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GEOPHYSICAL MODEL OF IRON DEPOSITS IN FUSHUN REGION OF LIAONING
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Abstract: Fushun region of Liaoning Province is rich in iron deposits, which belongs to the eastern Liaoning-southern
Jilin metallogenic belt with the famous Anshan-Benxi iron deposits. The ore-forming strata of both are Anshan Group,
belonging to sedimentary-metamorphic type and obviously controlled by the stratified metamorphic rock series. The
Anshan-Benxi area is developed with Cigou and Yingtaoyuan complexes of Anshan Group, while the Fushun-Qingyuan
area with Shipeng and Tongshicun complexes of Anshan Group, and both share similar lithologic compositions and
geophysical characteristics. Based on the research project of exploration technology for deep blind orebodies, taking
Maogongpu iron mine in Fushun as an example, the paper analyzes the gravity-magnetic-electrical characteristics of iron

ores, and establishes the geophysical model. The research shows that the gravity-magnetic-electric integrated exploration
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is feasible and effective other than the traditional exploration by single magnetic survey. Gravity method has unique
advantages in horizontal positioning, while electrical/magnetic sounding works well in vertical. The polarization of
magnetite is obvious, presented as low resistance and high polarization. The gravity-magnetic-electrical characteristics of
iron ores are high magnetic, high density, high polarization and low resistance. The higher the grade is, the greater the
polarizability is. The resistivity should not be higher than 2 000 Qm, polarizability no less than 6% ,
susceptibility no less than 100 000x107 SI, and the density higher than 3.00x10° kg/m®.

Key words: iron deposit; geophysical model; gravity-magnetic-electrical integrated exploration; Fushun region of Liaoning
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A W AR BRI XA o DX 2= R i kA 9
G AT AR AIES E 000, FTLIE b
JEEAT S HEBRAT AR FCTE R P 2 v R 2 HAT W A2 1Y
PIvEE S (%1.2).

1) bk KA R A I RE LR AR B {E

457x107 SI, 2L 37x107°~1257x107 ST ; Fll % - 44
B4 18x10° A/m, ZBALIEH 0~380x107° A/m. BEHRAT
YA BRI A 195 225x10° SI, 24k
FFl 98 000x107~199 900x107 SI; F#% I K 7 091x
107 A/m, 254G 3 367x107°~10 509x107 A/m. W#
25 B R, BRI TE B S i S

BEEE . KR S 3 S AR 2.69%
10° kg/m®, ZEALIE R 2.58x10°~2.98x10° kg/m®. BEEKAT
YA 5% A A R 3.40x10° kg/m®, A2 b ]
3.17x10°~3.57x10° kg/m®. Pi& HAT 2 0.7x10° kg/m® 1]
TR WEET RERS TR O B B R R

MR R i R A I FLBH R AR Y (B R
4 907 Om, ZSALFEHE 577~12 181 Qm. BEEk A VLA IR
AEREARSEIIE N 1224 Qm, ZEALIE ] 335~4 248 Om.
WA 2 ARG R

Wb Kol w B R AL R AR SE 4
2.48% , S AL Tl 1.34%~3.32%. WG DE 4 AL %
BARFIE N 19.1%, ZBTER] 6.5%~33.4%. Wik 2%
5210 %, BRI WA S A T S

®1 XEHRFRSYESHNER
Table 1 Physical parameters of Archean gneiss

FE RS WEAESFEI10° S1 FIWL/(10° Alm)  FIREIRAI(°)  FIREALIIAL(C) HIEI(glem®) FHL BH%/Qm WAk 1%
P1-1-1 86.3 81.8 122.4 49.0 2.58 2122 2.12
P1-2-1 896.7 380.8 -30.2 -12.4 2.61 2571 251
P1-3-1 210.0 211.1 29.7 61.0 2.79 2830 2.09
P1-4-1 483 0.2 6.3 -19.2 2.66 12181 2.6
P1-5-1 46.7 0.1 197.8 68.7 2.65 9029 2.40
P1-6-1 44.1 0.2 112.2 38.0 2.65 8137 2.49
P1-7-1 55.0 0.1 157.3 743 2.64 6975 2.80
P1-8-1 929.2 0.6 309.7 37.2 2.73 577 1.99
P1-9-1 946.3 0.7 321.1 472 2.69 1225 2.79
P1-10-1 390.2 47 355.1 374 2.78 5897 2.93

