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Fig. 1 Simplified geology of the study area
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1—Tongtoujian Formation; 2—upper Yueshan Formation; 3—middle Yueshan Formation; 4—lower Yueshan Formation; 5—diorite; 6—

fracture zone; 7—measuring normal fault; 8—measuring revers fault; 9—measuring parallel fault; 10—measuring and indicated fault; 11—

1# orebody; 12—2# orebody
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(a)—Actual samples; (b)—virtual drills from samples; (c)—ore body’s shape:model constructed from virtual drills

3.3.2 HHhmiLBEEER

AR A B A 1Y 52 B ROSE o 7 X H 128 19 4y
R IEAT I 3 s A2 B BB RS, 4k T DAX 2L kriging
D75 g e S R R, SR Cu 7 8 P AR TR 1 b A
R T X LG43 B AN (] 43 9 238 4 U 3 HROE R T 45 2R
AISZIE A SCAr AR T T 1XIX1,2X2X2, - [ 8
XX W F I HEA A E T AR A 5 o P
LI Y8 W b @ 2 - N B LN BB
RA BRI AR » 322 R WEAE Jmy 1 Y 182 2532 7 B A
[] BF A L 1Y) kriging J5 2200/ . fH 2 43 Bl ) 4
XA X4 JG, Wi 45 5 ) kriging J7 22 A0 T2
Ao B RS ALY D DR AT R R e 4 0 P B, A
FHBIE S RN 2ok A T R G L /NR
JEAR AR £ A A R . Horb R keiging (RF 11X
13 HER) o 4 X4 X4 Jr PR B B kriging 11400 45
Rt A7 8 YRR & 5 FR o
3.4 HEREERNLSNR

Shy B UE AR SC 5 vk R A P RN S M L 4 ) DA
i kriging % 488 W ik DA K X £ kriging 75 % %)
Cu fiff 5 HATAE B, 25 B 25 3L 7] 30 S50 09 A X 12 22
F) T35 3, Horob B kriging A 8 N [A] 43 B 232 1 B )
NEER R 1XTIX1,2X2X2 F 5X5X5),

R3I FRAAEHEER

Table 3 Estimated reserve using different approach

KW T7 i AR R 2 ORI 5 IR SR 45 B/ LSt i 00D
1% 8 P W s 86.3

iE kriging 91. 6

8% kriging 102.3.98.8.96.7.,96.5.,96. 4

123 AT AL AH XS TR G )5 ik & kriging 77 1%
()it B A O T LR A R 0E kriging D7 AT
SRR Cu fiff AR 3% 3 2202 T A 4 LA
PS&AE DA W o e FE N P T G (G e E S
GV S AN R B 43 9 238 068 T 45 A 5K ) 5 e (I Bl
) 43 UCCECA T 1S T SR 25 SRk AR 5 A
L 1A 43 A 2% B0 X B0IE 45 43 A DA K™ B FE R R AR
B X% kriging % ii kriging B RE AT &5 34 Hb i
75 S ()R S A
3.5 HEBEERARIE

TESEBRAE 77 b A v, EA L UL 5 B
o I =4 A B R B AF B W = 4E W] AL
AL ZRAE i 5T A 35 F0 O 5 U2 8 5 (58 b ) T AS [] 19
FEARAR Z XA i A] R 3 A AT Bl A B L T
AT I BT AR T R R R A S T AR S .
A W o T A W AR IS P B AR T 2 WA
BB TTPEAL 7= 9 U5 A4 Tl 8 b A 2 A8ORE B A 1 4
TR T AR R 1 AT SR B BT A 0 B S A TR A
R, ARG8T AR ME 52 83X B 3l A5 5 R AR PEAL L
S A AU S ] A HOR AT L B A A B 5 T 2
A YRR B 6 SR T R AN [R] 2 2 5 A7 8 245
PEHCH A A

1 i ie

AR S 2o X 2 PR 4% 18] A PR AR R A Y 23
EEYL ISR JLRGAR

(1D AER 7= BT PR PR O v R = 4 st 2 A
FLBEA SRR A A ity 7 A6 R B AT T 0L R A e R
0 AR ASEAT LS S WA A 1) 225 [0 8 285 0 J A



BB AT SRR R AL B 3 A7 5 DL e LA fi A B b g T 1525

Bl S =R M AR T
Fig.5 3-D property model of copper grade

(a)— X # kriging B ; (b)
(a)—Model generated by lognormal punctual kriging; (b)

4 X4 X4 P XL kriging 558
model generated by lognormal block kriging (4X4X4)

&6 BTN [F S AL A g A B L, L 4T Dy R T S R AR
Fig. 6 Extraction of ore body by different cut-off, the red part is the part with its average grade is above the cut-off
() —B A AL B R s (D) —>9205 (O —>805 (D) —>7% 3 ()—>6 3 (D—>>5%; (@) — >4
(a)—Ore body grade property model; (b)—=>9%; ()—=>8%; ()—>> 7% ; (e)—=>6%; (D—>>%5; (g)—> %4

AiE 117 LA BB A2 5t 4 A 1k 5 55 10 25 1) A8 S AL A

(2) MXHE GETE 3 T e & A M B 8 12
B AR 15 VAT 77 0% U8 i i SE AL A L O
SHE B 1 235 A4) 1 J3 30 B WL AR AIE  [R) B A5 S R B R B
AT i) AN ) RUBE R 728 S LA J2 AT fof i
T NIE R

(3) AHXF T kriging J5 10 & » & kriging J7
T 0 A (L 285 SR 0T A ] B RIS T Ty 2%

(D) BR T =Y 2B AR M sh 5 B

B HOLE BRI RE ST X T AR T R AR T
MR DR Y D SRS i AL 48 = .

