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EXECUTIVE SUMMARY 

The Tasmania Mine is located 40km north-west of Launceston, in the town of Beaconsfield, Tasmania.   

The mineralisation at the Tasmania Mine occurs in faulted and folded, Cambrian to Devonian, 
metasedimentary rocks of the Cabbage Tree thrust slice.  The major zone of mineralisation, the Tasmania 
Reef (or Main Reef), is a quartz-ankerite-sulphide vein system occupying a dilational regime within a 
north-east trending fault that traverses the Cabbage Tree thrust slice.  

Thickness and grade of the Tasmania Reef is locally controlled by rheological changes in the host 
lithologies, both being more developed where the reef traverses the more competent conglomerate units.  
A number of splay structures also host economic mineralisation. 

Modern exploration commenced in 1970. In the ea  1990 , a  e e as established between 
Allstate Explorations and Beaconsfield Gold NL and production re-commenced in 1998 after 84 years of 
inactivity.  The mine ceased production in June 2012 with around 1.8 million ounces of gold recovered 
since 1877.   

Adequate quality control procedures have been implemented for diamond drill hole and grade control 
face sampling data but could benefit from the inclusion of standard and blank materials in sample runs.  
Assessments indicate that appropriate levels of analytical precision have been achieved, and the data is 
considered appropriate for use in resource estimation.   

In-situ dry bulk densities are derived from air pycnometer measurements of specific gravity of samples 
from the E and F series drilling.  Air pycnometer measurements will return marginally higher results than 
for normal dry bulk densities using an Archimedean immersion method.  The difference is not expected 
to be large or significant for Tasmania Reef Mineralised material.   

Manually constructed wireframes that honour the data and structural complexities more effectively have 
been used in the estimate.   

Samples were composited to full reef width and used in combination with an accumulation variable (true 
width x reef grade), to minimise the loss of data used for estimation.  In order to achieve valid local 
estimates in areas of low sample density, the use of high grade cuts to the reef composite samples has 
been applied.  

The resource models have been updated based on detailed statistical and geostatistical investigations 
generated using reef-width composite data subdivided by the mineralisation domains.  Sub-celled block 
models for the purpose of providing appropriate representation of the geological and mineralisation zone 
boundaries were constructed using the following parameters:   

�  Main Reef including East Hangingwall Reef 

à Grade Control Model   

à parent block dimension - 5m East by 2.5m North by 5mRL.  
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à minimum sub-block  1.25m Easting by 0.3125m Northing by 1.25mRL.  

à Exploration Model 

à parent block dimension - 20m East by 2.5m North by 10mRL.  

à minimum sub-block  2.5m Easting by 0.3125m Northing by 2.5mRL.  

� F1 Splay Reef 

à parent block dimension - 10m East by 5m North by 10mRL.  

à minimum sub-block - 2.5m Easting by 0.3125m Northing by 2.5mRL..  

Grade estimation was car ed  f  g d, e , c e ,  a d h .  O d a  K g g ( OK ) f a  
accumulation variable (reef true width x reef grade) and reef true width was selected as an appropriate 
estimation method based on the quantity and spacing of available data and style of mineralisation under 
review.  The resource model was derived via geological interpretation and modelling of the mineralised 
zones.   

A 3-pass search strategy was employed to generate the grade estimates.  For the first pass, the number 
of composites for a successful estimate was restricted to a minimum of 12 and a maximum of 30.  The 
search ellipse radii were aligned with the variogram orientation and the ranges were expanded out for the 
second pass.  The search ranges were expanded again for the third pass with the minimum number of 
samples reduced.   

Block grades were derived from dividing the estimated accumulation variable by the estimated true width.  
In situ dry bulk density was assigned to the model by using the estimated block grades for iron after 
statistical analysis revealed a strong correlation between iron and specific gravity from air pycnometer 
measurements.   

The grade estimates have been classified in accordance with the guidelines set out in the Australasian 
Code for Reporting of Mineral Resources and Ore Reserves (JORC Code, 2012).  Resource categories 
were assigned based on geological interpretation, data quality, data density and estimation quality.  The 
following table represents the Mineral Resource as at 30th April 2020 for the Tasmania Mine.  The 
resource has been compiled by Troy Lowien as a Competent Person as required by the JORC Code.   

Tasmania Mine 
Mineral Resource Statement – 30th April 2020 

Ordinary Kriging Grade Estimates  
Subdivided by Resource Category 

Above a Lower Cut off Grade of 3g/t Au.  
 

Resource Category 
Tonnes Gold Grade Contained Metal 

(kt) (Au g/t) (Au kozs) 
Measured 485 11.4 177 
Indicated 492 11.2 177 
Inferred 477 8.4 129 

Total 1,454 10.3 483 
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1 INTRODUCTION 

1.1 Project Location and Access 

The Tasmania Mine is located 40km north-west of Launceston in the town of Beaconsfield, 
Tasmania. The Tasmania Mine area is covered by Mining Lease 1767P/M (Figure 1.1_1).  The 
lease is due for renewal by 23rd July 2020. 

Figure 1.1_1 
Tasmania Mine  

Project Location 

 
 

 



Tasmamia Mine Page 10 
Mineral Resource Estimate 

 
April 2020     This document is uncontrolled when printed. 
file ref. 2458_200_002
 

 GROUNDWORK p l u s 

1.2 List of Abbreviations 

A summary of the abbreviations used in the report is provided as Table 1.2_1. 

Table 1.2_1 

Typical Abbreviations 
 

Abbreviation Description Abbreviation Description 
Au Gold mN metres North 
Ag Silver mRL metres Relative Level 
Cu Copper OK ordinary kriging 
CV Coefficient of Variation oz ounce (Troy) 
DDH Diamond drill hole Pb Lead 
DTM digital terrain model ppm Parts per million 
g/t Grams of metal per tonne of material % percentage 
JORC Joint Ore Reserves Committee QAQC quality assurance quality control 
kg Kilogram RC Reverse Circulation 
km Kilometre t Tonne 
m Metre kt Kilotonne 
M Millions Zn Zinc 
m2 square metre 2D Two-dimensional 
mE metres East 3D Three-dimensional 
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2 PROJECT BACKGROUND 

2.1 Exploration and Mining History 

Mining at Beaconsfield is centred on the Tasmania Reef.  Prospectors discovered the Tasmania 
Reef in 1877 when investigating the source of alluvial gold in nearby Brandy Creek. Mining 
between 1877 and 1914 yielded 854,600 ounces of gold at an average grade of 24.3 g/t.  During 
this time, mining occurred between surface and 455 metres.  Eventually, dewatering difficulties 
caused mine closure.  

Modern exploration commenced in 1970.  I  he ea  1990 , a  e e a  e ab hed 
between Allstate Explorations and Beaconsfield Gold NL and a feasibility study commissioned.  
Following this study, production re-commenced in 1998 after 84 years of inactivity with around 
1.8 million ounces of gold recovered since 1877. 

The mine ceased production in June 2012 due to the increasing costs of production and higher 
break even grade.  It was forecast at the time that a gold price of AUD$2,300 per ounce was 
required to break even, essentially sterilising the remaining resources.   

The mine was accessed by one main shaft (Hart Shaft) which has since deteriorated beyond 
use.  A mining study prior to closure identified a location from which a decline access could be 
mined from the surface, extending 3,600m to meet with the underground workings at the 430m 
level. 

The processing plant is currently under care and maintenance.   
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3 GEOLOGICAL SETTING 

Gold mineralisation at the Tasmania Mine occurs in folded and faulted metasedimentary rocks.  
The following description of the Beaconsfield regional geology and project geology is 
summarised from unpublished BMJV internal reports (MacDonald, 2004; Hills et al, 2003).   

3.1 Regional Setting 

The pre-Permian geology of the Beaconsfield area is dominated by northwest striking, northeast 
dipping thrust faults (e.g. the Cabbage Tree Thrust and Cobblestone Creek Thrust) 
incorporating Cambrian to Devonian stratigraphy (Figure 3.1_1).  Thrusting and folding is 
related to Middle Devonian deformation during the Tabberabberran Orogeny.  Metamorphic 
grade is lower greenschist facies.   

Thrust fault bound slices are defined from west to east as the Peaked Hill slice, Cabbage Tree 
Hill slice, and Cobblestone Creek slice.   

Within the Peaked Hill thrust slice, the Cambrian to Devonian stratigraphic sequence 
c f ab  e e  he A de  C ee  U a af c C e  h ch c  f a e ed 

serpentinised orthopyroxenite, pyroxenite and lesser felsic rocks.   

Within the Cabbage Tree thrust slice, the Cambrian age Blyths Creek Formation consists of 
limestone, shale, siltstone and conglomerate rocks.  Further east in the Cobblestone Creek 
thrust slice, the Blyths Creek Formation include shale, limestone, calcareous sandstones, 
siltstones and polymict conglomerate rock types.   

Within the Cabbage Tree thrust slice, the Blyths Creek Formation is overlain (with possible 
unconformable contact) by the Denison Group sedimentary units comprising the basal Salisbury 
Hill Formation and stratigraphically higher Eaglehawk Gully Formation.  The Denison Group 
sedimentary rocks are significant as they are the main hosts for the gold mineralised portions 
of the Tasmania Reef.  Defining a fining upwards sequence, the Salisbury Hill Formation 
c a  a  ebb e c g e a e, a  g  a d a d e c , h e he Eag eha  
Gully Formation comprises sandstone, calcareous sandstone and limestone rocks.  The Early 
Ordovician Flowery Gully Limestone overlies the Denison Group, and is, in turn overlain by the 
Late Ordovician to Early Silurian Johnstone Creek Siltstone.   

The Early Devonian Corn Hill Formation comprising turbiditic shales, siltstones and sandstones 
overlies the Johnston Creek Siltstone along an interpreted unconformable contact.   

Permian sediments unconformably overlie the deformed Cambrian to Devonian units in some 
areas around Beaconsfield.   
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Figure 3.1_1 

Tasmania Mine 
Regional Geology 
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3.2 Project Geology and Mineralisation 

Note that references to directions in this document are relative to mine grid where mine grid 
north is equivalent to 312.5° GDA north.   

At the Tasmania Mine, the mine sequence of metasedimentary rocks dip 50° to 80° towards the 
northeast.  The gold mineralised Tasmania Reef is situated along a dextral strike-slip transfer 
fault system which obliquely traverses the Cabbage Tree Thrust slice stratigraphy.  The reef is 
composed of a quartz-ankerite-sulphide vein system occupying a dilational regime within a 
northeast trending fault.  The strongly developed portion of the Tasmania Reef in the Denison 
Group sediments has a strike length of approximately 400m with an overall dip towards the 
southeast of approximately 50° to 70°.  The Tasmania Reef and associated fault structure is 
confined laterally along strike by the Cabbage Tree Thrust fault to the southwest and by the 
Cobblestone Creek Thrust fault to the northeast.  The Tasmania Reef outcropped on Cabbage 
Tree Hill (120m above sea level) and has been intersected in drillholes to a maximum depth of 
over 1,500m below sea level, remaining open at depth.   

The reef is divided into the West, East and Central zones, primarily on the basis of reef thickness 
and sulphide content, which is controlled to some extent by the host stratigraphy through which 
the reef system cross-cuts at a high angle.  The Salisbury Hill Formation contains three discrete 
quartz pebble conglomerate units (Cabbage Tree, 2CG, and Wet Beds conglomerates) which 
are significant in the mine due to strong reef development in proximity to these units, thus 
generally defining the Central zone.  The conglomerate units are relatively competent compared 
to adjacent sandstone and limestone units of the Denison Group.  The average width of the 
Tasmania reef is approximately 2.7 metres, although this increases to approximately 5 metres 
in the Central zone, which also has the highest grades (approximately 20g/t to 25g/t Au).  The 
Central zone also contains the highest proportion of gravity-extractable gold.  The East zone is 
hosted in the Eaglehawk Gully Formation and, to a lesser extent, the adjacent Flowery Gully 
Limestone.  Compared to the high grade Central zone, the East zone has a lower gold grade, 
and relatively high sulphide and arsenopyrite content.  Therefore, the East zone also has a high 
sulphur-gold ratio as well as relatively high zinc and silver grades.  The West area has lower 
sulphide content compared to the Central zone, but gold grades are also lower and water 
ingress is higher.  The mine stratigraphic column is shown in Figure 3.2_1 and a cross-section 
through the mine workings showing the local stratigraphy is given in Figure 3.2_2.   

