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ABSTRACT

Conditional Simulation of correlated assay variables is a subject of significant recent and current
development. The objective of this thesis is to evaluate the available approaches in this area for
mining applications. BHP Billiton’s (BHPB) Y andi Channel Iron Deposit (Yandi CID) in W estern
Australia was selected for these tests.

The Yandi CID is 150 km by road North of the town of Newman in the Pilbara region. This channel
iron deposit (CID) infills the meandering t ertiary pal aeochannels of M arillana C reek, w hich are
450m - 750m wide and approximately 100m deep in the centre. The deposits outcrop as a series
of low mesas beside the present day creeks and were divided into three areas (Western, Central
and E astern) within which i ndividual m esas are num bered. A N orth-South trending part of t he
channel (mesas C4, and part of C5) is the focus of this study. Drilling of the C4 and C5 mesas is
on grids varying from 25m x 50m to 100m x 100m.

Although the Yandi CID is mined for iron ore, the concentrations of the contaminants Al,O3, SiO,
and P ,O5 are eco nomically cr itical. T he | oss on i gnition ( LOI), w hile not st rictly sp eaking a
contaminant, is also an important product ch aracteristic for iron ore customers. The correlations
between t he assay v ariables and t heir r elative abundance s vary f rom sa mple t o sa mple. F or
resource modelling, individual samples were grouped together into domains of similar geological
and geochemical character. The ‘Main Ore Zone’ of the Yandi CID was the domain selected for
study i nt his thesis. Detailed uni variate, bivariate and m ultivariate a nalyses were use dt o
characterise this domain before proceeding to the simulation study.

The Conditional S imulation methods evaluated in t his thesis are al | G aussian-based and they
include Conditional Co-Simulation using the Linear M odel of Co-Regionalisation and two ot her,
alternative m ultivariate simulation m ethods, w hich use M in/Max A utocorrelation F actors or t he
Stepwise C onditional T ransform to de -correlate assay v ariables before per forming i ndependent
Conditional Simulation. Twenty simulations were generated for each of these simulation methods.
Itwas found that Conditional C o-Simulation best r eproduced t he ch aracteristics (histograms,
variogram, scatterplots etc) of the declustered drill h ole data. Whilst simulation usi ng M in/Max
Autocorrelation Fact ors generally pr oduced acce ptable r esults, the method di d no t adeq uately
reproduce t he variance oft he assay variables. T he uni variate st atistics, hi stograms and
experimental variograms were acceptable for simulations generated from the Stepwise Conditional
Transform. B ivariate st atistics, cr oss-variograms and sca tterplot r eproduction f or t he S tepwise
Conditional T ransform w ere unacce ptable. This method produced inferior results because there
were insufficient sa mples to obtainar eliable transform of thet hird assay variableint he
transformation sequence.

None o ft he abov ementioned si mulation m ethods provides good r eproductiono fal It he
scatterplots. This is due to the presence of clay pods, which cause some scatterplots to display two
trends. T hese cl ay pod s contain hi gher per centages of SiO, and Al,O; than t he surrounding
material (known as CID). The clay pods are generally smaller than the drill-grid dimensions and
thus their | ocations are generally unk nown. T he | ocations of the clay pods were simulated via
Indicator Conditional Simulation. Condition Co-Simulation was then performed se parately for the
clay pods and the CID. This significantly improved the reproduction of the correlation coefficients,
the scatterplots and visually the simulation was more geologically realistic. This Indicator
Conditional Simulation of clay pods followed by Conditional Co-Simulation of assay variables is the
recommended approach for simulation at the Yandi CID.
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