(ELIE AR SCH I T A7 1E AN R 5 58 S W AE Joy 3
AR — Ry B T AR LA S B A o A
— PP 2 R SR AR — B R R AE B
I I BLAR 11X B AZ 7 A 3 5 G i 2
MRS pJC i R B . PR A SR A T U A A
B BR T SRR ST A A B S A A 5SS A
i 2% R R RS AL BRI R 7 S MR AR AR . el i



1526 Moo

¥R

2011 4

AT R R e TRORS
x OB

O BEUETE. 2008 FET M BRGT IR0 = 4 v A Bk BT . b
PR 5N 3 L e e A

& % x #t

AHEZE, Eouk, B, B, 2004, b T = 4EME BB ST M
FH. R M AL 5 0 2, 28(4) :470~476.

R FAR . SBIGH. 1993, W IRGETH I K Hb B3 Gt v 24 19 318 5 R A
Jbmt i 4 ol A

AR, ETEIE. 2001, HbJTUGE T2 AE R 7 BEUR /6 it 2 b i
N M5 B, 37(6) :61~66.

S, WAL, BT, HEh. 2009, —FhFaldAr SR BGTE . db
TR AR  BRBHFE ML, 45(6):1033~1038.

BB WA, DHN. 2010, Hb AR RS ST OREG — B A A R
TeBOE. H E T R = 39(3) :420~425.

P, bR SC, BIRAE, SR, BRI, et 20100 RG]
T VA 2R AE A R He A 8 ) 6 . R S IR, 46(3)
0553~0560.

XS, XUMEE, 258108, 2009, 3 F #5011 2 55 09 = 4t 4 £l
BARGUR SN, &R 22 IR GBERE 2D . 39(3):541
~546.

BB, MR, 2009, JEFR00 bR E BB AL AR R R . A TR
24, 31(5):692~698.

Rl R E GHOF. Sk, FIERZE. 2004, =4k GIS HARAE
A = R & i IE SR S 0. R S R, 40(1):68
~72.

B, B, TR, BRETAE. 2003, LT 3 4 GIS KIHEDH) 4 1
Kl Rk, FEE L, 12(4) :60~62.

RS K BRFAFRE . WREETF. 2004, fEHLE L AT 12 8 B VR0 B f 4

T RGBT, AR TR 2 2 R CH AR E D+ 31(2): 111~
117.

IR, B KA. 2004, b BRRFAE = 4E 53 M B = 4 St S5 RSB0 BCER F
I, HWERBLEIER . 19(2):218~223.

R, WA, RAEA. 2006, = 4 b it A4S K T WAL R S 9 I
5% HEH%. 27(5).828~832.

Burrough P A, McDonnell R A. 1998. Principles of Geographical
Information Systems ( Spatial Information Systems and
Geostatistics) . New York: Oxford University Press.

Cheng Qiuming. 1999. Multifractality and spatial statistics.
Computer & Geoscience, 25(9): 949~961.

Crow E L, Shimizu K. 1988. Lognormal Distributions: Theory and
Applications. New York: Marcel Dekker Press.

Deutsch C V, Journel A G. 1998. GSLIB: Geostatistical software
library and users guide. 2™ ed. New York: Oxford University
Press.

Deutsch C V. Geostatistical Reservoir Modeling. 2002. New York:
Oxford University Press, 124~152,

Houlding S. ' W. 1994. 3D Geoscience Modeling: Computer
Techniques for Geological Characterization. Berlin: Springer
Verlag.

Journel A G, Huijbregts C J. 1978. Mining geostatistics. San Diego:
Academic Press.

Matheron G. Principles of Geostatistics. 1963. Economic Geology,
58(8): 1246~1266.

Pan Mao, Li Jun, Wang Zhan-gang, Jin Jiangjun. 2009. Application
of 3-D Geoscience Modeling Technology for Estimation Solid
Mineral Reserves. ACTA GEOLOGICA SINICA, 83(3):655~
600.

Webster R, Oliver M A. Geostatistics for Environmental Scientists.

2007. 27 ed. Chichester, UK: John Wiley &. Sons, Ltd.



%09 BB AT SRR R AL B 3 A7 5 DL e LA fi A B b g T 1527

3D Geological Modeling of Anisotropic Mineralization and
Its Application in Reserves Estimation
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Abstract

Mineralization is often considered as an integrated result of geological events and local processes, both
of which produce the nonlinear space variation mode displaying morpholoigcal complexity, varied grades,
and sizes of orebodies. Conventional methods of resource estimation have deviation on both calculation of
ore reserves and average grade of ores, and fail to realize instant management and visualization for real-time
data. Taking the central ore zone of Anqing copper deposit as an example, this study realized the precise
estimation and real-time management for ore reserves using lognomal block Kriging method and 3D
geological modeling. Based on spatial configuration of the samples, virtual boreholes were introduced to
approximately simulate orebody shapes using stratum tagging algorithm. With restriction of morphological
model in association with the variant features of ore grades, the lognomal block Kriging method was
employed to build 3D property model of grade so as to improve precise assessment of ore reserves.
Comparative analyses for the reserves data evaluated by different methods show that, relative to the
common Kriging method and conventional block method, the lognomal block Kriging method has obvious
advantages and its precision inceases with increasing’' number of sub-blocks but tends to stable soon. At
last, the study took use of visuliaztion technology to display ability of the 3-D geological modeling

technology in instant updating and decision making during mine production and development.

Key words: 3-D geological modeling;. ‘block Kriging method; solid mineral resources; geological

property modeling; morphological modeling of ore body





