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Application of EH4 in deep concealed rock (ore) body detection: A case study of the Donglufang
copper-molybdenum polymetallic deposit, Shangri-la, China

Abstract: This study uses the method of Audio-frequency magnetotelluric sounding (EH4) to detect and analyze the deep
geological structure in the Donglifang mining area. The underground spatial electricity and structural characteristics were
effectively determined. We built an EH4-based indicator system for localizing ore bodies and summarized the relationship
between the apparent resistivity anomalies and the ore bodies in the EH4 profile. The shallow veined or columnar low-
resistance bodies may correspond to the low —medium temperature hydrothermal gold, lead, and zinc polymetallic ore
bodies; the columnar medium-resistance or medium —low resistance bodies correspond to the silica or porphyry
copper—molybdenum polymetallic ore bodies; the medium-resistance bodies correspond to the medium acidic magmatic
rocks (porphyrites and porphyries). We identified eleven concealed ore bodies in the deep of the mine area, five of which
are consistent with the drill holes, and the remaining six have an excellent prospect of finding ore bodies. It is further
inferred that larger-scale porphyry copper—molybdenum ore bodies are formed in the deep rock body. This study proves
that the EH4 is an effective geophysical method for finding concealed rock (ore) bodies in the Dongxuofang copper-
molybdenum polymetallic mine or this type of deposit.

Keywords: EH4; Donglufang deposit of Yunnan province; copper—molybdenum polymetallic deposit; electrical property;

concealed rock (ore) body; prospecting signs

B E: XAETAAHE#HNE (EHY) XAV ERA S4BT R EBH T ERTHEN M0, HXH
ETH X T A SN, BXWETH A E#E (EH4) Ry Acx, R4 TEHAH @A R
MERFTRHRESTARXZ: AP ERRIERBKHEEAS L PRERTE L. 4. B854 BT K, EAR
RS KA FE AR LA REL LB R, PHAEANEFBREEEE (B, HH)
BE 77 RADNERTEKILLA, HPSA 5446, HA A KT HBERY,; - P RBTARIER

HEEWE: P EMLEARBIHSH (DD20160016-14)

This research is financially supported by the Geological Survey Program of the China Geological Survey (Grant DD20160016-14).
e 2=H (1982—) , B, Wit, WL TEN, MFHERY S BRI 58 T/E. E-mail: 278618901@qq.com
BINAEE: Mok (1983—) , B, ML, P TR, ek y) 85 # bRk # BT 58 TAE . E-mail: 13057980@qq.com
WHE HEA: 2022-03-30; 1B HH: 2022-07-18; RIEHE: T


https://doi.org/10.12090/j.issn.1006-6616.2022037
https://doi.org/10.12090/j.issn.1006-6616.2022037
https://doi.org/10.12090/j.issn.1006-6616.2022037
https://doi.org/10.12090/j.issn.1006-6616.2022037
mailto:278618901@qq.com
mailto:13057980@qq.com

%1 %

A, 5 EH4ERMERE () AR50 b it Rz

BLAR B B 6 % 4 R 49

FHRAERANEEAEAEY . AEXATAAALBNREHAEN FRHASZ BT X R LAY

RIFIRERE (F) K2R HRWE T

KW : EH4; ZE AN s HHZ BT s 2l RRE @)K RTKFS

FEDHES: P319.3+2 XHEAFRIRES: A
DOIL: 10.12090/j.issn.1006-6616.2022037

0 3%

AT PR A3 0 i X ) L e 7% Sk B AR R A B
FEARA W, b AR T R E S R R R
ARHG A (FE AR 35 5, 20205 B4R 45, 2021), LB R BT
IRECH J5 vk 1 S0 AR TE A Yl . ARk, 45K
b F 00 TR (EH4) LSRRG B2 /&5 L 3 BERedr | HRs
B S5 L AU AAE W 7 ) A OFE 2816 AT 3k, 20065
Wi BH R, 2009 1 81 BH 45, 2011; 3% & Ml /N5, 20115
Fok %, 20145 Bk RN EE, 2015; ZEHZE, 2017; 25K 5
A5, 2018; TL/NRAE, 20215 25 K 4, 2022) . BT T
B A (A0 A 3 55, 2008, 7K HE i A1 T8, 2015; 220
TE A 2019; 2% HZE 2021) Fl K SCIH A (X MR 2
2017) S Gz Al [R] B A B AR R T
BT BT H . HEAE (2007) £ 6
W25 AN AN RIS A 9 42 J8 7 PR R FH EHA HE AT T Bk
W 5E A FUM, B ALK I S R R TR AT He S
(2011) 76 55 45 B =F 5 1L 3607 #0 X 3 ] BH4 HE 17 22
LTI, 6 FR A A, J5 A BB AL E, IR &
Tolk B AR 4 s 1k .

