Advances in Geosciences MERF}FRIIE, 2020, 10(3), 215-225 Hans ;‘,‘xﬂﬁ
Published Online March 2020 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2020.103019

Deep Metallogenic Structure Inference and
Uncertainty Study Based on Bayesian
Framework

Penghao Wang1z, Jinli Wang'2, Hao Deng12

'Key Laboratory of Metallogenic Prediction of Nonferrous Metals, Ministry of Education, Central South University,
Changsha Hunan

’School of Geosciences and Info-Pysics, Central South University, Changsha Hunan

Email: wphfenghuays@163.com

Received: Mar. 5", 2020; accepted: Mar. 19", 2020; published: Mar. 26", 2020

Abstract

Mineral resources evaluation is now gradually moving towards 3D quantitative prediction. How-
ever, with the increase of the predicted depth, the uncertainty of the metallogenic structure lo-
cated in the deep due to its scarce data has always existed. Therefore, how to reduce the uncer-
tainty and how to measure uncertainty is a hot issue to study the 3D quantitative prediction. This
paper mainly uses the Bayesian theory to construct the Bayesian model, and based on this model,
the Bayesian inference is made for the deep metallogenic structure of the Dayingezhuang mining
area, and finally obtains a visual model based on the deep metallogenic structure. Research shows
that the uncertainty visualization model obtained through this example is consistent with geolog-
ical research, and can provide guidance for subsequent iterative inference of 3D models of deep
metallogenic structures.
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Figure 1. Plan of Zhaoping fault (revisioned from Mao, X. et al., 2019 [15])
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Figure 2. Section of Zhaoping fault (revisioned from Mao, X. et al., 2019 [15])
2. BRHRERE~EE (B Mao, X. et al,, 2019 [15])
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Figure 3. Dayingezhuang fault string model
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Figure 4. Distribution of sampling points for ground gravity anomalies in Dayingezhuang
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3.1.3. EMEEHIE
BATEER TR X E T RE S B ESHEE, ik 1 Fin. FUWES] T 8L
PE LB BN BEREA, ARIRE T R ELS 9 MREAS, A JE S DL Sk Ik AR . 0 2 B

Table 1. System resulting data of standard experiment (unit: g/cm®)
# 1 ETEYESHSEBEE: gom’)

Byt Fegis HESE
s BRARA. RHKANE. BEfKAMHESE 2.41~3.28
T 23RN 2.43~2.7

Table 2. Samples of physical parameters of hanging wall and foot wall (unit: g/cm®)

F 2 ETEESBRHMA(RAL: gon’)
et FEARL FEAR2 FEA3 FEA4 FEAS FEA6 FEART FEA8 ENC]
ok 2.708 2.759 2.675 2.690 2.701 2.724 2.706 2.727 2.763
2 2.589 2.615 2.684 2.663 2577 2.609 2614 2.636 2.622
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Fijk :\/m 9)
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Hrb, G NENWE, p ARIRER, MR HFWIN S AN (x,y,2), BENILARBITTH A AR
(&m5. 80 )« BLIISH L H T SEBRHLER Py 3P R 85 FE A A N1 57 1, DR BEBRA M F R A FE AR A 2
A SRR FER TR . X BLIRATIS S A R e N B R S 3t e i R AR AR
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3.2.2. FeGIn

AR P T 24 e RLTE (B BR BOR RHRS FR H7 36 T AT 205 . AE AT DA 436 =
R0 RO, AE(ERAERSCF R — R /34 ELACS RP A — 5 x = {x, y, 2) A T EARAS LT i4 5t b
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Horb, Z 0B E(F) AR —DUEREEN RN, HTRANEE T 5908 — Sk i a1 A H L
55, WX (12)FR:

DOI: 10.12677/ag.2020.103019 220 HERRHE R


https://doi.org/10.12677/ag.2020.103019

EMsHE %
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Figure 5. (a) Physical Property Probability Density Distribution of hanging wall; (b) Physical Property Probability Density

Distribution of foot wall
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Figure 6. (a) Physical parameters Samples of hanging wall; (b) physical parameters Samples of foot wall
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Figure 7. Three-dimensional model information entropy of deep metallogenic structure
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