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Fig. 1

Geological sketch map(a) and geological profile of iron—rich orebody of the Qidashan iron mine (b)

(modified after Zhou,1994)
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Fig.2 Schematic diagram of the associated Nb—Ta orebody in the Qidashan iron mine
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Fig.3 Geological profile of greisenized altered rock containing Nb—Ta ore
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Table 1 Physical parameters of typical rocks and ores

with associated Nb—Ta mineralization in the Qidashan
iron deposit
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Fig. 6 Schematic diagram of detection devices for audio—frequency magnetotelluric method
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Fig.7 High-density resistivity method results map of QDSG-1 profile for associated Nb—Ta ore in the Qidashan iron mine

W] R 32 2 LR 5 A AE A L B SR G Bk v T
.QDSG-11MZE 30~85 m A1 135~195 m AL Ay 77
H0Y I P S )0 L 23R S B P I, R ER 2 AS A]
JDRCIR 325 S AR 7™t G F B3R B AR 7E 200 Q- m
DATR o 56 TR 7 b 3R b 544 L1 58 17 00 RN DG A
() AP BORARE , W E T e Rk & 1A
FETEG AR B 3 5 B AT X (EAR — R 12,
1E QDSG-1M£E 90~130 m F J5 H L 1 HH & (9 AH XF
e P BH 3 S L B X 32 S5 L DA DX RE () T AE
A6 R MR N B & PR = s b AR 5
R S () A S BORBIRE , W R 5 4
B m e A A A S R B A X, 2R
Pl PA] DX R 1) TR AR A A, 5 JE AL W] 3K 60 m A I, 4
RAETO m LA Lo Wi TRER & 0K 5 =08 4k ik
AR P X R LB SR AR EE A S () A
b 5T — b R A B S0 R A A DT Sy 0 A T R
W HAE—5 R A BRI AN, LR S
YRR R S B RIAR YR A Z A A
AT HLBH A S R A B B AT AR A i
PEN G 3 — 2D BT AT LR FH H BH 40 218
I 2 AN TR () PR R 5 o3 A AR AR RRAE

SR AR A e AR 04 A b H 1
2% QDSAMT-1 I 25 R an /&l 8 firw , o A B
() FEL B S5 5 BB P IX . T 0 26 QDSAMT-1 5
QDSG-1F17, H M QDSG-1 £k 1Y 40 m &b IF 4 ,
PRI LG — 35 v S o] UM BT L S 30k . 5 =%
JEE HL BH R 26 QDSG— 1 H= 45 JF— 2, 35 40 K
L 5 28 QDSAMT—1 78 38 (R R 0~70 m)
I T gkl R s R E S R =9 ek

-50
7 - pI(Qm)
3040
-100
2680
2320
g
% =150 1960
1600
200 1240
880
520
-250
160
0
_300k__, S — el
0 20 40 60 80 100 120 140 160 180
e /m
B8 FRIEH EEEET B QDSAMT-1 &I H
AR RE
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Application of High—density Resistivity Method and Audio—frequency Magne—
totelluric Method in the Detection of Associated Nb—Ta Ores in the Qidashan
Iron Mine

DU Xin', JIA Sanshi’, FU Guohui’, SUN Mingyang®, CHU Huichao', YANG Xiaofeng'

1. Ansteel Beijing Research Institute Co., Lid., Beijing 102200, China;

2. School of Resource and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China;
3. Ansteel Group Mining Co., Lid., Anshan 114043, Liaoning, China

Abstract: A novel category of Nb-Ta-bearing greisenization rocks has been recently identified within the iron
ore concentration district of the Anshan-Benxi area, located at the northeastern margin of the North China
Craton. These rocks are predominantly found within the Qidashan open-pit mine, where traditional geological
survey methods have proven inadequate for assessing the potential of associated strategic metal mineral
resources. Consequently, the development and utilization of these Nb-Ta resources have been limited. Through a
comprehensive study of the geological and geophysical characteristics of high-grade magnetite ore,
greisenization rocks, chlorite schist, and granite, which host the associated Nb-Ta ore, particularly focusing on
the distinct variations in electrical parameters among these rocks, a combined exploration strategy was
employed. This strategy integrates the high-density resistivity method, utilizing small electrode spacing and
multiple electrodes, with the audio-frequency magnetotelluric method, employing medium-to-high-frequency
signals to effectively delineate the shape and scale of the Nb-Ta -bearing greisenization rocks. The findings
demonstrate that both the high-density resistivity method and the audio-frequency magnetotelluric method are
effective in precisely delineating the morphology and scale of Nb-Ta-bearing greisenization rocks, with
thicknesses ranging from 40 to 60 meters and depths exceeding 150 meters. This indicates a significant potential
for critical metal resources. Additionally, these geophysical techniques are capable of intricately detecting the
geological structure of high-grade magnetite ore deposits and the demarcation between iron ores and various
surrounding rocks. This provides essential data and empirical evidence for optimizing the design of safe and
efficient mining operations, thereby facilitating the integrated development of iron ore and associated Nb-Ta
resources.

Key words: Qidashan iron mine; associated Nb-Ta ore; high-density resistivity method; audio-frequency

magnetotelluric method; greisenization
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