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Abstract 

The Broken Hill Zn-Pb-Ag deposit (Australia) is the largest base metal deposit in 

the world (Large et al. 2005)1. Despite almost 130 years of mining, core logging is still 

undertaken qualitatively. Most old core has disappeared. The Western Mineralisation is the 

subject of this study and it is soon to be exploited in the Rasp Mine. The 77 Western 

Mineralisation drill cores provided an opportunity to statistically evaluate 3,215 surface 

and underground samples. In this process, 61,696 data were acquired from magnetic 

susceptibility measurements and quantitative mineralogical, lithological and textural core 

logging. These data sets were integrated with assay, specific gravity, collar and survey 

data. The large data sets2 (93,192) were treated by statistical methods such as univariate 

and bivariate analyses, compositional data analysis, statistical test, linear multivariate 

regression, cluster analysis, principal component analysis, variogram analysis and 

univariate ordinary kriging estimation. Moreover, the previous data set of mineral 

chemistry was evaluated by correspondence analysis, compositional data analysis and 

principal component analysis. The statistical results were demonstrated in variety of 

diagrams such as bar diagrams, core log diagrams, contour plots, correspondence map, 

map of PC loading and PC score, biplot, 3D biplot and 424 cross-sections of the orebody. 

It was shown that Bi and Sb are pathfinder elements for the Western Mineralisation and 

that these elements form a broader halo around sulphide masses whereas Ag, As and Cd 

form a small halo. Galena-sphalerite rich ores have a higher proportion of magnetic 

pyrrhotite and magnetic susceptibility can be used to evaluate proximity to sulphide 

masses. Statistical studies suggest that Broken Hill might not be an isolated deposit and 

that the "next" Broken Hill may not be identical. Predictor elements for Pb are Fe, Ag and 

Bi and for Zn are Cd, Sb and Ag. Optimal sampling is on 22 m and 10 m along and across 

strike respectively and a 20 × 20 × 10 m polygon is the optimum size for block model 

analysis. The Western Mineralisation at Broken Hill is zoned from a Pb-Zn-S-Cd rich 

upper portion to a Cu-Ag-As-Bi rich lower portion. Variations within the Western 

Mineralisation may be primary features but are more likely to derive from intense 

tectonism.  

 

                                                            
1 Harvard (UTS) Style - 6th edition (version 2004) has been used for the purpose of citation and 
referencing. <http://www.lib.uts.edu.au/students/discover-your-library/referencing-and-
writing/endnote/styles> 
2 The data base (Excel Format), additional diagrams and satellite maps of this thesis are provided in 
supplementary files included on a CD to this thesis.  
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Definition of abbreviations and acronyms 

@: At  

Å : Ångstrom [One ten-billionth of a meter (10-10 m or 0.0000000001 m) or 1/10th of a nanometre]. 

3D: Three Dimensions  

AAS: Atomic Absorption Spectrophotometry 

AI: Additive Index 

ALR: Additive Log-Ratio  

AMS: Average Magnetic Susceptibility  

B: Barren  

BHT: Broken Hill Type deposit  

BIF: Banded Iron Formation 

BLUE: Best Linear Unbiased Estimator 

CBH: Consolidated Broken Hill  

CRA: Conzinc Riotinto of Australia Limited   

CLR: Centred Log-Ratio  

CML7: Consolidated Mining Lease Number 7  

Cn: Normalization Coefficient 

COV: Coefficient of Variation  

DI: Denudation Index  

EMPA : Electron Microprobe Analysis  

F: Fisher test 

G: Variability Gradient or Variability Index 

HFSE: High Field Strength Elements  

HiP: High (95 %) Probability  

IBP-R: The Integrated Bridging Program Research 

ICP-MS: Inductively Coupled Plasma Mass Spectrometry 

ICP-OES: Inductively Coupled Plasma-Optical Emission Spectrometry 

ILR: Isometric Log-Ratio  

LMR: Linear Multivariate Regressions  

LoP: Low (5 %) Probability  

LP: Linear Productivity  

m: Metre 

Max: Maximum 

Min: Minimum  

MMS: Maximum Magnetic Susceptibility  

MM&M: Minerals, Mining and Metallurgy Limited 
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Mean of K.Var: Mean Kriging Variance  

Mean sq. error: Mean Squared Error  

MVT: Mississippi Valley-type deposits 

N: Number  

NBHC: New Broken Hill Consolidated  

OZ: Ounces 

P: Productive  

PCA: Principal Component Analysis  

PC: Principal Component 

PCV: Percentage of Cumulative Variance 

ppm: Part per Million   

ppb:  Part per Billion  

PPI: Percentage of Proportional Inertia  

PPV: Percentage of Proportional Variance  

P-T: Pressure-Temperature  

Q: Quartile  

RD: Real Dimension   

REE: Rare Earth Element 

RL: Relative level   

RQD: Rock Quality Designation  

SI: International System of Units (metric system) 

SD : Simplex Dimension  

SEDEX: Sedimentary Exhalative Deposits 

VB: Vertical Bar  

VBA: Visual Basic for Applications   

VCC: Volume Variance Comparison  

VIF: Variance Inflation Factor  

vol. %: Volume Percentage  

WestMin: The Western Mineralisation  

WMDD: Western Mineralisation Diamond Drill core                       

X: Element Concentration  

XRF: X-Ray Fluorescence 

ZC Ltd. Zinc Corporation limited 

ZC: Zonality Coefficient 

ZI: Zonality Index 


	TITLE: Orebody Modelling for Exploration: The Western Mineralisation, Broken Hill
	Table of Contents
	Abstract
	Declaration
	Acknowledgements
	List of Figures
	List of Tables
	Definition of abbreviations and acronyms




