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3D Geological Modeling and Visualization of Hongtoushan Mine
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Abstract Hongtoushan Mine is one of the deepest metal mine in China, with very good resource potential. Most studies of this mine
were based on two-dimensional modeling. In this paper, a Hongtoushan Mine geological database is first built, the earth surface 3D
model, the fault 3D model, the body 3D model and the stratum 3D model are then built based on 3D geological modelling and the
international 3D deposit software Surpac according to the geological features of this mine. In order to extract the ore—controlling factors,
some 3D spatial field models are built, including the lithology 3D field model, the fault 3D field model, the mineralization distribution
model and the geophysical index 3D spatial field models such as CSAMT model and TEM model after geological spatial divisions into
unit blocks. Those models can visually display the spatial distribution of the geological body, as a foundation for further stereo
quantitative prospecting prediction in deep and marginal parts of Hongtoushan Mine. The obvious advantage of 3D geological modelling is
shown in stereo quantitative prediction of concealed ore body, and it is of a high value in practical applications.
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Fig. 1 Hongtoushan Mine 3D model
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Fig. 3 Mineralization distribution field model
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Fig. 5 Lithology 3D spatial field model
W H A A S M BRE o AR 2035 1L 14 11 J2 AR i R
din - BIAEAC BE A XA SRR Im IR SR8 X 45T
FR L A B RR R SR B B T B L 9 6 A A 3 4
PEATAG A,

e = A (] 7% 0 A BOT I A AT A (R, B
ML A PR R 2R R AT 2 R, X AL T b 2 A
PN R BT B R 4 2 O G TR PR (R, DA A 219 4 )2 B A
BERY K 2% R a PR USRS, A 25 S A YRR 5 08 15 31
REAS by TR 1 PR

oAty = 2k b 57 25 (6] 3 1+ T U vk 5 R R AR O R
Bk, b = Y b 5T () 37 T S IO BT AE bR O EA T I
A5 RV R S5 HE DB, O R M 5 A R A = 4
Vi) 5 o 3 A, by N7 A i T A I AR AR AR

5 #%ig

(1) FH Surpac A4 1 YR 2T 2138 1L 8™ X B4
M FRARIY g PR AR A R Y DA = Al s ] R T R A
WX I R R AR RRE O Il s A BRI
PR IR BRI

(2) M T = 2 b 5T 2% 7] A58 78 A4 IO, T 5 007 4 A
FF R b T4 0 4 AR 09 = 2 s ) i A A, 0 DX UR R ST A
SE i TIO AAE E L A AR A

(3) T ST IX Y =4 e R SCEL T X = 4
LG AT I B2 (= 2L R P 1 e d PR =1 T T 3 21
BE T G EOULH FF B 78T X M BT BT 1Y S A] JR A S HORE G
AN R IR AT I A AR U o O Db AR
IR M, Js A ARV | JF4 R B i IR A 1 3508

S# B PEAEERAEMLEL T LA RN T H ERR
B 101 A RBER R T L H

% ik (References)
(1] F R 20 W A= o 05 R B BF5E (D] 2k ARJE R,
2006.
Yu Fengjin. The study of metallogenic model and prospecting pattern of
Hongtoushan—type deposit|D]. Shenyang: Northeast Unversity, 2006.
[2] Houlding S W. 3D geoscience modeling—computer techniques for
geological characterization|M]. Berlin: Springer—Verlag, 1994.

E6 HE=4=EHED
Fig. 6 Fault 3D spatial field model

SCIESCE & TECHAOLOGY REVIER

B 7 BETBwE TEM Z 4% Ei5R5
Fig. 7 TEM 3D spatial field model

[3] J8 k. 22 BT X LU 7 PR = A bt i 12 455 8 HC R T AE R [D]. K7
R R, 2009.

Zhou Sheng. Three —dimensional geological modeling and application
study of copper deposit of Fenghuangshan in Tongling, Anhui [D].
Changsha: Central South University, 2009.

[4] BAe. =ABCT 0 RS KR HOE B HUNAT D] KT hR R,
2006.

Mao Xiancheng. Research on 3D digital deposit and stereo quantitative
prediction of concealed ore body[D]. Changsha: Central South University,
2006 .

[5] Gong J Y, Cheng P G, Wang Y D. Three —dimensional modeling and
application in geological exploration engineering [J]. Computers &
Geosciences, 2004, 30(4): 391-404.

(6] E4btf, P f, PO, =4k i )2 i) WAL h b s R BT SE (], A T
225 TR, 2003, 22(10): 1722-1726.

Wang Chunxiang, Bai Shiwei, He Huaijian. Chinese Journal of Rock
Mechanics and Engineering, 2003, 22(10): 1722-1726.

[7] TR REME, fT 60, ST IR 4 ) = A R AR B T A FR e
HI[T]. 2 £ T AR 23R, 2004, 26(3): 373-377.

Xu Nengxiong, He Manchao, Jing Haihe. Chinese Journal of Geotechnical
Engineering, 2004, 26(3): 373-377.

(8] X1 &, HIEIE. K7 MORPAS 5 S8k # B 2 47 2 R A5 B 0™ B
WAV V1 g B MBI A 5] ). b B 5 309K, 2003, 39(4): 65-68.

Liu Xing, Hu Guangdao. Geology and Prospecting, 2003, 39(4): 65-68.

[9] & Jil4x, AR5 B, XIBE W, 45, B30T PR = 2k 2l 50 A i nl g Ak 35T,
RHE &4, 2009, 27(19): 65-68.

Luo Zhouquan, Zhu Qingling, Liu Xiaoming, et al. Science & Technology
Review, 2009, 27(19): 65-68.
[10] s 3cHh, SENrH7, 220, 45, =iz R B ARG SR (M]. L
A WO R, 2007
Shi Wenzhong, Wu Lixin, Li Qingquan, et al. Three—dimensional spatial
information system model and algorithm [M]. Beijing: Publishing House
of Electronics Industry, 2007.
[11] AR, 4R HaZT, BRE, 55, faHL™ LR AE 30 B0 B AR 1A% () =4 ] Bl
A TFIN —— L4 1805 e JRUJEA Lo B A ) (). 34 BT i 4, 2010, 29(2-
3): 401-413.
Mao Xiancheng, Zou Yanhong, Chen Jin, et al. Geological Bulletin of
China, 2010, 29(2-3): 401-413.
[12] 4B 2T, JA ik, BRE, 45 B F 3 2k ol 90 Ak SR8 Y b o 4 25 18] 25 43
Hr[J]. HEEAE B, 2008, 6(5): 33-37.
Zou Yanhong, Zhou Sheng, Chen Jin, et al. Geomatics World, 2008, 6
(5): 33-37.
[13] B A 4, BEWE, xVbe ], 45, 07 1 =2 SCAR @it (1] R4 A
REBLE IR, 2007, 21(4): 9-15.
Luo Zhouquan, Lu Hao, Liu Xiaoming, et al. Journal of University of
South China: Science and Technology Edition, 2007, 21(4): 9-15.
(FHEHS N FE)

51