The reef is thicker and gold grades higher in the vicinity of splays and offsets along the 
Tasmania Reef structure.  Reef development is diminished along a 45° southwest plunging fold 
or roll in the reef structure occurring between approximately 1250mRL in the northeast and 
950mRL in the southwest.  The reef structure flattens to dip approximately 45° and then 
becomes steeper with increasing depth.  The roll appears to be coincident with open west 
inclined syncline and anticline folds in the host rocks (termed the South Trevor (ST) syncline 
and Middle East Trevor (MET) anticline respectively), with the interpreted fold axis being 
approximately subhorizontal and bedding dipping as shallow as 10° towards the east.  The 
folding and change in orientation of the reef structure effectively define a lower limit to the 
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steeply plunging high grade Central zone.  As both the bedding dip and reef structure dip again 
increase with depth, zones of wider, high grade reef were intersected in development on lower 
levels (1120  1150 levels) .  F1 and F5 splay structures (similar to those seen higher in the 
mine), and East Hangingwall Reef structures were identified in the area below the ST and MET 
folds.   

Figure 3.2_1 

Tasmania Mine 
Tasmania Mine Stratigraphy 
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Figure 3.2_2 

Tasmania Mine 
Cross Section Through Mine Workings Showing Local Stratigraphy  
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The Tasmania Reef has been formed as a result of multiple phases of hydrothermal fluid ingress 
into the dilational zone.  Jones (2001), has distinguished five distinct vein stages (Figure 3.2_3).  
This work suggests that gold mineralization is limited to the first and third stages, the first event 
being responsible for the greatest volume of gold.   This early phase of pyrite + arsenopyrite + 
chalcopyrite + gold mineralisation is associated with laminated quartz vein material.  Gold 
concentrations within this first stage reach 3000 grams per tonne.  Far less gold is associated 
with the third phase, which consists of pyrite + arsenopyrite + chalcopyrite + sphalerite + galena 
+ gold.  Mineralisation occurs with ankerite veining and overprints the earlier phases of 
mineralisation. 

 
Figure 3.2_3 

Tasmania Mine 
Vein and Mineral Paragenesis of the Tasmania Reef (Jones, 2001)  

 
 
Alteration of the country rock by a quartz-ankerite-sulphide assemblage is limited to the 
immediate vicinity of the main structure.   

A stockwork style of mineralisation has been identified within the Cabbage Tree Conglomerate 
(CTC) in the immediate footwall to the F4 splay structure at the western extremity of Tasmania 
Mine defined resource (Figure 3.2_4).  This zone has been named the West Stockwork Zone 
and extends from just above the 805 level to just below the 915 level. 

The stockwork zone is characterised by swarms of narrow, discontinuous tensional veins that 
as a group dip around 75° to the southwest (mine grid), with the orientation of individual veins 
varying considerably.  The veining consists of quartz +/- ankerite and sulphides with 
disseminated sulphides also noted within the conglomerate. 

The mineralised zone displays a trapezoidal shape in plan section (Figure 3.2_5) with the length 
of the east west axis up to 50m and a width of up to 20m.  The southern and western edges are 
well defined by the F4 structure and the contact with the Blyths Creek Formation respectively.  
However the eastern and northern edges are less well defined and were based upon grade 
constraints in the diamond drill holes and the general strike direction of the veining 
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Figure 3.2_4 

Tasmania Mine 
West Stockwork Zone – Long Section 
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Figure 3.2_5 

Tasmania Mine 
West Stockwork Zone – Plan Section on 815 Level 
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4 DATA COLLECTION 

4.1 Drilling 

Diamond drilling to define the resources of the Tasmania Reef and associated splay structures 
was undertaken during a number of different programs.  Drillholes from the different programs 
are identified by a prefix from A to J and are summarised in Table 4.1_1.  The A and B series 
holes were completed in several surface programmes prior to 1996; the C series between 
August 1996 and April 1998; the E series between January and June 2002; the F series 
between December 2003 and 2005; and the J series between August 2008 and August 2010.  
The D series holes were drilled by LTK60 conventional methods for closely spaced grade 
control sampling.  The G series were drilled for the purposes of geotechnical investigations and 
were sampled when intersecting mineralisation.  

The majority of holes were drilled as NQ diameter diamond core holes with 9 drillholes in the 
F series program drilled using LTK60.   

4.2 Face Sampling 

Sampling of underground development drives on the reef structures was carried out regularly, 
with an attempt to sample every round. A total of 29,800 face samples have been collected at 
the Tasmania Mine.  Figure 4.2_1 and Figure 4.2_2 display the spread of face sampling data 
for the Main Reef and Splay Reefs respectively.   

 

 

Table 4.1_1 
Tasmania Mine 

Drilling and Sampling Statistics* 
 

Exploration 
Progamme Company 

Number of 
Diamond 
Drillholes 

Average Length 
(m) 

Total Metres 
(m) 

Number of 
Assays 

A series BCD 2 605 1,210 24 

B series BCD 22 847 18,633 853 
C Series BCD 58 287 16,650 896 
D Series BCD 73 37 2,716 959 
E Series BCD 31 250 7,755 646 
F Series BCD 103 287 29,546 1,352 
G Series BCD 2 14 28 34 
J Series BCD 37 202 7,471 1,701 

Total  328 256 84,009 6,465 
*Only those drill holes used in resource estimation 
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Figure 4.1_1 
Tasmania Mine 

Section - Tasmania Reef Drillhole Intersection by Program 
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Figure 4.1_2 
Tasmania Mine 

Section – Splay Structure Drillhole Intersection by Program 
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Figure 4.2_1 
Tasmania Mine 

Section – Main Reef Face Sampling Data 
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Figure 4.2_2 
Tasmania Mine 

Section – Splay Reef Face Sampling Data 
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4.3 Surveying 

4.3.1 Introduction 

All surveying at Beaconsfield has been recorded in a local mine grid which is related to the 
Geodetic Datum of Australia (GDA) by the following conversion factors:   

𝑀𝑖𝑛𝑒𝐸𝑎𝑠𝑡 = (0.6755908571 × 𝐺𝐷𝐴𝐸𝑎𝑠𝑡) + (0.7372776020 × 𝐺𝐷𝐴𝑁𝑜𝑟𝑡ℎ) − (4334631.3695) 

𝑀𝑖𝑛𝑒𝑁𝑜𝑟𝑡ℎ = (−0.7372776020 × 𝐺𝐷𝐴𝐸𝑎𝑠𝑡) + (0.6755908571 × 𝐺𝐷𝐴𝑁𝑜𝑟𝑡ℎ) − (3312139.5287) 

This results in a rotation of 47.5° from GDA north to mine grid north.  Mine elevations are in 
terms of mean sea level (M.S.L.) + 2000m.   

4.3.2 Drillhole Collars 

The collar positions of all drillholes were surveyed by a qualified surveyor using a theodolite.   

4.3.3 Downhole Surveying 

Drillhole orientation were recorded using an Eastman downhole camera, at intervals of 
approximately 30m.  Where drillholes have been intersected by underground development, the 
location is surveyed, and adjustments made to the database to correct the orientation.   

4.4 Logging 

Core logging is carried out directly onto Microsoft Excel spreadsheets with good detailed long 
hand descriptions of geology, including rock types, colour, alteration, and rudimentary structural 
data.   

Core recovery and RQD data are also recorded for the core run intervals.  Core recovery is high 
and is usually greater than 90%.   

Core is routinely photographed.   

4.5 Sampling 

4.5.1 Diamond Drilling 

Whole core sampling is generally used for the NQ drillholes, with core sampled to geological 
contacts.  Sampling was selective and restricted to portions of core around and including logged 
mineralisation and vein structures.  Whole core sampling was used to address a sample size 
issue related to presence of coarse gold in the Tasmania Reef Mineralisation, with the 
disadvantage that no core sample, apart from the crushed coarse reject sample, is retained for 
reference.  A limited program of wedge holes was used to twin sampled portions of the parent 
hole and to provide complete core samples of the mineralisation for reference.   
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4.5.2 Grade Control 

Grade control data comprises assays from chip samples along the sill drives following the 
mineralised reef structure.  The chip samples were collected, using a handheld rock hammer, 
across the face from left to right at chest height, sampling to contacts.  Face map and sample 
location information were recorded on face sample sheets.  The grade control data provides a 
large set of assay information available for resource estimation.  Although the quality of an 
individual grade control sample is poor compared to drillhole samples, the quantity and detail 
of the sampling allow them to be appropriately included in the resource estimations.   

4.6 Sample Preparation and Analysis 

Core sample preparation and assaying was carried out at Amdel Laboratories in South 
Australia.  Samples were up to 4kg in weight.  Sample preparation protocol is as follows: - 

� The complete sample is jaw crushed. 

� The sample is then pulverised to 90% passing 106 m. 

� A 1kg split of the pulverised material is used for screen fire assay (SFA) for Au (process 
FA1S).   

à A duplicate 1kg split and SFA is generated at a rate of 1 in 10 samples. 

� Another 250g split of the pulverised material is used for multi-element analysis (process 
IC3E for elements Ag, Cu, Pb, Zn, As, S and Fe). 

� Samples are also analysed for specific gravity using an air pycnometer process.   

� Sample coarse rejects and pulps are returned to Beaconsfield for storage.   

Grade control assaying was carried out on site by Aminya Laboratories Pty. Ltd.  Sample 
preparation and assaying protocols were not outlined in resource documentation.  The following 
assaying processes were used:- 

� Au is analysed using fire assay (25g charge) with AAS finish.   

� Sulphur (S) is assayed using a Leco process.   

� Other elements are assayed using multi-element AAS.   
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4.7 Quality Control Procedures 

A summary of current quality control regime is as follows: - 

� Diamond Drilling: - 

à Duplicate 1kg splits every 10th sample (correlation coefficient 0.99).   

à A total of 300 sample residues have been sent to an umpire laboratory (Genalysis 
Laboratories).  Results are documented to be good (correlation coefficient of 0.99) 
based on 103 of the result pairs having Au>3g/t (Hills et al, 2005).   

� Grade Control: - 

à Field duplicates taken (correlation coefficient 0.93).   

à 292 samples to umpire laboratories (correlation coefficient 0.93).   

 

4.8 Rock Density Measurements 

Specific gravities were determined using an air pycnometer process for drillhole samples from 
E, F and J series programs.   

The air pycnometer measurements do not account for natural porosity in the rock samples and 
will return marginally higher results than for normal in situ dry bulk densities using an 
Archimedean immersion method.  The difference is not expected to be large or significant for 
Tasmania Reef Mineralised material. 

.  
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5 DATA VERIFICATION 

5.1 Assessment of Quality Control Data 

5.1.1 Introduction 

There was no systematic use of Certified Reference Material during the assaying of drill and 
face samples during the history of the Tasmania mine to monitor the accuracy of the assay 
results.   

The precision of the assay data for the grade control and diamond drill hole samples have been 
assessed based on face channel field duplicate samples, on umpire assays of duplicate residual 
samples from the F Series drilling and on laboratory repeat analyses.   

The quality control data has been assessed statistically using a number of comparative 
analyses for each dataset.  The objectives of these analyses were to determine relative 
precision and accuracy levels between various sets of assay pairs and the quantum of relative 
error.  The results of the statistical analyses are presented as summary plots, which include the 
following: 

� Thompson and Howarth Plot showing the mean relative percentage error of grouped assay 
pairs across the entire grade range, used to visualise precision levels by comparing against 
given control lines. 

� Rank % HARD Plot, which ranks all assay pairs in terms of precision levels measured as 
half of the absolute relative difference from the mean of the assay pairs (% HARD), used 
to visualise relative precision levels and to determine the percentage of the assay pairs 
population occurring at a certain precision level. 

� Mean vs % HARD Plot, used as another way of illustrating relative precision levels by 
showing the range of % HARD over the grade range. 

� Mean vs %HRD Plot is similar to the above, but the sign is retained, thus allowing negative 
or positive differences to be computed.  This plot gives an overall impression of precision 
and also shows whether or not there is significant bias between the assay pairs by 
illustrating the mean percent half relative difference between the assay pairs (mean % 
HRD). 

� Correlation Plot is a simple plot of the value of assay 1 against assay 2.  This plot allows 
an overall visualisation of precision and bias over selected grade ranges.  Correlation 
coefficients are also used. 

