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Abstract: Located in the central part of North China Craton, Wutai area is an important area of gold mineralization in Shanxi Prov-
ince; nevertheless, complex geological settings of this area lead to rare recent prospecting breakthroughs. In mineral prediction, the
geological evidence weight approach can rapidly screen geological variables to calculate weights and anomaly index and extract local
weak geological anomalies, whereas the gray theory approach can delineate prospecting targets by using only a small amount of infor-
mation. These methods can be jointly utilized to look for a breakthrough. In delineating the prognostic target areas based on verified
known deposits, four primary targets and a secondary target in Wutai area were delineated. This Weight — Anomaly — Gray Theory
conjoint analysis is believed to be an important application in mineral prediction with unique application eftect.
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Fig. 1 Geological variables selected for the evaluation

of evidence in the study area
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Table 1 Weight of evidence factor in Wutai area
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Table 2 The singular index study area deposits at the

dimensionless value of comparative sequence matrix

U= Ar BAS W Au Ag Pb

5 W2 GIx wE REE R R
1 1.0000 09816 03632  0.0193 00762  0.3237
2 1.0000 09185 03734  0.0197  0.0785  0.2989
3 1.0000 09816 03813  0.0190  0.0942  0.3768
4 1.0000 09650 03135  0.0163  0.0832  0.3514
5 1.0000  0.8850  0.3615  0.0162  0.0781  0.3916
6 1.0000  0.8676 03108  0.0106  0.0719  0.3329
7 1.0000 09724 03470  0.0197  0.0374  0.3984
8 1.0000  0.9476 03462  0.0108  0.0714  0.3469
9 1.0000 09576 03068  0.0087  0.0760  0.3624
10 1.0000 09740 02998  0.0069  0.0744  0.3205
1 1.0000 09855 03249  0.0128  0.0660  0.3217
12 1.0000 09316 03517  0.0051  0.0771  0.3022
13 1.0000 09362 03224  0.0086 00771  0.3323
14 1.0000  0.9240 03415  0.0069  0.0819  0.3412

¥ifi 1.0000  0.9449  0.3389 0.0129 0.0745 0.3429
& 23570 2.6130  0.6740 2.8100 0.1900 0.1450
WIEE(E 23570 24689  0.2284 0.0363 0.0142 0.0497
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Fig. 2 The distribution of the correlation

degree of gold in the study area

BT OE S R R T R S A PRI T
B AT AT O TR A 3 ST e AT o [, X6
W SR B N BEAT AR Ze M 2 F OB A SR BT
B P I S A /N A e B S T R TR

DXIRA 3l 5 538, BT 2 A ) 5 O Xk
P24 R T@a&ﬁfﬁ*ﬁﬁ/f&ﬂf T8GR I%EE’\J
&, FEor KA IS B i 4 R AN

FEA A AN 2 1 1] ﬁEl’ﬂ’EFH,/Jﬁi&:?iE’J%LJFﬁE
Fo UAEE G IR () FE#S S %500 K
U7, XY X Y LU R B B A DG BB B T
B P R E HL  HE TaHRIX

S5 3k

(ARG e g i S0 5 TR B A (] 7 R 2% ([t R 2 (e
), ALH K E),2006,14(5):1-9.

[2]Zhao P D, Chen J P, Zhang S T, et al. Mineral deposits: geological
anomalies with high economic value[C]//Cheng Q, Bonham—Cart-
er G F. Proceedings of IAMG’05,2005:1022—1027.

(BT ARSI T SR IO . RGBT (M. b B IR
L, 1990.

(4175 W] 05— i X 22 55 S LA A ST D). o [ 4 B
KA LR E A8 3C,2009(1):5-15.

(51 R] A6 T 18 MR A 22 o5 B it —— A A L —
fR LB XS )] BHE BHT5 42 11,2013, 6:100-102.