ViR = VL& P X )2 & F 5B el
30 e I ) R A R T AR A DG B T -1 R
TP K R 40 2 & B R s (fk) A = A
b, R K UL RS R A L 2nil, gnAR )
W,OEWEE CERIS . % X H AT E Ry
1) B U 4 R S A T ke b 2 —, B T [ A
M T TAE B BT R TE (8 3 A, 20045 £ 2% HE
4, 20065 ¥ B AE, 2007; 2 3CE FiRE 8, 2007; £
SFE AR, 2008; B AE 4R 2009; Li et al., 2011; Yu et
al., 2014; Yang et al., 2017) . 4% B0 7 242 07 5 4 4H
2 & BT IRC IR N R R IR, 5 Rk 5 -
W R AL PO KR 2 A BT IR (B A e 45, 2021),
C A W 58 76 B b BT 45 18 (g 55, 2015; Bt A
a4, 2021) BT ML (R T8 22, 2018) | Hb 3k Py 28
(5k/NEEAE, 2017) . 3B ER b 2% (1 4, 2013; 5K /1
T2 45, 2017) %5 J7 WS T K JH A AF 58 TAE, $8th o~

XEHRS: 100606616 (2023) 01-0048—12

DR B A0 A B ELAT R 4R AT A 5, AT R R B R AT
PRIUARE , H 32 A RE i Afl A5 36 TR Cr ) Mk i o 3¢
BRI 5 0K s v 00 T CEHA) X7 DX TR 8 3 o 4
M EAT B A BT, BT AR S R A T R SE £
J D) A R T i 29928 DX BT Y M o R A [
I, Gl I Bl R I U AR S R, R BRI A 2 )R
AL, SCBL T R S, UER T O R A R

1 7 X 3 iR 4E

KWL ERmr X EEHBHZEN =R
FIAL AL T,b) FIRAEEL (Tysg) LIEEIIZR(Q) (K1) .
b i 2B (Tyb) 4z 5 7T 43 = B — B (T,0) IR
KAV AE B b B (T,0°) W H = i
A I Ve I, G AW IO R AL TE R
HUE W RAAR, WA R AL < B
(T,0°) A KA Ie = UK o WAL (Tysg') Hie 8 1
AL Ay R AN B e — B KA, LN K B 2 Tk =
AL REIE R RIS, T MRk E, RSk
o W1k, 4 BYRED IR 3w AL
W BRI A A A . 0 XA s X e, Bk
B F A -1 2 R0 52 X R AR R, Y
F 3 LLALZR 18] (B, Fg) b 3, OM ALV ) (Fy), 71k
Wk T H, B AE RN EE (RIFE,
2018; Bt A H#14%, 2021) .

2 =H B ERAE

XWX WA AR AR Gt ) 2R L SCIP 3 43 itk 47
P B 38 0 5, ) 8 Sk 5 A SR /N DU i e o g,
W5 240 41, Hg5 B LK 2. BT OF X FE A
554 0 eE AW ERAE R 2R, KEA>K
PRA >IN K By 5 0 3 K BE S S UK R D > 4
WA | IR SE R ST AR R A QR
LA B2 KBS | KA A N K B A a3
KOBE A, AT 5 BRI, R B A H BH R A
981~3686 Q + m Z [A], JLAT V- ¥ {E y 2170 Q - m; K


https://doi.org/10.12090/j.issn.1006-6616.2022037
https://doi.org/10.12090/j.issn.1006-6616.2022037

50 W T 5 SR

https://journal.geomech.ac.cn 2023

g i |Q_[ EAUERNT
HvEE B
pivkE— B
el = B
4B
I B
Pou] ey
[ @B ] K
K
TR
B

o 1 2%
AT b
%I\%Tng
T
H IR

a1 6 {3 B 5 b1 X B ]
Bl AYERA%2ET KHTHE

Fig. 1 Geological map of the Donglufang copper—-molybdenum polymetallic mining area

(a) Location sketch map of the mining area; (b) Geological map of the mining area
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Fig.2 Boxplot of resistivity of surrounding rock, ore, and
mineralized rock
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Fig. 5 Pseudo-section maps of the apparent resistivity—frequency and phase—frequency soundings of Line 7

(a) Pseudo-section map of the apparent resistivity—frequency sounding ; (b) Pseudo-section map of the phase—frequency sounding
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(a) Pseudo-section map of the apparent resistivity—frequency sounding ; (b) Pseudo-section map of the phase—frequency sounding
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(a) Profile inversion results by the EH4 method; (b) Sectional map inferred by the geological and geophysical explorations
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