� Quantile-Quantile (Q-Q) Plot is a means where the marginal distributions of two datasets 
can be compared.  Similar distributions should be noted if the data is unbiased. 
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5.1.2 Assay Precision 

The precision of the assay data has been assessed based on the assay results for the field 
duplicates, umpire assays of residual samples, and laboratory repeat analyses.  Field duplicates 
allow assessment of total precision, reflecting sample collection, preparation and analytical 
errors at the lab.  Umpire laboratory assays allow assessment of laboratory precision inclusive 
of sampling and analytical errors after sample pulverisation.  Laboratory repeat analyses allow 
assessment of laboratory analytical errors. 

The order of the comparative data types listed above reflects the successive removal of 
sampling error thus allowing the precision associated with each stage in the sampling process 
(field and laboratory) to be assessed.  Details of the available datasets and results of the 
statistical analyses are summarised below, while a full compilation of statistical plots of the 
comparative datasets accompanies the report in Appendix 1. 

Generally expected values are in the order of 15 to 20 Mean % HARD for field duplicate and 
coarse duplicate samples (i.e. the most sampling error); 5 to 10 Mean % HARD for pulp 
duplicates and repeat assays (i.e. the least expected sampling error).  In the assessment of 
data using Rank HARD plots, generally acceptable limits for field duplicates and coarse 
duplicates data are 80% within 30% Rank HARD.  Generally acceptable limits for pulp duplicate 
and repeat data are 80% within 10% Rank HARD. 

The results of the statistical analysis of the comparative QAQC assay data are displayed in 
Table 5.1.2_1.  Industry accepted levels of precision are reported for all the sampling stages for 
the purpose of resource estimation. 

 
Table 5.1.2_1 

Tasmania Mine 
Summary of Data Precision – Grade Control and Drilling Data 

 

Data Comparison Number of Data Pairs Mean %HARD Median %HARD 
Duplicate face samples 527 9.16 4.94 
Umpire of residual DDH samples 242 6.41 3.15 
Laboratory repeat Analyses 4,544 6.23 3.13 
 

5.2 Assessment of Project Database 

Data from the various drilling programs as well as from face channel sampling was supplied in 
Microsoft Access Database format.    

5.2.1 Validation of the Supplied Database 

The following database validation activities have been carried out:- 

� Ensure compatibility of total hole depth data in the collar, survey, assay, and geology 
drillhole database files.   

� Checking of drillhole survey data for unusual or suspect downhole deviations.   
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� Replacement of less than detection limit values (such as <0.01) with a numeric value of 
half the detection limit.   

� Checking of geology logging codes.   

5.3 Drillhole Twinning 

There have been a limited number of twinned holes drilled at Tasmania Mine.  Due to the 
practice of whole core sampling some twin holes have not been sampled to retain complete 
core for future reference.  Intercepts for which grade data is available, and which are no greater 
than approximately 3m apart were chosen for comparison and are summarised in Table 5.3_1.  

Table 5.3_1 

Tasmania Mine 
Twinned Drillhole Comparisons 

 

 Twinned Holes Twinned Holes 
Hole ID B4  B4A  B11  B11A  
Hole type DDH DDH  DDH  DDH  
Separation distance 1.8m 1.6m 
Downhole intersection 5.7m @ 117g/t 7.2m @ 67g/t 6.6m @ 17.4g/t 7.3m @ 10.1g/t 
Calculated horizontal width 3.4m 4.4m 3.9m 4.8m 
Accumulation (hz width x grade) 396mg/t 293mg/t 69mg/t 48mg/t 
 Twinned Holes Twinned Holes 
Hole ID B11A  B11B  B11  B11B  
Hole type DDH   DDH DDH   DDH 
Separation distance 1.5m 3.1m 
Downhole intersection 7.3m @ 10.1g/t 6.9m @ 15.5g/t 6.6m @ 17.4g/t 6.9m @ 15.5g/t 
Calculated horizontal width 4.8m 4.3m  3.9m 4.3m  
Accumulation (hz width x grade) 48mg/t 66mg/t 69mg/t 66mg/t 

   
 

These results indicate that the width of the reef may vary from 10-20% over short distances and 
contained metal may vary by 5-30%.  This range of differences in contained metal is to be 
expected from a coarse gold deposit such as the Tasmania Reef.   

5.4 Data Quality – Summary 

Review of the database veracity, including data quality, has identified no material issues apart 
from the lack of quality assurance data to monitor assay accuracy.  The lack of analysis of assay 
accuracy is not considered to be a significant problem with the historical data from the Tasmania 
mine as reconciliation of mined grades to model grades during production were within 
acceptable tolerances over long term comparisons.  Larger variabilities in reconciliations were 
observed over shorter periods, but that is to be expected from a narrow, high grade deposit.  
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6 GEOLOGICAL INTERPRETATION AND MODELLING 

6.1 Introduction 

Based on all the available geological and grade information, suitable lithology and mineralised 
domain boundaries have been interpreted and wireframes constructed to constrain grade 
estimation for the Tasmania Mine.   

Review and edits of the lithological and grade domains were carried out using the interactive 
modelling facilities in the Surpac mining software package.  All modelling work was completed 
in mine grid coordinates.   

6.2 Lithological Boundaries 

Rock units were modelled into string outlines and solid wireframes from a combination of 
underground development geological mapping and diamond drillhole logging.  

Manually constructed wireframes for the mineralised reef structures have been generated.  
These wireframes use a combination of surveyed reef outlines and geological mapping of sill 
drives, to produce a model of each reef.  Reef outlines are painted onto the backs of the sill 
drive by the mine geologist, which are then surveyed by the mine surveyor.  These lines are 
then used by the mine geologist as a reference for geological mapping of the sill drive. Surveyed 
outlines are then compared to the mapped reef positions and altered, if necessary, to reflect the 
true reef boundaries.  A three dimensional view of the Main Reef and Splay Models is shown in 
Figure 6.2_1 
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Figure 6.3_1 
Tasmania Mine 

Reef Models 

 
 

 
 

6.3 Mineralisation Domain Modelling 

Mineralised domain boundaries for the purpose of constraining grade estimation have been 
interpreted and modelled based on the geological logging, grade constraints and interpreted 
geological and structural controls.   

The Tasmania Mine resource model comprises 10 separate mineralised domains 
(Figure 6.3_1) and three block models as follows: 

� Tasmania (Main) Reef  (5 domains, 2 block models).   

� F1 splay below 1067mRL.   

� East Hangingwall Reef (contained within the main reef block models).  
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The West Stockwork Zone and F5 Splay reefs have not been updated in this estimate as they 
have been mined out.   

Most of the resource is contained within the Tasmania Reef, which has been divided into five 
domains:   

� Domain 1  Central high grade portion, related to the overlapping conglomerate units.   

� Domain 2  Lower grade western margin, usually west of the splay intersections.   

� Domain 3  Eastern portion above the reef flexure.   

� Domain 4  Follows the reef flexure zone down plunge.   

� Domain 5  Lower Eastern portion, below the reef flexure, generally flatter dipping and 
displays lower continuity of grade than Domains 1-3.   
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Figure 6.3_1 
Tasmania Mine 

Resource Domains 
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6.4 Validation of Geological Interpretation and Wireframe Models 

The modelled geological constraints have been reviewed and validated in detail, with the 
following validation activities undertaken: - 

� Review all modelled boundaries in cross section, long section, oblique section and plan 
views.   

� Ensure the integrity of all wireframe surface and solid models and that wireframe solid 
models are closed.   

7 STATISTICAL ANALYSIS 

7.1 Introduction 

Statistical analysis was undertaken based on composited datasets of the gold, silver, copper, 
sulphur and iron assays.  The activities completed in this phase of the study were as follows: - 

� Compositing of the drillhole data to lengths within the coded reef interval.   

� Compilation of descriptive statistics and histogram plots of the composite gold, silver, 
copper, sulphur and iron datasets, subdivided by the geological interpretation.   

� Outlier grade analysis and determination of upper cuts.   

� Assessment of data clustering and calculation of de-clustered grade statistics.   

7.2 Data Coding 

The ore intervals in each drillhole and face channel are manually coded in the database using 
the core logging / face mapping and sample grades. 

The string outlines of the mineralisation domains have been used to sub-divide the composite 
file to allow assessment of the variations in grade amongst the various domains.   

The mineralisation domain coding assigned to the composites was visually compared with the 
corresponding string file in long section to ensure all coding was robust.   

7.3 Sample Length Analysis 

Figures 7.3_1 and 7.3_2 indicate that approximately 90% of the drillhole samples and 94% of 
face samples have been collected over 1m or less. 

As the resource model will use an accumulation variable (grade x width), the data was 
composited across the entire reef interval in preparation for undertaking detailed statistical 
analyses, variography and grade estimation. 

Compositing to a reef interval ensures all data, including very small sample intervals, are 
included in the data set used for estimation.   



Tasmamia Mine Page 36 
Mineral Resource Estimate 

 
April 2020     This document is uncontrolled when printed. 
file ref. 2458_200_002
 

 GROUNDWORK p l u s 

Figure 7.3_1  
Tasmania Mine 

Sample Length Histogram - DDH 

 
 

Figure 7.3_2  
Tasmania Mine 

Sample Length Histogram – Face Samples 
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In order to calculate the true width of each reef composite, the Main Reef and Splay Reefs were 
divided up into a number of structural domains that have similar reef dip and dip direction 
(Figures 7.3_3 & 7.3_4,  and Table 7.3_1). 

Figure 7.3_3  
Tasmania Mine 

Main Reef Structural Domains 
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Figure 7.3_4  
Tasmania Mine 

F1 Splay Reef Structural Domains 
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Table 7.3_1 
Tasmania Mine 

Structural Domains 
 

Structural Domain Dip* Dip Direction 

1 -61 182 

2 -58 205 

3 -73 155 

4 -47 200 

5 -55 200 

6 -59 194 

7 -43 170 

8 -40 171 

9 -53 213 

10 -47 205 

11 -58 189 

12 -66 190 

13 -57 201 

14 -58 169 

15 -49 207 

16 -61 182 

East Hangingwall Reef -52 202 

F1 Splay Reef Upper -70 190 

F1 Splay Reef Lower -80 225 

*Negative dips are downwards 

 

7.4 Statistical Analysis of Composite Data  

Detailed statistical analysis of the gold, silver, copper, sulphur and iron reef composite data was 
conducted for all composites and also sub-divided by sample type.   

Descriptive statistics for the composites are presented in Table 7.4_1.  The summary charts of 
these datasets indicate that they all form positively skewed distributions.  Individual histograms, 
log histogram plots and probability plots for each sample type, as well as those for each domain, 
are presented in Appendix 2.  Most of the datasets for all composites (DDH and face samples) 
have close to log-normal distributions except for copper, which displays the presence of two 
grade populations.   
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Table 7.4_1  

Tasmania Mine 
Summary Statistics 

Reef Composites 
 

 Au 
(g/t) 

Ag 
(g/t) 

Cu 
(ppm) 

Fe 
(ppm) 

S 
(ppm) 

Main Reef All Domains 
Count 6,777 6,302 6,409 6,238 6,525 
Minimum 0.001 0.1429 1.93 1234 25 
Maximum 747.72 310 58,916 436,000 347,000 
Mean 22.5 5.2 1,438 89,259 38,519 
Median 12.7 3.3 388 81,623 31,602 
Standard Deviation 35.2 8.7 3,129 46,366 29,418 
Coefficient of Variation 1.6 1.7 2.2 0.5 0.8 

Main Reef Domain 1 
Count 1,980 1,961 1,971 1,905 1,971 
Minimum 0.3 0.5 6.4 1,248 25 
Maximum 726.9 118.5 51,107 374,733 246,000 
Mean 40.0 6.4 2,204 91,008 37,774 
Median 26.5 4.3 959 85,810 31,965 
Standard Deviation 50.5 7.7 3,667 42,910 26,793 
Coefficient of Variation 1.3 1.2 1.7 0.5 0.7 

Main Reef Domain 2 
Count 311 309 309 284 309 
Minimum 0.0 0.5 5 3,707 300 
Maximum 173.1 27.4 8,598 22,2308 198,000 
Mean 9.4 2.7 712 77,830 27,561 
Median 7.1 2.0 215 72,619 23,507 
Standard Deviation 12.2 2.7 1,281 35,354 23,566 
Coefficient of Variation 1.3 1.0 1.8 0.5 0.9 