[6]Agterberg F P, Bonham—Carter G F, Weight D F. Statistical Pattern
Integration for Mineral Exploration[C]//Gaal G, Merriam D F.

Computer Applications for Mineral Exploration in Resource Explo-

ration. Oxford:Pergamon Press,1990:1-21.

[7]Chen J P, Wang G W, Hou C B. Quantitative Prediction and Evalu-
ation of Mineral Resources Based on GIS: A Case Study in Sanjiang
Region, Southwestern China[J]. Natural Resources Research, 2005,
24(1):15—24.

[8]Cheng Q M. Application of Weights of Evidence Method for Assess-
ment of Flowing Wells in the Greater Toronto Area, Canada[J]. Nat-
ural Resources Research, 2004,13(2):77—86.

[9]JEmmanuel ] M. Carranza Martin Hale Geologically Constrained
Probabilistic Mapping of Gold Potential, Baguio District, Philip-
pines[J]. Natural Resources Research, 2000,9(3):237—253.

[10]Cheng Q M. Singularity modeling of geo—anomalies and recogni-
tion of anomalies caused by buried sources[J]. Earth Science: Jour-
nal of China University of Geosciences, 2011,36(2): 307—-316.

[11]Cheng Q M, Agterberg F P, Bonham—Carter G F. A spatial analy-
sis method for geochemical anomaly separation(J]. Journal of Geo-
chemical Exploration,1996,56(3):183—195.

[12) PR % 2 T A0 R il S 0 W 0 ik MOHAE )™ BT L 42
EXEFE’JLLFﬁ [D]. 1 Hb 5T R 2 (A 50 240008 3, 2007, (1):
35-=77.

(13RI A i A7 e P 7 0 2 e AL BT B 5387V ).
HBAAHTZE,2007,14(5):42—53.

A BRI RS R B A [, 4. A S B AE AN T B H ) B
0 e P 55 45 B SR IBURINZ B A 43 ). HusR B (o
HT R 22441),2000, 34(2):232-242.

VSCBKI. AEZRM i FSEe: 22 F A & Sede—) ™ LA AR —
I AR 5 T5 5. M ERARE (P R B BUR 22540, 2006,31
(3):337—-348.

[16]5K %%, A K F. & S Ak BEIS T BRAT ATl (99 B e U S SR 7
BRI P A4 I3 T 0] R S AR (1 SRR RR), 2012, 43(9):
3558—-3563.

(17122 EHEE, 52 W, DA 4K 45 BE T M GE T4 {5 vk 14 Jm o o S Pk 4
O LU IE )] e BEA2,2012,32(2):136 - 140.

(18X R . I R GEREATT i (M. B0 A8 BT 2 A,
1992:24-29.

(191 5 08, R AT SR AN AR A5 T K 6 TR 43T T 1 11 1 o fef i
HW PRSI )] TR A, 2007,22(1):56—61.

[20]Kang J, Zou Z H. Time Prediction Model for Pipeline Leakage
Based on Grey Relational Analysis[J]. Physics Procedia, 2012, 25:
2019—-2014.

[21]Song Q B, Shepperd Martin. Predicting software project effort: A
grey relational analysis based method|J]. Expert Systems with Appli-
cations, 2011, 38:7302—7316.

[22]Wang S, Zhang J L. Study on coal mines accidents based on the
grey relational analysis[J]. Journal of Coal Science & Engineering
(China),2008,1(14):81—84.

[23]lp W C, Hu B Q, Wong H,et al. Applications of grey relational
method to river environment quality evaluation in China[J]. Jour-
nal of Hydrology, 2009,379:284—-290.

[24]JFR 5 53 USRS . K 68 2R G XoF i PG 2 007 PR B b B 5 i EA 7 01
AT 7] A A R SR, 1994,3(5):312-316.

(25| AL BERE P10 S2 IR (0 R 8 BRIS TR VA 4 W™ B0 v i 2 I ).
HARHLT,1999,18(4):38—42.



