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Application of stratagem EH4 system to prediction of hidden ore bodies

SHEN Ping, SHEN YuanChao, LIU TieBing, LI GuangMing, QIN KeZhang and ZENG QingDong
(Key Lab. of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract

The Stratagem EH4 system, made by Geometrics & EMI Electromagnetic Instruments, Inc., is a unique
magnetotelluric system using both natural and man-made electromagnetic signals to obtain a continuous electrical
sounding of the earth beneath the measurement site. It can be utilized to measure the electrical conductivity of
the earth over the depth range from a few meters to more than one kilometer by 10 Hz~100 kHz. The authors
have applied the Stratagem EH4 system to the exploration of various types of metallic deposits in China in search
for new resources since 2001, with good results acquired.

The results obtained can be displayed by a 2D model map (resistivity-depth map). The 2D model map can
clearly identify fine resistivity structures of different resistivity bodies. The EH-4 inversion tested by drilling has
yielded some new results: (D the shape and size of the studied mafic-ultramafic intrusion are displayed, and dif-
ferent intrusion facies and magma channels are identified. This intrusion is 800 m wide and up to 450 m deep,
assuming a funnel-shaped cross-section. The smaller resistivity (130~300  m) for the magmatic liquation Cu-

Ni deposit, corresponding to mineralized altered lithofacies, shows a basin in section; @ a concealed porphyry
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with high resistivity (higher than 300 & m) is detected. What is most important is that the mineralization

anomaly resulting from the epithermal copper-gold deposits may be defined by the smaller resistivity (lower than

100 Q@ m), with the anomaly assuming planar distribution; @ the concealed gold ore body of the shear type gold

deposit can be detected by the resistivity value of lower than 200 Q m, with its shape being veinlike in section.

The resistivity value of the wall rock is higher than 360 Q m.

The three examples of the studied deposits show that the electrical conductivity imaging of EH4 data can

not only clearly identify different resistivity anomalies but also reflect the shape and size of the buried mineralized

body or the deep geological structure. Therefore, the Stratagem EH4 geophysical technique can play an impor-

tant role in locating mineralization systems and defining drilling targets at depth, and this is surely most impor-

tant in subsequent drill-site positioning and potential resource prediction.

Key words: geophysics, Stratagem EH4 system, mineralization anomaly, hidden ore body, Cu-Ni deposit,

porphyry Cu deposit, gold deposit
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Fig. 1 Geological map of the Jingerquan Cu-Ni deposit modified after the No. 6 Geological Party of Xinjiang 1991
1—Quaternary sediments 2—Volcanic rock and volcaniclastic rock of Middle Carboniferous Wutongwozi Formation 3—Peridotite facies
4—Pyroxenite facies 5—Gabbronorite facies 6—Gabbro diorite facies 7—Plagiogranite facies 8—Ore body 9—Drilling hole and its

serial number 10—Location of EH4 section

(1] . 1991.
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Fig. 2 2D Resistivity model of the EH4 conductivity image system data (A) and geological explanation (B) along No. 98 exploration line

X X

in the Jingerquan Cu-Ni deposit
1— Volcanic rock and volcaniclastic rock of Middle Carboniferous Wutongwozi Formation; 2 — Peridotite facies; 3 — Pyroxenite facies;
4 — Gabbronorite diorite facies; 5 — Drilling hole and its serial number; 6 — Ore bodies and its serial number
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Fig. 3 Geological map of the Meiling Cu-Au deposit after
Beijing Institute of Geology for Mineral Resources and
locations of EH4 measurement lines 10
I—Andesite of Middle Devonian Dananhu Formation 2—Dacite of K 1k
Middle Devonian Dananhu Formation 3—Tuff of Middle Devonian m m
Dananhu Formation 4—Volcanic breccia of Middle Devonian Danan- “ ”
hu Formation 5—Diorite porphyrite 6—Rhyolite porphyry 7—
Quartz porphyry 8—Fault 9—Drilling hole and its serial number 460
10—Location and serial number of EH4 section 460 50 m

(1) . 2005.
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Fig. 4 2D Resistivity model of the EH4 conductivity image system data (A) and geological explanation (B) along No. 7 exploration line in
the Meiling copper-gold deposit of the Kalatage copper-gold orebelt

A EMTE R AT MR R R . 2003 EEEFEHKE
P R AR IS REAT T TR, A&
THRAEGRZ EHPIENEREENETEE, %E
WG A — R RER, AT REFEEE Y k.

FXHBEHEATAREALALTH, BV ER
ABBHRBAFEFEFE NP HUBRAENKSE .
By MG M RAE, BREEERREERK
GNIINE . HMRESAERKRBEEF I (BS5), E
mALFEF, MEdt, AR (60~80° ), FEEMM
i ERAFERED . REKBAMRKMIREIEE . 7
WRBDAEKE A, AERETAFEBY WS E
BH (1%9~3%), fE&BVYEEIAE, BAE
., BEWik 138 g/t, FHREMKT 10 g/t.

A T RAEAEH M1 [ R BT — R B FE R AR R AT
BBV RRINR, S5V XEEMEL T AME
T 7 &R EIRY BN L, BARIEHR 10 m. FLHEHE
E-FEHEHE (B6) RECTHTHFAE 2 ARKE
PR ORBEAR200 Q- -m)EMEME, /R, AH
MFEERA A TP EBEEREM AT F, BRKEFRTE
300 m; @QFEHZHEME (>300 Q-m) BHE, 4
2, MR AR A,

R4 2D HIHEH BRI EERERDN, EE5ER XK
REGCHMEEFRIE SEESITAY, PEEEE (>
300 Q-m) HMATRAIEAXAETEHE (MEMA
FERNKE). BEEHEE (<200 Q-m) BHEASH
RoOmy ek mes L s THE R : OFEHMERD
MR FEREEERERI; QR ELEE
M TERERE. TN, KBESXRE KRB
WA RERT LT HE . 460 FIRMF LT PR A8 B Rk
BRI T 50 m ZEFEFHF 300 m, ¥ KTH AKKH*K
2|, HAl, 460 &7 X EEKEESHH KT B
7 AT IR R .

2 THRMER

2.1 FRAMRGRATFTFAEEREE
3AANEFF . AR SRERE T R R B
WAFMEE (BFEHBE. ShHNRAKE) F4F
R R . EH4 ELE BT RIER A IRUTT 5 E
R T AR EHERZAMER. §0mEF
(BFEF 4 ExEaERaEaEk, MES (WRA
EHRK B - BEEREE. KLUEMTRES RSP



76 s 7S Hh TR 2007 £

[e]1
NE
| E
-
[-%]s
[@]s

¢ —i
7
B A A

B5 Hifdbl 460 &5 X 05 & & & EH4 fUlZh0 B
| —BNUERBY; 2 —FTAREALVAGREEAE: 3 —EBAFPRERNKE: 4 —F&FHEK; 5 —WERRT:
6 —#ifl; 7—EH4 WEMERERES
Fig. 5 Geological map of No. 460 gold deposit and locations of EH4 measurement lines
1 — Quaternary sediments; 2 — Chlorite quartz schist of Lower Carboniferous Baishan Formation; 3 — Middle Hercynian quartz diorite;
4 — Quartz vein (ore body); 5— Fault and its serial number; 6 — Drilling hole; 7 — Location of EH4 section and its serial number
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