Main Reef Domain 3 
Count 2,219 2,166 2,174 2,074 2,173 
Minimum 0.0 0.5 2 1,234 25 
Maximum 747.7 310.0 41,455 436,000 347,000 
Mean 17.6 4.8 1,574 95,197 43,518 
Median 11.4 3.0 514 85,449 36,854 
Standard Deviation 26.8 10.7 3,212 54,112 33,340 
Coefficient of Variation 1.5 2.2 2.0 0.6 0.8 

Main Reef Domain 4 
Count 688 674 676 671 677 
Minimum 0.1 0.2 5 8,000 890 
Maximum 228.7 77.6 58,916 262,000 156,000 
Mean 17.9 5.1 856 76,475 32,101 
Median 10.2 3.3 140 68,122 25,754 
Standard Deviation 25.2 7.3 3,107 34,728 24,591 
Coefficient of Variation 1.4 1.4 3.6 0.5 0.8 
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Table 7.4_1 (continued) 
Tasmania Mine 

Summary Statistics 
Reef Composites 

 

 Au 
(g/t) 

Ag 
(g/t) 

Cu 
(ppm) 

Fe 
(ppm) 

S 
(ppm) 

Main Reef Domain 5 
Count 1,579 1,192 1,279 1,304 1,395 
Minimum 0.001 0.14 1.94 13000 1,410 
Maximum 379.0 180.0 40,200 434,000 27,7000 
Mean 12.0 4.6 511 86,326 37,328 
Median 8.1 3.0 80 77,636 29,765 
Standard Deviation 15.6 7.9 1,795 43,160 28,247 
Coefficient of Variation 1.3 1.7 3.5 0.5 0.8 

East Hangingwall Reef 
Count 165 151 130 154 159 
Minimum 0.0 0.2 5 10,420 1,520 
Maximum 144 62 3,080 260,000 169,000 
Mean 17.6 4.8 257 73,103 32,579 
Median 11.6 3.0 70 66,000 24,400 
Standard Deviation 19.4 7.5 491 38,476 27,246 
Coefficient of Variation 1.1 1.5 1.9 0.5 0.8 

F1 Splay Reef 
Count 379 311 356 361 370 
Minimum 0.1 0.5 3 5,459 100 
Maximum 465 85 19,277 338,000 329,000 
Mean 22.3 5.0 740 89,442 45,941 
Median 13.2 3.8 110 84,600 38,128 
Standard Deviation 33.5 6.7 1,915 42,740 36,649 
Coefficient of Variation 1.5 1.3 2.6 0.5 0.8 
 

7.5 Assessment of High Grade Outliers 

Assessment of the composite outliers was completed to determine the requirement for high 
grade cutting for each of the input datasets to be used for resource estimation.  The approach 
taken to the assessment of the high grade composites and potential outliers is summarised as 
follows:- 

� Detailed review of histograms and probability plots of reef composites, with significant 
breaks in populations used to interpret possible outliers.   

� Investigation of clustering of the higher-grade data.  High grade data that are clustered 
were considered to be real while high grade composites not clustered with other high grade 
data were considered to be possible outliers, requiring further consideration via cutting.   

� The ranking of the composite data and the investigation of the influence of individual 
composites on the overall metal content.  Plots of all datasets accompany the report in 
Appendix 2.   
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Following the compositing of the sample data to reef lengths a series of high grade cuts or caps 
were determined as presented in Table 7.5_1.  The upper cuts as applied results in a reduction 
in mean grades of between 2% and 7% for the domains.   

 

Table 7.5_1  
Tasmania Mine 
Outlier Analysis 

Reef Composites – Au (g/t) 
 

Domain 
 Group 

No. of 
Data 

Raw Data Cut Data No. of 
Data 
Cut 

Mean % 
Decrease Max Mean Std 

Dev CV Upper 
Cut Mean Std 

Dev CV 

Domain 1 1,979 726.9 39.96 50.48 1.26 230 38.36 38.87 1.01 23 4% 
Domain 2 295 173.06 9.35 12.15 1.30 40 8.80 7.07 0.80 2 6% 
Domain 3 2,219 747.72 17.55 26.81 1.53 155 17.06 20.00 1.17 8 3% 
Domain 4 688 228.70 17.91 25.22 1.41 150 17.59 23.03 1.31 4 2% 
Domain 5 1,580 379.04 11.99 15.62 1.30 115 11.80 12.67 1.07 2 2% 
F1 Splay 380 465 22.22 33.55 1.51 100 20.62 21.09 1.02 6 7% 
East HW 165 144 17.62 19.41 1.10 60 16.76 15.81 0.94 5 5% 
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7.6 De-clustered Statistics 

Cell de-clustering has been undertaken to assess the influence of data clustering on the global 
mean grade.  Table 7.6_1 presents a comparison of the naïve and de-clustered mean grades 
for each domain using optimised cell sizes.  It is evident that de-clustering results in reduced 
mean grades indicating clustering of high grade samples. This is especially evident in the East 
Hangingwall Splay, where high grades are known to occur close to the intersection with the 
main reef.  The majority of face samples are from this zone of the splay.  

Table 7.6_1 
Tasmania Mine 

Comparison of Naïve and De-clustered Reef Composite Datasets 
 

Domain NaÏve Mean Top 
Cut Grade 

Cell size (m) De-clustered Mean 
Top Cut Grade % difference 

Y x X x Z 
Domain 1 38.4 40m x 40m x 40m 35.9 -6% 
Domain 2 8.9 30m x 30m x 30m 8.2 -7% 
Domain 3 17.1 20m x 20m x 20m 16.0 -6% 
Domain 4 17.6 30m x 30m x 30m 16.4 -7% 
Domain 5 11.8 70m x 70m x 70m 9.8 -17% 
F1 Splay 20.6 30m x 30m x 30m 19.4 -6% 
East HW 16.8 60m x 60m x 60m 10.0 -40% 

 

7.7 Correlation Analysis 

Bivariate analysis was completed on the uncut data between gold, silver, copper, iron, lead, 
sulphur and zinc data located within the modelled mineralised domains.  Little linear correlation 
is noted between any of the data (Table 7.7_1).   

Table 7.7_1  

Tasmania Mine 
Correlation Matrix 

Correlation Coefficient 
 

 Au Ag Cu Fe 

Ag 0.30    

Cu 0.08 0.22   

Fe 0.03 0.21 0.22  

S 0.13 0.21 0.30 0.55 

 

7.8 Bulk Density Statistics Analysis  

As mentioned in Section 4.8, specific gravity is determined using an air pycnometer process for 
drillholes from the E and F series. 

H ca , he b  de  f he b c   he e ce de  has been modelled by inverse 
distance squared methods, using reef composites of the drillhole specific gravity data. In areas 
that were not estimated, a value of 2.91t/m3 (mean of all composite data) was used. 
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The density of reef material from the Tasmania Reef and splays can be directly correlated to its 
constituent minerals and could theoretically range from pure quartz (2.64t/m3) to pure galena 
(7.5t/m3).  One element that is found in most of the gangue minerals such as ankerite, pyrite, 
chalcopyrite, sphalerite and arsenopyrite is iron.  A correlation plot of iron versus specific gravity 
(Figure 7.8_1) reveals a strong correlation (Spearman coefficient of 0.91).  The line of best fit 
through the data pairs crosses the Y-axis (sg) at 2.65, which also equates to the density value 
of quartz.  Block model density values can then be estimated from iron values using the 
following equation:- 

 Density (t/m3) = 3.6 x 10-6 x Fe + 2.65 

Figure 7.8_1  
Tasmania Mine 

Correlation Plot – Iron versus Specific Gravity 
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8 VARIOGRAPHY 

8.1 Introduction 

Variography is used to describe the spatial variability or correlation of an attribute (lead, silver, 
copper, etc).  The spatial variability is traditionally measured by means of a variogram, which is 
generated by determining the averaged squared difference of data points at a nominated 
d a ce (h),  ag.  The a e aged a ed d ffe e ce ( a g a   (h)) f  each ag d a ce 
is plotted on a bivariate plot where the X-axis is the lag distance and the Y-axis represents the 
a e age a ed d ffe e ce  ( (h)) f  he a ed ag d a ce. 

The spatial measure applied for the Tasmania Mine data is the correlogram, however, in this 
document, the te  a g a   ed a  a ge e c d  de gnate the function 
characterising the variability of variables versus the distance between two samples. 

Fitted to the determined experimental variography is a series of mathematical models which, 
when used in the kriging algorithm, will recreate the spatial continuity observed in the 
variography. 

For the Tasmania Mine data, all the variography generated for OK estimation are based on 
metal accumulation values (reef composite grade multiplied by true width).   

The Isatis software package was employed to generate and model the variography previously.  
Domains containing abundant new data since the previous Resource update (Main Reef 
Domain 5 and the lower F1 Splay) have had the variography models updated using Surpac 
software.  The rotations are reported as input for grade estimation using the Surpac convention, 
with Z (rotation around Z axis), X (rotation around X`) and Y (rotation around Y``) also being 
referred to as the major, semi-major and minor axes. 
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8.2 Grade Variography 

Detailed variography was completed for the accumulation variables for Au, Ag, Cu, Fe and S 
coded within the interpreted mineralisation domains, as well as true width.  

The direction of maximum continuity for the Au accumulation variable for each domain is 
approximately:- 

� Domain 1 - down dip with a slight plunge component to the east. 

� Domain 2 - down dip with a slight plunge component to the west. 

� Domain 3 - moderately plunging to the west. 

� Domain 4 - moderately plunging to the west, following the plunge of the fold axis. 

� Domain 5  moderately plunging to the west. 

� East HW Splay  down dip. 

� F1 Upper Splay  down dip with a slight plunge component to the east. 

� F1 Lower Splay  Down Dip 

The modelled variography for the Au accumulation variable typically display a high level of short 
scale variability that is comprised of high (45% to 60%) relative nuggets.  The variograms are 
dominated by short range structures that account for up to 76% of the total variance including 
nugget effect, with the shortest range (20m) belonging to Domain 1, and the longest range 
(50m) belonging to Domain 5.  Overall ranges vary from 58m for Domain 4, to 270m for Domain 
5.   

The fitted variogram models are presented as Tables 8.2_1 and 8.2_2 while variogram plots 
are included as Appendix 2.   
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Table 8.2_1  

Tasmania Mine 
Summary Accumulation Variable Variogram Models – Main Reef 

 

Va
ria

bl
e Rotation 

(Surpac) Nugget 
(C0) 

Sill 
(C1) 

Range (m) 
Sill 
(C2) 

Range (m) 
Sill 
(C3) 

Range (m) 

Z X Y major Semi-
major minor major Semi-

major minor major Semi-
major minor 

Tasmania Reef – Domain 1 
True 
width 175 -60 -9 0.22 0.09 25 15 N/A 0.06 70 30 N/A 0.63 125 40 N/A 

Au 175 -60 -9 0.46 0.24 20 15 N/A 0.13 50 20 N/A 0.17 190 70 N/A 
Ag 127 -46 -46 0.6 0.18 30 15 N/A 0.06 70 30 N/A 0.16 220 100 N/A 
Cu 232 -49 42 0.5 0.05 30 30 N/A 0.45 95 80 N/A - - - N/A 
Fe 192 -61 9 0.35 0.13 30 30 N/A 0.3 105 35 N/A 0.22 190 60 N/A 
S 232 -49 -42 0.49 0.23 30 30 N/A 0.28 100 60 N/A - - - N/A 

Tasmania Reef – Domain 2 
True 
width 185 -59 -8 0.28 0.72 80 45 N/A  - - -  N/A  -  -  - N/A 
Au 185 -59 -8 0.45 0.55 76 36 N/A  - -  -  N/A  -  -  - N/A 
Ag 162 -59 -17 0.7 0.3 150 20 N/A  - -  -  N/A  -  -  - N/A 
Cu Unable to define 
Fe 192 -61 9 0.5 0.5 75 25 N/A  -  -  - N/A  -  -  - N/A 
S 148 -56 -29 0.45 0.55 80 35 N/A  -  -  - N/A  -  -  - N/A 