AR HE 57 18 2.69 4907 2.48

ARG 37~1257 0~380 2.58~2.98 577~12181 1.34~3.32

O, 5. AL THH GRS ST PP T BRI B ST RURAR S 2013,
O, . AL THEE TGRS ST P RL ISR B ST RURAR S 2013,
O Uk, 55 LT BT I R I SOR R LR A I S . 2013,
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2 XEEHMEARSYESENER 32 EREY XEIYIESFE
Table 2 Physical parameters of Archean magnetic quartzite MBI SRR AMET XA (7)) ARss
v WEAERS Tt/ W HPHR AR/ y; S ) b T L s ELEE S b
PRS0l omm) g om % (3 3)50H7 , 57 X BRI O BE AL 305 5, 3 R
31-1-1  199900.1 10440.6 3.17 1778 29.9 28 581x107 SI; & RE A" 1Y A BCIRBH F N (1)
31-1-2  196686.8 9868.9 3.36 3061 8.64 AL ARG 85x107°~1 092x10°° ST, FEAF- Il
- Q. S pl 1Ak b ok £ 522 PR ] S 5.,
31-1-3  198213.2 1215.6 3.50 593 334 302x107 S 4y 417 1 il A R A2 AT 1 210
-6 >34 > % QT. Ll 7
31-2-1 1995277 99223 332 2188 371 184107 SLER AN 7310 ST HALE £ 1) i
K ML AAE — > -6 % e
31-2-2  197289.3 10509.1 3.54 575 51.4 HASIAFIIH— ARy 5x107°-20x107 ST, KBy
) % Al i 5 H A H
31-2-3  199698.1 9970.9 3.32 4248 10.81 R SARRENE. LT WL R PR LA A A7 A B
= S X EL 2 R S e -
a1 1920652 65434 ssr 174 10a1 jif?ﬂi%# 2 IX HL A im G 1 S R i ) 3
GOE7S
31-3-2  198578.6 7640.4 3.35 1563 11.51
31-3-3  192178.1 9079.7 3.25 2677 31.8 R3 ERETREW AMSHGITR
Table 3 Magnetic parameters of rocks/ores in
31-4-1 89701.2 7689.6 367 15683  7.68
Maogongpu mining area
31-4-2  167890.5 5632.5 3.26 678.9 12.3
T AR AN BRM BME SFE/
31-4-3  176890.2 6783.2 380 12351 879 10° Sl 10°SlI  10°8I
31-5-1  116789.2 6573.2 352 8905 657 RRAGHRFH NS 27 76 176 1754
31-5-2  98000.3 36816 357  357.6 115 WIR-TRERRANE 28 112 123 1739
31-5-3  156789.1 7890.3 3.32 578.3 8.89 wiE e 692 0.74 1085
[SEARuR Ak 114 46.4 0.38 4,56
31-6-1  112567.5 5237.7 3.37 675.2 235
IR EAE RN 34 927 1.05 2474
31-6-2 98006.5 6756.2 336 12768 227
i 4 184 2.06 73.06
31-7-1 98707.5 5231.2 3.25 335.2 17.8 X . )
RECRFREERHC NG 131 1092 85 301.62
31-7-2  879652.5 5789.2 3.35 536.7 23.7 B ’1 24000 200 285810
AR
195225 7091 3.40 1224 19.1
FHfE T A JA B AR L LA B LR A

3Ll 98000~199900 3367~10509 3.17~3.57 335~4248 6.5~33.4

33 EBREY REREMEHERRXIE

WG BRI T, BERRT AR 2P 2 5 0 X RERA AT AR AR EE R W3R 4.5, ik Eid
A, RERSTE BUHA B S LA R IR MR, BRI R AKX 2 2% 5
WAL S AL 2, REIE R R, FoA R G R R

x4 EREVRUHKTAHLERSEITER
Table 4 Magnetic susceptibility of magnetite ores in Maogongpu mining area

¥IH FEREL b2z W IME W KAE S A BT Iy % JUT WA
31.737 19 17.6756 10.3 74.0 28.900 28.900 312.428 26.969 22.683
L7107 SI.

®5 EAEVRHHVATESHSITR
Table S Density parameters of magnetite ores in Maogong mining area

¥fH LRI brifE2e e/ ME S ON[] VES (s WAE JUTEME FE
2.9674 13 0.05339 2.89 3.08 0.003 0.582 2.9666 2.9670 2.9600
A2 10° kg/m,
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Fig. 1 Magnetic susceptibility histogram of verification borehole
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28 B PH R N 1 211.66 Qm, 7224k 7 Fl N
440.74~1 740.04 Qm.

H 390 m ZALEHEREMZL B Ak, HfH

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

502 oo B

2023 4

0/0m

L 200Ky el [HUE) =l T P00

T

Him
|

B2 SiEFL B AT R A
Fig. 2 Resistivity histogram of verification borehole
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Fig. 3 Polarizability histogram of verification borehole
xR 6 ELEV RXEHTRABRSHSEITE
Table 6 Electrical parameters of magnetite samples from
Maogong mining area

i /A VipV K /% plOm
wi 35 1034.13 33.49 18.67 989.61
w2 7 3638.90 9.83 5.05 5109.83
w3 12 1730.57 18.09 7.52 2608.32
W4 29 2672.12 9.28 31.14 854.62

BB Tl s BRE SRR I T 6%, AN Bt
AR T 10%. P, @GS0 1A IR m AL ™ i ¢
ik i HL BERE RS OE R, B A R AR, W B R T
. — BT, SR E Ml it L BT i B AR AN e T
2 000 Qm, WALFRIAE T 6%. X FEHARLF AR T
AT SEHEZ AT B 2 A )
B AEE™ A iy (S AN BE TG A2 TR 14 T ] A

Pt , S T ST X REER A b ER P B (EE 0 R ) W 1
BEAY AR R R R R R B =
— " BRI, TR B (R R A ) S0 R R B
T T S RV AR R FEE 1 e AR A AR B 57 3

6 it
IR, B/ TEFONT b X (At Xt A ELAE
) N SFTHAL G UL Ay e — - B R R k™
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