %% 1800 m~2000 m
L, Bk R M B, R 4 A B B AR E T b A e AR ) A, PRI, A SR
L E I FEIMAYIE R, U0 A B R SRR R R 04T, BRARUF MR o A PR A AT 4R B
NS AL PRI .

5. &G

P R A I B R AR R, B SR AR XA TR X, (559K, AHEL TR i S At s g, 44
WIREEL. BAT, ERMABERL. S0 E, %0570 = 4 IEE BB R0 L BE SR K kb P S S AR s 3
E = 4 SOHBORIE ARA BRI EAR BRI R T A3 i BE 2 g SCR 7 sUHEAT BERHIRRE . it itk ]
DA BRAES GDP-32 BRI, R¥EHE 42 i, A IR A s A R 50% 3 5 be, S ik
BCRH] 16 Hz, KATHIRY 10 A BLE, SRS RGF, Bl B fdr, EW s . BlENFE &R
DX (¥ PR R AR F RS, 2T R, REIX P UR AN AL G, R AR, LT, AR
%, B WHZORT T R BORAE A 77 S e b IR R R, AHZ T VEAE & R T A v 1) S 75 S8 2 T 9T
EEUWH

W BT BT R & (2 5R VR B AR ERERT AT R 7T ) T3 H (114550119004) . HL 1 Y 5% A% FL R mT
FTHEWEIT) (114550118012).
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