Tasmania Reef – Domain 3 
True 
width 224 -49 41 0.14 0.29 32 12 N/A 0.22 78 40 N/A 0.35 200 100 N/A 
Au 224 -49 41 0.56 0.17 32 20 N/A 0.13 68 25 N/A 0.14 185 100 N/A 
Ag 162 -59 -17 0.45 0.23 26 5 N/A 0.32 80 45 N/A  -  -  - N/A 
Cu 153 -58 -25 0.51 0.2 45 25 N/A 0.29 145 60 N/A  -  -  - N/A 
Fe 192 -61 9 0.15 0.42 30 22 N/A 0.43 80 80 N/A  -  -  - N/A 
S 186 -61 3 0.31 0.33 25 25 N/A 0.36 110 55 N/A  -  -  - N/A 

Tasmania Reef – Domain 4 
True 
width 152 -35 -30 0.16 0.18 22 22 N/A 0.66 60 48 N/A - - - N/A 
Au 230 -39 23 0.6 0.16 21 10 N/A 0.24 58 30 N/A - - - N/A 
Ag 230 -39 23 0.48 0.27 18 15 N/A 0.25 70 50 N/A - - - N/A 
Cu 142 -30 -35 0.3 0.35 32 10 N/A 0.35 60 35 N/A - - - N/A 
Fe 203 -45 5 0.15 0.46 30 30 N/A 0.39 75 62 N/A - - - N/A 
S 242 -35 30 0.3 0.2 25 10 N/A 0.5 55 42 N/A - - - N/A 

Tasmania Reef - Domain 5 
True 
width 260 -24 39 0.16 0.04 23 23 N/A 0.8 83 60 N/A - - - N/A 
Au 263 -25 68 0.45 0.08 50 10 N/A 0.47 270 55 N/A N/A N/A N/A N/A 
Ag 218 -48 17 0.65 0.05 19 10 N/A 0.3 51 37 N/A - - - N/A 
Cu 107 -4 -50 0.3 0.5 25 10 N/A 0.2 105 40 N/A - - - N/A 
Fe 210 -49 12 0.15 0.3 30 25 N/A 0.55 55 50 N/A - - - N/A 
S 236 -42 31 0.3 0.31 38 20 N/A 0.39 70 55 N/A - - - N/A 
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Table 8.2_2  

Tasmania Mine 
Summary Accumulation Variable Variogram Models – F1 Splay Reef 

 

Va
ria

bl
e Rotation 

(Surpac) Nugget 
(C0) 

Sill 
(C1) 

Range (m) 
Sill 
(C2) 

Range (m) 
Sill 
(C3) 

Range (m) 

Z X Y major Semi-
major minor major Semi-

major minor major Semi-
major minor 

F1 Splay (upper) 
True 
width 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 
Au 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 
Ag 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 
Cu 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 
Fe 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 
S 158 -67 -24 0.45 0.12 20 5 N/A 0.43 140 25 N/A - - - N/A 

F1 Splay (lower) 
True 
width 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
Au 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
Ag 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
Cu 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
Fe 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
S 140 -40 5 0.45 0.55 35 20 N/A - - - - - - -  
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9 BLOCK MODELLING 

9.1 Introduction 

Three dimensional block models were constructed using Surpac mining software.  The block 
models contain sufficient variables to record the results of Ordinary Kriging (OK) grade 
estimates and other required parameters.   

9.2 Block Construction Parameters 

Table 9.2_1 summarises the extents of the Tasmania Mine block models.  The block models 
were developed using block dimensions that were optimised to maximise the kriging efficiency 
and slope of regression, as well as taking into consideration data spacing and mining 
constraints.  Some of the models were also sub-blocked for the purpose of providing appropriate 
definition of geological and mineralisation zone boundaries.  

The Main Reef has been divided into 2 block models, separated by an RL that is approximately 
20m below the lowest point of sill driving, and hence, grade control data. The block model above 
this RL ha  bee  ca ed he g ade c  de  (gc d) a d  cha ac e ed b  a e  
parent blocks due to the abundance of closely spaced grade control data.  The block model 
be  h  RL  ca ed he e a  de  (e d) a d ha  a a ge  a e  block size due 
to the more widely spaced exploration drill hole data.  These models also incorporate the East 
Hangingwall Reef. 

Table 9.2_1  

Tasmania Mine 
Block Model Dimensions 

 

 Origin Extent (m) Number 
Block Size (m) 

Parent Sub-block 
Tasmania Reef Grade Control Model 

East 2460 800 160 5 1.25 
North 4400 620 240 2.5 0.3125 
Elevation 820 805 161 5 1.25 

Tasmania Reef Exploration Model 
East 2670 740 37 20 2.5 
North 4120 530 212 2.5 0.3125 
Elevation 500 370 37 10 2.5 

F1 Splay Model 
East 2620 250 25 10 2.5 
North 4500 320 64 5 0.3125 
Elevation 870 350 35 10 2.5 

 
The wireframed reef models and domains have been coded to the block models.   

Table 9.2_2 displays a listing of the variables in the Main Reef block model for Au, with  the full 
list of variables in Appendix 3.  Domain coding incorporated into the model is summarised in 
Table 9.2_3.   
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Table 9.2_2  

Tasmania Mine 
Block Model Variables 

 

Variables Default Type Description 

au -99 Float Back calculated Au grade (estimated Au accumulation / 
estimated true width) 

avdist -99 Float Average distance to samples used in OK estimate 

dis -99 Float Distance to nearest sample used in OK estimate 

kv -99 Float Kriging variance for OK estimate 

numsamp -99 Integer Number of samples used in Ok estimate 

pass -99 Integer Pass number for OK estimation 

reef_au -99 Float Average grade across reef for column of blocks 
 

Table 9.2_3  
Tasmania Mine 

Block Model Domain Coding 
 

Description Wireframe / String file Name Variable Name Code 
Main Reef Model 

Inside Main Reef Main_reef1.dtm reef 1 
Inside East Hangingwall Reef Hw_branch1.dtm reef 2 

Inside grade domains Domains1.str domain 1,2,3,4 or 5 
F1 Splay Model 

Inside F1 Splay Reef f1.dtm reef 3 
 

9.3 Validation 

The block model has been extensively validated against the geological model wireframes.  The 
model has been validated by viewing in multiple orientations using the 3-D viewing tools in 
Surpac.  Based on the visual review the block model was considered a robust representation 
of the interpreted geology.   
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10 GRADE ESTIMATION 

10.1 Introduction 

Resource estimation for the Tasmania Mine was undertaken using Ordinary Kriging (OK) as the 
principal estimation methodology for gold, silver, copper, iron and sulphur.   

An accumulation method was used for grade estimation which is commonly used for thin reef 
deposits.  Typically, this involves estimation using Ordinary Kriging (OK) of a service variable 
(grade multiplied by estimated true width (ETW)) and then ETW for eventual back calculation 
of the block grade.  This method accommodates the different sample supports presented by the 
whole-reef-width type composites.  Search neighbourhood studies are undertaken to better 
refine both the search ellipses used as well as the number of intercepts used for the estimates.  
For a resource model, it would also be preferred that the models use larger parent cells.  
Subcelling can be used for improved volume estimation as well as for accommodating functions 
such as depletion flagging for drives and stopes.   

10.2 Ordinary Kriging 

Grade interpolation was based on Ordinary Kriging (OK), one of the more common 
geostatistical methods for estimating the block grade.  In this interpolation technique, 
contributing composite samples are identified using a search volume applied from the centre of 
each block.  Weights are determined to minimise the error variance considering both the spatial 
location of the selected composites and the modelled variogram.  Variography describes the 
correlation between composite samples as a function of distance and direction.  The weighted 
composite sample grades are then combined to generate a block estimate and variance.   

10.3 Search Neighbourhood 

Firstly, an analysis was conducted in Isatis to determine the appropriate search neighbourhood 
for the selection of composites to be used for grade estimates.  Analyses were carried out on 
the Au accumulation variable in each domain.  

The search neighbourhood for Au accumulation variable was applied to those for silver, copper, 
iron and sulphur. 

In determining the search neighbourhood to be used, favourable consideration was given to the 
combination that:- 

� A majority of cells were estimated; 

� Maximised slope of regression; and 

� Minimised negative weights. 

Search radii were determined based on variogram orientation, variogram model anisotropy and 
ranges, horizon geometry and data distribution.  Search neighbourhood testing was carried out 
using a minimum of 12 composites with a maximum of 8 in each of the four sectors were used.  
Statistics of the mean grade, number of blocks filled, kriging variance, weighs of the mean in 
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Simple Kriging and slope of regression of the estimate blocks were computed during 
neighbourhood testing, tabulated, and their distributions plotted.   

Minimum and optimum numbers of samples were determined based on variogram orientation, 
variogram model anisotropy and ranges, horizon geometry and data distribution.  Sample 
numbers were tested using a maximum search radius of 130m.  Statistics of the mean grade, 
number of blocks filled, kriging variance and slope of regression of the estimate blocks were 
computed during sample number testing, tabulated, and their distributions plotted.  

Results of the search neighbourhood testing are attached in Appendix 4.  

10.4 Grade estimation 

Estimation used the variogram model parameters determined from grade variography, as 
discussed in Section 8.   

OK estimates were completed using an optimised (Appendix 4) whole block discretisation of 
4 points in the east-west dimension, 2 points in the north-south dimension, and 4 points in the 
vertical dimension for a total of 32 discretisation points per whole block estimate.  Any sub-
blocks within the 3-D limit of each whole block were assigned the whole block OK estimates.   

A multiple search strategy was applied in obtaining the estimates using the results of the search 
neighbourhood analysis.  Table 10.4_1 provides the sample search parameters applied for 
each pass and domain.   

Domain control was used for both the input composite data and block selections.   
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Table 10.4_1  

Tasmania Mine 
Sample Search Parameters - Ordinary Kriging 

 

Pass 
Bearing Plunge Dip Major 

Axis 
Semi-
Major 
Axis 

Minor 
Axis Min No. 

Samples 
Max No. 
Samples 

(Z) (X) (Y) (m) (m) (m) 
Main Reef Domain 1 

1 175 -60 -9 60 22 22 12 30 
2 175 -60 -9 120 44 44 12 30 
3 175 -60 -9 190 70 70 6 8 

Main Reef Domain 2 
1 185 -59 -8 40 19 19 12 30 
2 185 -59 -8 50 24 24 12 30 
3 185 -59 -8 150 71 71 6 8 

Main Reef Domain 3 
1 224 -49 41 70 37 37 12 30 
2 224 -49 41 140 74 74 12 30 
3 224 -49 41 185 97 97 6 8 

Main Reef Domain 4 
1 230 -39 23 30 15 15 12 30 
2 230 -39 23 40 20 20 12 (8) 30 
3 230 -39 23 100 (120) 52 52 6 (4) 8 

Main Reef Domain 5 
1 263 -25 68 50 25 25 12 30 
2 263 -25 68 100 50 50 12 (8) 30 
3 263 -25 68 250 125 125 5 (4) 8 

East Hangingwall Reef 
1 203 -50 6 25 22 22 12 30 
2 203 -50 6 50 43 44 12 30 
3 203 -50 6 150 86 86 4 8 

F1 Upper Splay Reef 
1 158 -67 -24 70 13 13 12 30 
2 158 -67 -24 105 53 53 12 30 
3 158 -67 -24 200 200 200 6 12 

F1 Lower Splay Reef 
1 140 -40 5 20 13 13 12 30 
2 140 -40 5 35 23 23 12 30 
3 140 -40 5 200 133 133 6 12 

( ) denotes parameters used in exploration model 
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Boundary analysis of grade changes across the domains within the main reef was carried out 
to determine if hard or soft boundaries should be used in the estimation.  The composites for 
Au grade were compared by their easting for Domains 1, 2, 3, 4 and 5 (Figures 10.4_1 to 
10.4_4).  Due to the oblique nature of the boundary between Domain 4 and Domains 1, 2 and 
3, composite points were rotated in 2D space before comparing by easting.  As a consequence 
of the irregular nature of the domain boundaries, there is overlap between composites.  
However, the comparisons adequately illustrate the grade relationships between the different 
domains.  The results of the analysis are in Table 10.4_1.   

Table 10.4_2  

Tasmania Mine 
Boundary Type Matrix 

 

 Domain 1 Domain 2 Domain 3 Domain 4 
Domain 2 Hard    
Domain 3 Soft Hard   
Domain 4 Soft Hard Soft  
Domain 5 Hard Hard Hard Soft 

 
Figure 10.4_1  

Tasmania Mine 
Boundary Analysis of Au Grade Between Domains 1, 2 and 3 
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Figure 10.4_2  

Tasmania Mine 
Boundary Analysis of Au Grade Between Domains 1, 4 and 5 

 
 

Figure 10.4_3  
Tasmania Mine 

Boundary Analysis of Au Grade Between Domains 2, 4 and 5 
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Figure 10.4_4 

Tasmania Mine 
Boundary Analysis of Au Grade Between Domains 3, 4 and 5 

 
 

The OK estimates were completed using Surpac mining software.  In estimating the grade, the 
standard fields relating to the search neighbourhood used, number of composites selected, the 
distance to the nearest composite, the average distance of composites and the kriging variance 
were recorded.  No change of support has been applied.   

10.5 Bulk Density Assignment 

In situ dry bulk density was assigned to the model based on correlation with iron values.  Based 
on the correlation statistics in Section 7.8, the density values were calculated using the following 
equation:- 

� Density (t/m3) = estimated Fe x 3.6 x 10 - 6 + 2.65 

 

10.6 Block Model Files 

The resultant grade estimates are held in the model files:- 

� Main Reef / East Hangingwall Reef (grade control) - gcmod_april2020.mdl 

� Main Reef / East Hangingwall Reef (exploration) -  exmod_april2020.mdl 

� F1 Splay Reef -      f1_mod_april2020.mdl 

10.7 Validation 

A detailed validation of the OK estimate was completed and included both interactive and 
statistical review.  The validation included:- 

� A visual comparison of the input data against the block model grade in plan and cross 
section (Figure 10.7_1).  
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� Comparison of composite and block mean grades (Table 10.7_1). 

� Stacked transects, comparing the reef composite grade and the OK grade grouped by 
elevation intervals (Figure 10.7_2). 

The analysis clearly demonstrates that the grade variability in composites is greater than that 
of grade estimates.  The directional trends observed in composites are more or less reproduced 
within the block estimates.  The elevation transects show the overall trend of the average reef 
grade ranges from high to low as depth increases, with localised high grade zones apparent. 

Acceptable levels of reproducibility are noted between the input composites data and the block 
estimates on the basis of visual review.  On this basis and the other validation checks the OK 
whole block estimates are appropriate and robust.   

Figure 10.7_1  
Tasmania Mine 

Cross Section - Block Model and Composite Grade Comparison – Main Reef 
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Table 10.7_1  
Tasmania Mine 

Reef Composites and Block Model Mean Grades – Au (g/t) 
 

Domain 
 Group 

Composites (top cut) Blocks 

No. Mean Declus 
Mean Min Max CV No. Mean Min Max CV 

Domain 1 1979 38.4 35.9 0.3 230 1.0 3819 38.3 10.9 125 0.5 
Domain 2 295 8.8 8.2 0.02 40 0.8 2343 6.2 0.8 22 0.5 
Domain 3 2219 17.1 16 0.01 155 1.2 3143 15.4 1.9 54.9 0.5 
Domain 4 688 17.6 16.4 0.1 150 1.3 6322 16.3 1.6 103 0.7 
Domain 5 1580 11.8 10 0.01 115 1.1 21373 11.1 1.6 76.5 0.6 
F1 Splay 380 20.6 19.4 0.00 100 1.0 585 11.5 2.8 35.8 0.5 
East HW 165 16.8 10 0.09 60 0.9 4926 11.8 1.2 41.5 0.6 

 
 
 
 
 

Figure 10.7_2  
Tasmania Mine 

Stacked Elevation Transects - Block Model and Composite Grade Comparison – Main Reef 
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10.8 Resource Reporting 

The Resource estimate for the Tasmania Mine has been classified as Measured Indicated and 
Inferred Mineral Resources in accordance with guidelines as set out in the Joint Ore Reserves 
Committee (JORC) Code (2012). Resource categories have been defined using definitive 
criteria determined during the validation of the grade estimates, with detailed consideration of 
the JORC Code categorisation guidelines. 

The confidence levels of the key criteria that were considered during resource classification are 
presented in Table 10.8_1.  

 

 
Table 10.8_1 

Tasmania Mine 
Confidence Levels of Key Categorisation Criteria 

 

Items Discussion Confidence 
Drilling Techniques Diamond - industry standard approach. High 
Logging Geological logging is completed using standard nomenclature and 

adequate quality.   
High 

Drill Sample Recovery In the range of 95% to 100%. High 
Sub-sampling 
Techniques & Sample 
Preparation 

Industry standard procedures  for face channel sampling and 
diamond drilling were used.  

High 

Quality of Assay Data Quality control data available for grade control face sampling and 
drilling limited to field duplicate and lab assay repeats.  No systematic 
analysis of Certified reference material undertaken.   

Low to 
Moderate 

Verification of 
Sampling and 
Assaying 

Twin holes have been completed.  Umpire assaying undertaken. Moderate to 
High 

Location of Sampling 
Points 

Collar positions have been surveyed to a high precision and regular 
downhole surveys conducted. 

High 

Data Density and 
Distribution 

Drilling has been completed on a notional 50m by 25m grid. 
Abundant face channel samples in sill drives. 

Moderate 

Database Integrity The entire database has been validated and as such there are no 
material errors identified. 

High 

Geological 
Interpretation 

The interpreted lithological boundaries are considered robust and of 
moderate confidence.  The mineralisation boundary is considered 
robust and of high confidence in areas of existing development, and 
of moderate confidence in areas informed by drilling only.. 

Moderate 

Estimation and 
Modelling Techniques 

The resource estimate has been generated via OK.  The CP 
considers OK estimation approach appropriate in this style of 
mineralisation. 

High 

Mining Factors or 
Assumptions 

No mining factors or assumptions are included. NA 

Tonnage Factors Specific gravities are determined from drill hole samples using an 
air pycnometer. In situ dry bulk density derived from relationship 
between SG and Fe content. 

Moderate 
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10.8.1 Resource Categorisation 

The key parameters considered during the resource categorisation are as follows:- 

� Geological knowledge and interpretation. 

� Deposit style. 

� Confidence in the sampling and assay data. 

� The spacing of the exploration drill holes. 

� Variogram model ranges in relation the local data spacing and the estimation variance. 

The exploration and grade control data used for the Tasmania Mine grade estimate is robust 
and appropriate for resource estimation purposes, with the current data spacing sufficient to 
generate robust mineralisation interpretations.  Sufficient data exists to generate a robust local 
grade and in situ bulk density estimate appropriate for Measured Resource status adjacent to 
current development.  Areas not surrounded by development and grade control data have been 
assigned Indicated or Inferred status based on drill spacing and quality of estimates.   

Based on the Table 10.8_1 and review of the resource block model variable of average distance 
to nearest data used in the Ordinary Kriging estimate, classification criteria were determined as 
summarised in the following:- 

� Measured - Must have grade control data, obtained from face channel sampling of sill 
drives, within 25m above and below blocks. 

� Indicated  Blocks that were assigned an Au grade during the 2nd estimation pass or had 
an average distance to samples used in the estimation of less than 50m. 

� Inferred  Blocks within the mineralised domains were assigned an Au grade during the 
3rd estimation pass or had an average distance to samples used in the estimate of greater 
than 50m.   

A string outline (resource_cat1.str) was built to refine the classification, (Figures 10.8.1_1 & 
10.8.1_2). 

Note that some of the Measured Resource contains blocks considered to be remnant material.  
There is no guarantee all of this remnant material could be converted to an Ore Reserve without  
determining accessibility and profitability of these areas. 
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Figure 10.8.1_1  

Tasmania Mine 
Resource Category Extents– Main Reef 
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Figure 10.8.1_1  
Tasmania Mine 

Resource Category Extents– East HW & F1 Splays 
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10.9 Grade Tonnage Report 

The Mineral Resource, reported at various lower cutoff grades, subdivided by resource category 
and depleted for mined areas to the end of June 2012 is presented in Table 10.9_1.  The 
Resource is inclusive of the Main Reef, East Hangingwall Reef, and F1 Splay.  The grade 
tonnage curve is presented in Figure 10.9_1.   

Table 10.9_1 
Tasmania Mine 

Mineral Resource Summary – April 2020 
Ordinary Kriging Grade Estimates  

Subdivided by Lower Cut off Grade and Resource Category 
 

Resource Category 
Tonnes Gold Grade Contained Metal 

(kt) (Au g/t) (Au kozs) 
1g/t Au Lower Cut off Grade 

Measured 490 11.3 177 
Indicated 508 10.9 177 
Inferred 737 6.2 147 

Total 1,735 9.0 502 
3g/t Au Lower Cut off Grade 

Measured 485 11.4 177 
Indicated 492 11.2 177 
Inferred 477 8.4 129 

Total 1,454 10.3 483 
6g/t Au Lower Cut off Grade 

Measured 417 12.5 167 
Indicated 375 13.2 159 
Inferred 321 10.3 106 

Total 1,114 12.1 432 
10g/t Au Lower Cut off Grade 

Measured 222 16.4 117 
Indicated 201 18.0 116 
Inferred 123 14.8 67 

Total 546 16.6 292 
 
 

Given the current gold price (circa AUD$2,600 per ounce), it is considered that a lower cut off 
grade of 3 g/t Au is appropriate for the reporting of the Mineral Resource at the Tasmania 
Mine. 
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Figure 10.9_1 

Tasmania Mine 
Grade – Tonnage Curves 
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10.10 Comparison to Previous Resource Statement 

Table 10.10_1 compares this estimate with the previous Resource estimate reported in 2011 
and 2012.    

Table 10.10_1 
Tasmania Mine  

Comparison to Previous Resource Estimates 
Reported at a 6 g/t Au Lower Cutoff Grade  

 

Resource Category 
Tonnes Gold Grade Contained Metal 

(kt) (Au g/t) (Au kozs) 

June 2011 Statement 

Measured 262 11.5 96 

Indicated 430 11.1 153 

Inferred 319 8.4 85 

Total 1,011 10.4 336 

June 2012 

Measured - - - 

Indicated 67 12.6 27 

Inferred - - - 

Total 67 12.6 27 

 

This Estimate 

Measured 417 12.5 167 

Indicated 375 13.2 159 

Inferred 321 10.3 106 

Total 1,114 12.1 432 

 
The last available Resource model update occurred in August 2010, which was used to report 
Resources and Reserves as at the 30th June 2011.  It is not stated in the BCD Resources 2011 
annual report, but it is assumed the Resource was reported at a lower cut-off grade of 6 g/t Au, 
in line with previous reporting practices.   

Mining of underground Resources ceased in June 2012 and an updated Resource was reported 
in the 2012 annual report that discounted most of the reef material as being uneconomic apart 
from remnant crown pillar areas.    

The differences between the 2011 and 2020 estimates can be attributed to: 

� Areas of mine depletion during 2011-2012 

� The inclusion of more remnant material in the 2020 estimate. 

� Extra grade control data in the lower levels of the mine in the 2020 estimate. 
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11 RECOMMENDATIONS 

If the mine were to restart in the future it is recommended that the following items be considered 
to improve the reliability of future Resource estimates: 

� Undertake regular bulk density determinations on diamond drill hole samples of reef 
material. 

� Conduct a detailed study of the nature of high grade distributions and use this information 
to help guide high grade restrictions during grade interpolation. 

� The regular insertion of Certified Reference Material into the sample stream to monitor the 
accuracy of laboratory assaying in conjunction with the collection of duplicate samples 
and insertion of blank material. 

� Maintain a high standard of geological mapping of in-reef development.  This is essential 
not only for geological interpretation during Resource estimations but also as a guide to 
stope design. 

 

Priority areas to investigate extensions of mineralisation would be down plunge of wide 
intersections in holes F79, J14, J17 and J33 (Figure 11_1). 

 
Figure 11_1  

Tasmania Mine 
Exploration Potential 
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13 COMPETENT PERSONS STATEMENT 

The Mineral Resources Report for the Tasmania Mine has been compiled in accordance with 
he g de e  def ed  he 2012 Ed  f he A a a a  C de f  Re g f E a  

Results, Minera  Re ce  a d O e Re e e  (2012 JORC C de). 

The information in this report that relates to Exploration Results and Mineral Resources is based 
on information compiled by Troy Lowien, a Competent Person who is a Member of The 
Australasian Institute of Mining and Metallurgy.  Troy Lowien is employed by Groundwork Plus 
Pty Ltd. 

Troy Lowien has sufficient experience that is relevant to the style of mineralisation and type of 
deposit under consideration and to the activity being undertaken to qualify as a Competent 
Person as defined in the 2012 Edition of he A a a a  C de f  Re g f E a  
Re , M e a  Re ce  a d O e Re e e . 

 



 

 

APPENDIX 1 
JORC Code 2012 Table 1 

 



  JO
R

C
 C

ode, 2012 Edition – Table 1 report tem
plate 

Section 1 Sam
pling Techniques and D

ata 

(C
riteria in this section apply to all succeeding sections.) 

C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

Sam
pling 

techniques 
x 

N
ature and quality of sam

pling (eg cut channels, random
 chips, or 

specific specialised industry standard m
easurem

ent tools appropriate 
to the m

inerals under investigation, such as dow
n hole gam

m
a 

sondes, or handheld X
R

F instrum
ents, etc). These exam

ples should 
not be taken as lim

iting the broad m
eaning of sam

pling. 
x 

Include reference to m
easures taken to ensure sam

ple representivity 
and the appropriate calibration of any m

easurem
ent tools or system

s 
used. 

x 
A

spects of the determ
ination of m

ineralisation that are M
aterial to the 

P
ublic R

eport. 
x 

In cases w
here industry standard

 w
ork has been done this w

ould be 
relatively sim

ple (eg reverse circulation drilling w
as used to obtain 1 

m
 sam

ples from
 w

hich 3 kg w
as pulverised to produce a 30 g charge 

for fire assay
). In other cases m

ore explanation m
ay be required, 

such as w
here there is coarse gold that has inherent sam

pling 
problem

s. U
nusual com

m
odities or m

ineralisation types (eg 
subm

arine nodules) m
ay w

arrant disclosure of detailed inform
ation. 

x 
D

iam
ond C

ore drilling 
 C

ore sam
pled over varying lengths to 

geological contacts, sent to an external lab to be pulverized and split 
to produce a charge for fire assay.  W

hole core sam
ples taken to 

reduce the im
pact of coarse gold on the results. 

 x 
 Face S

am
pling - C

hip sam
ples w

ere collected, using a handheld 
rock ham

m
er, across the face from

 left to right at chest height, 
sam

pling to contacts.  Sam
ples w

ere sent to an internal lab to be 
pulverized to produce a 25g charge for fire assay. 

D
rilling 

techniques 
x 

D
rill type (eg core, reverse circulation, open-hole ham

m
er, rotary air 

blast, auger, B
angka, sonic, etc) and details (eg core diam

eter, triple 
or standard tube, depth of diam

ond tails, face-sam
pling bit or other 

type, w
hether core is oriented and if so, by w

hat m
ethod, etc). 

x 
D

iam
ond C

ore drilling 
 C

om
bination of w

ireline and conventional 
m

ethods producing predom
inantly 44m

m
 to 47m

m
 diam

eter core.  
Som

e core oriented by unknow
n m

ethods.  A total of 328 diam
ond 

core holes for a total of 84,009m
 and 6,465 sam

ples w
ere used in this 

R
esource estim

ate. 
D

rill sam
ple 

recovery 
x 

M
ethod of recording and assessing core and chip sam

ple recoveries 
and results assessed. 

x 
M

easures taken to m
axim

ise sam
ple recovery and ensure 

representative nature of the sam
ples. 

x 
W

hether a relationship exists betw
een sam

ple recovery and grade 
and w

hether sam
ple bias m

ay have occurred due to preferential 
loss/gain of fine/coarse m

aterial. 

x 
C

ore recovery w
as m

easured for every drilling run.  R
ecovery w

as 
generally high at greater than 90%

 
x 

There is no apparent relationship betw
een sam

ple recovery  

Logging 
x 

W
hether core and chip sam

ples have been geologically and 
geotechnically logged to a level of detail to support appropriate 
M

ineral R
esource estim

ation, m
ining studies and m

etallurgical 

x 
  All diam

ond core w
as logged for geological and geotechnical 

features.  Lithologies w
ere described in detail, interpreted and 

assigned to stratigraphic units.  A
ll core w

as photographed.   



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

studies. 
x 

W
hether logging is qualitative or quantitative in nature. C

ore (or 
costean, channel, etc) photography. 

x 
The total length and percentage of the relevant intersections logged. 

x 
Face channel sam

ple locations w
ere m

apped for lithologies and 
geological contacts.   

x 
The level of detail in the core logging and face m

apping is appropriate 
to support M

ineral R
esource estim

ation. 
Sub-
sam

pling 
techniques 
and sam

ple 
preparation 

x 
If core, w

hether cut or saw
n and w

hether quarter, half or all core 
taken. 

x 
If non-core, w

hether riffled, tube sam
pled, rotary split, etc and 

w
hether sam

pled w
et or dry. 

x 
For all sam

ple types, the nature, quality and appropriateness of the 
sam

ple preparation technique. 
x 

Q
uality control procedures adopted for all sub-sam

pling stages to 
m

axim
ise representivity of sam

ples. 
x 

M
easures taken to ensure that the sam

pling is representative of the in 
situ m

aterial collected, including for instance results for field 
duplicate/second-half sam

pling. 
x 

W
hether sam

ple sizes are appropriate to the grain size of the m
aterial 

being sam
pled. 

x 
W

hole core sam
pling is generally used for the N

Q
 drillholes, w

ith core 
sam

pled to geological contacts.  Sam
pling w

as selective and 
restricted to portions of core around and including logged 
m

ineralisation and vein structures.  W
hole core sam

pling w
as used to 

address a sam
ple size issue related to presence of coarse gold in the 

Tasm
ania R

eef M
ineralisation, w

ith the disadvantage that no core 
sam

ple, apart from
 the crushed coarse reject sam

ple, is retained for 
reference.  A lim

ited program
 of w

edge holes w
as used to tw

in 
sam

pled portions of the parent hole and to provide com
plete core 

sam
ples of the m

ineralisation for reference 
x 

Face sam
ple chips w

ere collected along a consistent horizontal line 
across the face using a rock ham

m
er w

ith the chips being collected 
directly in the bag using a rubber funnel.  Procedures state that 
preferential sam

pling of softer zones is to be avoided.   
x 

D
uplicate field sam

ples w
ere collected from

 the diam
ond core at a 

rate of 1 in 10 sam
ples by splitting the core in tw

o longitudinally w
ith a 

diam
nd saw

.  D
uplicate field sam

ples of face channels w
ere 

undertaken sporadically on a cam
paign basis to reduce the am

ount of 
w

eight the geologist had to carry around. 
x 

The sam
ple sizes ae appropriate for the grain size of the m

aterial 
being sam

pled.  W
hole core sam

ples reduce the im
pact of coarse 

gold particles on the results. 
Q

uality of 
assay data 
and 
laboratory 
tests 

x 
The nature, quality and appropriateness of the assaying and 
laboratory procedures used and w

hether the technique is considered 
partial or total. 

x 
For geophysical tools, spectrom

eters, handheld X
R

F instrum
ents, etc, 

the param
eters used in determ

ining the analysis including instrum
ent 

m
ake and m

odel, reading tim
es, calibrations factors applied and their 

derivation, etc. 
x 

N
ature of quality control procedures adopted (eg standards, blanks, 

duplicates, external laboratory checks) and w
hether acceptable levels 

of accuracy (ie lack of bias) and precision have been established. 

x 
Sam

ples from
 the drilling program

s w
ere sent to Am

del Laboratories 
in South Australia and assayed by Fire Assay (FA1S, AA

S finish) for 
Au and acid digest (IC

3E) for Fe, As, S, C
u, Pb, Zn and Ag.  O

ne in 
very 10 sam

ples w
ere split to create a 1kg aliquot for screen fire 

assay.  Specific gravities w
ere determ

ined using an air pycnom
eter 

process for drillhole sam
ples from

 E, F and J series program
s 

x 
Sam

ples from
 the face channels w

ere subm
itted to an onsite 

laboratory run by A
m

inya Laboratories Ltd w
here Au w

as analysed 
using fire assay (25g charge) w

ith A
AS

 finish, Sulphur assayed using 
a Leco process, and other elem

ents assayed using m
ulti-elem

ent 
AA

S
 

x 
Fire assay is considered a total technique and appropriate for the 
m

ineralisation style.  Screen fire assays w
ere carried out to 



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

determ
ine the im

pact of coarse gold. 
x 

Q
uality control procedures adopted for the drilling program

s included 
subm

ission of field duplicates at a rate of about 1 in 10 sam
ples and 

a total of 300 sam
ples sent to G

enalysis Laboratories for um
pire 

assays.   
x 

Q
uality control procedures adopted for the channel sam

pling 
included subm

ission of field duplicate sam
ples and a total of 292 

sam
ples sent for um

pire assays.   
x 

N
o subm

issions of C
ertified reference m

aterials or blanks have been 
recorded in the database. 

x 
Around 4,500 repeat laboratory assays are included in the database. 

x 
R

eview
 of assay results for the subm

itted Q
AQ

C
 sam

ples indicate 
an acceptable level of precision has been established for the drilling 
and face channel sam

pling results w
ith no apparent bias.  

x 
The lack of certified reference m

aterial results in the database 
negatively im

pact the level of confidence in the accuracy of the 
assays.  H

ow
ever it is not considered to be a significant problem

 w
ith 

the historical data from
 the Tasm

ania m
ine as reconciliation of m

ined 
grades to m

odel grades during production w
ere w

ithin acceptable 
tolerances over long term

 com
parisons.  Larger variabilities in 

reconciliations w
ere observed over shorter periods, but that is to be 

expected from
 a narrow

, high grade deposit. 
Verification 
of sam

pling 
and 
assaying 

x 
The verification of significant intersections by either independent or 
alternative com

pany personnel. 
x 

The use of tw
inned holes. 

x 
D

ocum
entation of prim

ary data, data entry procedures, data 
verification, data storage (physical and electronic) protocols. 

x 
D

iscuss any adjustm
ent to assay data. 

x 
Significant intersections w

ere usually inspected by m
ore than one 

em
ployee at the tim

e of logging and sam
pling. 

x 
There have been a lim

ited num
ber of tw

inned holes drilled at 
Tasm

ania M
ine.  D

ue to the practice of w
hole core sam

pling som
e 

tw
in holes have not been sam

pled to retain com
plete core for future 

reference.  Intercepts for w
hich grade data is available, and w

hich 
are no greater than approxim

ately 3m
 apart w

ere chosen for 
com

parison.  These results indicate that the w
idth of the reef m

ay 
vary from

 10 20%
 over short distances and contained m

etal m
ay 

vary by 5 30%
.  This range of differences in contained m

etal is to be 
expected from

 a coarse gold deposit such as the Tasm
ania R

eef. 
x 

Procedures for geological activities (logging, sam
pling, data entry 

etc) w
ere docum

ented and copies kept in the technical services 
office.   



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

Location of 
data points 

x 
A

ccuracy and quality of surveys used to locate drill holes (collar and 
dow

n-hole surveys), trenches, m
ine w

orkings and other locations 
used in M

ineral R
esource estim

ation. 
x 

S
pecification of the grid system

 used. 
x 

Q
uality and adequacy of topographic control. 

x 
The drill hole collars w

ere surveyed by the m
ine surveyor and are 

considered accurate to underground developm
ent tolerances.   

x 
The face channel sam

ple locations w
ere usually m

easured from
 a 

know
n survey station and plotted against the surveyed w

orkings.  
x 

D
rillhole orientation w

as recorded using an Eastm
an dow

nhole 
cam

era, at intervals of approxim
ately 30m

.  W
here drillholes have 

been intersected by underground developm
ent, the location is 

surveyed, and adjustm
ents m

ade to the database to correct the 
orientation. 

x 
The drilling database w

as validated for overlapping sam
ple intervals, 

com
patibility of hole depths betw

een database tables as w
ell as 

visual checks of drill hole traces in Surpac.  N
o issues w

ere found. 
x 

The level of accuracy for drill hole locations is considered appropriate 
for R

esource estim
ation purposes. 

x 
This R

esource estim
ate w

as undertaken using a local m
ine grid 

coordinate system
.  C

onversion factors exist to convert to A
M

G
.  

M
ine elevations are in term

s of m
ean sea level. 

x 
Topographic control has no im

pact on the underground developm
ent. 

D
ata spacing 

and 
distribution 

x 
D

ata spacing for reporting of E
xploration R

esults. 
x 

W
hether the data spacing and distribution is sufficient to establish the 

degree of geological and grade continuity appropriate for the M
ineral 

R
esource and O

re R
eserve estim

ation procedure(s) and 
classifications applied. 

x 
W

hether sam
ple com

positing has been applied. 

x 
D

rilling density is as close as around 10m
 x 20m

, w
ith the spacing 

becom
ing w

ider dow
n dip of the m

ain reef.  The deepest three holes 
in the R

esource are around 100m
 apart. 

x 
The data spacing and distribution is sufficient to establish grade 
continuity appropriate for the M

ineral R
esource estim

ation 
procedures and classifications applied. 

x 
N

o sam
ple com

positing has been applied. 
O

rientation 
of data in 
relation to 
geological 
structure 

x 
W

hether the orientation of sam
pling achieves unbiased sam

pling of 
possible structures and the extent to w

hich this is know
n, considering 

the deposit type. 
x 

If the relationship betw
een the drilling orientation and the orientation 

of key m
ineralised structures is considered to have introduced a 

sam
pling bias, this should be assessed and reported if m

aterial. 

x 
D

rilling w
as m

ainly carried out perpendicular to the orientation of the 
m

ain reef.  S
om

e intersection angles of deeper holes could be 
considered sub-optim

al due to drilling location constraints from
 

underground. 
x 

There is no sam
pling bias introduced by intersection angles as holes 

have been drilled from
 both the hangingw

all and footw
all sides of the 

reef at both positive and negative dips. 
Sam

ple 
security 

x 
The m

easures taken to ensure sam
ple security. 

x 
All sam

ples from
 the drilling program

s w
ere collected and sub-

sam
pled on site by staff.  S

am
ples w

ere subm
itted to the external 

laboratory using standard paperw
ork and delivered by courier. 

A
udits or 

review
s 

x 
The results of any audits or review

s of sam
pling techniques and data. 

x 
The C

om
petent P

erson has first hand experience w
ith sam

pling 
techniques on site.. 



   Section 2 R
eporting of Exploration R

esults 

(C
riteria listed in the preceding section also apply to this section.) 

C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

M
ineral 

tenem
ent and 

land tenure 
status 

x 
Type, reference nam

e/num
ber, location and ow

nership including 
agreem

ents or m
aterial issues w

ith third parties such as joint 
ventures, partnerships, overriding royalties, native title interests, 
historical sites, w

ilderness or national park and environm
ental 

settings. 
x 

The security of the tenure held at the tim
e of reporting along w

ith any 
know

n im
pedim

ents to obtaining a licence to operate in the area. 

x 
The project is located w

ithin granted M
ining Lease 1767P/M

 held by 
BC

D
 O

perations Pty Ltd.  The lease is due for renew
al by the 23

rd 
July 2020.   

x 
There are no encum

brances, m
ortgages, caveats or third party 

interests in place.  There are no native title claim
s over the area. 

Exploration 
done by other 
parties 

x 
A

cknow
ledgm

ent and appraisal of exploration by other parties. 
x 

All exploration results used in this estim
ate have been undertaken by 

the Beaconsfield M
ine Joint Venture. 

G
eology 

x 
D

eposit type, geological setting and style of m
ineralisation. 

x 
G

old m
ineralisation at the Tasm

ania M
ine occurs in folded and 

faulted m
etasedim

entary rocks.  The reef is com
posed of a quartz-

ankerite-sulphide vein system
 occupying a dilational regim

e w
ithin a 

northeast trending fault.  The Tasm
ania R

eef and associated fault 
structure is confined laterally along strike by the C

abbage Tree Thrust 
fault to the southw

est and by the C
obblestone C

reek Thrust fault to 
the northeast.  The reef is thicker and gold grades higher in the 
vicinity of splays and offsets along the Tasm

ania R
eef structure.   

D
rill hole 

Inform
ation 

x 
A

 sum
m

ary of all inform
ation m

aterial to the understanding of the 
exploration results including a tabulation of the follow

ing inform
ation 

for all M
aterial drill holes: 

o 
easting and northing of the drill hole collar 

o 
elevation or R

L (R
educed Level 

 elevation above sea level in 
m

etres) of the drill hole collar 
o 

dip and azim
uth of the hole 

o 
dow

n hole length and interception depth 
o 

hole length. 
x 

If the exclusion of this inform
ation is justified on the basis that the 

inform
ation is not M

aterial and this exclusion does not detract from
 

the understanding of the report, the C
om

petent P
erson should clearly 

explain w
hy this is the case. 

x 
This inform

ation is not m
aterial as exploration results are not being 

reported.  A
 table of drillhole lengths is included in the body of this 

report. 



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

D
ata 

aggregation 
m

ethods 

x 
In reporting Exploration R

esults, w
eighting averaging techniques, 

m
axim

um
 and/or m

inim
um

 grade truncations (eg cutting of high 
grades) and cut-off grades are usually M

aterial and should be stated. 
x 

W
here aggregate intercepts incorporate short lengths of high grade 

results and longer lengths of low
 grade results, the procedure used 

for such aggregation should be stated and som
e typical exam

ples of 
such aggregations should be show

n in detail. 
x 

The assum
ptions used for any reporting of m

etal equivalent values 
should be clearly stated. 

x 
This inform

ation is not m
aterial as exploration results are not being 

reported.   

R
elationship 

betw
een 

m
ineralisation 

w
idths and 

intercept 
lengths 

x 
These relationships are particularly im

portant in the reporting of 
E

xploration R
esults. 

x 
If the geom

etry of the m
ineralisation w

ith respect to the drill hole 
angle is know

n, its nature should be reported. 
x 

If it is not know
n and only the dow

n hole lengths are reported, there 
should be a clear statem

ent to this effect (eg dow
n hole length, true 

w
idth not know

n
). 

x 
This inform

ation is not m
aterial as exploration results are not being 

reported.   
x 

Intercept w
idths are converted to true w

idths during the R
esource 

estim
ation process. 

D
iagram

s 
x 

A
ppropriate m

aps and sections (w
ith scales) and tabulations of 

intercepts should be included for any significant discovery being 
reported These should include, but not be lim

ited to a plan view
 of 

drill hole collar locations and appropriate sectional view
s. 

x 
M

aps and sections of the drill hole locations, m
ineralised intercepts 

and dom
ain interpretations are included in this report. 

B
alanced 

reporting 
x 

W
here com

prehensive reporting of all E
xploration R

esults is not 
practicable, representative reporting of both low

 and high grades 
and/or w

idths should be practiced to avoid m
isleading reporting of 

E
xploration R

esults. 

x 
This inform

ation is not m
aterial as exploration results are not being 

reported.   

O
ther 

substantive 
exploration 
data 

x 
O

ther exploration data, if m
eaningful and m

aterial, should be reported 
including (but not lim

ited to): geological observations; geophysical 
survey results; geochem

ical survey results; bulk sam
ples 

 size and 
m

ethod of treatm
ent; m

etallurgical test results; bulk density, 
groundw

ater, geotechnical and rock characteristics; potential 
deleterious or contam

inating substances. 

x 
This inform

ation is not m
aterial as exploration results are not being 

reported.  . 

Further w
ork 

x 
The nature and scale of planned further w

ork (eg tests for lateral 
extensions or depth extensions or large-scale step-out drilling). 

x 
D

iagram
s clearly highlighting the areas of possible extensions, 

including the m
ain geological interpretations and future drilling areas, 

provided this inform
ation is not com

m
ercially sensitive. 

x 
N

o further exploration w
ork is planned at this stage. 

x 
Potential exists for further dow

n dip extension of m
ineralisation. 

 



  Section 3 Estim
ation and R

eporting of M
ineral R

esources 

(C
riteria listed in section 1, and w

here relevant in section 2, also apply to this section.) 

C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

D
atabase 

integrity 
x 

M
easures taken to ensure that data has not been corrupted by, for 

exam
ple, transcription or keying errors, betw

een its initial collection 
and its use for M

ineral R
esource estim

ation purposes. 
x 

D
ata validation procedures used. 

x 
D

ata w
as validated at tim

e of entry into the database. 
x 

The follow
ing database validation activities have been carried out: 

x 
Ensure com

patibility of total hole depth data in the collar and 
assay drill hole database files. 

x 
C

heck for overlapping sam
ple intervals. 

x 
Visual validation in Surpac softw

are. 
x 

N
o issues w

ere found w
ith the database. 

Site visits 
x 

C
om

m
ent on any site visits undertaken by the C

om
petent P

erson and 
the outcom

e of those visits. 
x 

If no site visits have been undertaken indicate w
hy this is the case. 

x 
The C

om
petent P

erson w
as em

ployed at the Tasm
ania M

ine as a 
geologist for a period of three years.  The C

om
petent Person is 

satisfied the data is fit for use in the R
esource estim

ation. 
G

eological 
interpretation 

x 
C

onfidence in (or conversely, the uncertainty of ) the geological 
interpretation of the m

ineral deposit. 
x 

N
ature of the data used and of any assum

ptions m
ade. 

x 
The effect, if any, of alternative interpretations on M

ineral R
esource 

estim
ation. 

x 
The use of geology in guiding and controlling M

ineral R
esource 

estim
ation. 

x 
The factors affecting continuity both of grade and geology. 

x 
C

onfidence is high in the geological interpretation of the deposit.  
The M

ain R
eef and Splay R

eefs have been system
atically m

ined 
over several years allow

ing for the gradual refinem
ent of the 

geological interpretation. 
x 

The style of deposit (tailings) does not allow
 for alternative 

interpretations.  Interpretations m
ay becom

e m
ore difficult around 

the intersection of the M
ain R

eef and Splay R
eefs. 

x 
G

eological interpretations have a large role in controlling the M
ineral 

R
esource estim

ation process.   
x 

W
idth and grade of m

ineralisation is m
ainly controlled by rheological 

attributes of the surrounding host rocks and intersections of 
structures. 

D
im

ensions 
x 

The extent and variability of the M
ineral R

esource expressed as 
length (along strike or otherw

ise), plan w
idth, and depth below

 
surface to the upper and low

er lim
its of the M

ineral R
esource. 

x 
The M

ineral R
esource extends for an average w

idth of 350m
 w

ith a 
dow

n dip length of about 1,400m
.  The average reef w

idth is about 
2.5m

 but can vary betw
een a few

 cm
 up to around 13m

.  
Estim

ation and 
m

odelling 
techniques 

x 
The nature and appropriateness of the estim

ation technique(s) 
applied and key assum

ptions, including treatm
ent of extrem

e grade 
values, dom

aining, interpolation param
eters and m

axim
um

 distance 
of extrapolation from

 data points. If a com
puter assisted estim

ation 
m

ethod w
as chosen include a description of com

puter softw
are and 

param
eters used. 

x 
The availability of check estim

ates, previous estim
ates and/or m

ine 
production records and w

hether the M
ineral R

esource estim
ate takes 

x 
Sam

ples w
ere com

posited to full reef w
idth and used in com

bination 
w

ith an accum
ulation variable (true w

idth x reef grade), to m
inim

ise 
the loss of data used for estim

ation.  R
esource estim

ation w
as 

carried out for gold by O
rdinary Kriging (O

K) m
ethod on the 

accum
ulation variable and true reef w

idth.  Block grades w
ere 

derived from
 dividing the estim

ated accum
ulation variable by the 

estim
ated true w

idth.  A m
ulti-pass-pass strategy w

as em
ployed to 

generate the grade estim
ates, w

ith the first tw
o passes set at a 



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

appropriate account of such data. 
x 

The assum
ptions m

ade regarding recovery of by-products. 
x 

E
stim

ation of deleterious elem
ents or other non-grade variables of 

econom
ic significance (eg sulphur for acid m

ine drainage 
characterisation). 

x 
In the case of block m

odel interpolation, the block size in relation to 
the average sam

ple spacing and the search em
ployed. 

x 
A

ny assum
ptions behind m

odelling of selective m
ining units. 

x 
A

ny assum
ptions about correlation betw

een variables. 
x 

D
escription of how

 the geological interpretation w
as used to control 

the resource estim
ates. 

x 
D

iscussion of basis for using or not using grade cutting or capping. 
x 

The process of validation, the checking process used, the com
parison 

of m
odel data to drill hole data, and use of reconciliation data if 

available. 

distance equal to or less than the total range of the variogram
.  The 

num
ber of com

posites for a successful estim
ate w

as restricted to a 
m

inim
um

 of 12 and a m
axim

um
 of 30.  The search axes w

ere 
aligned w

ith directions of m
axim

um
 continuity derived from

 
variographic analyses of the data sets.   

x 
Block m

odels w
ere constructed using parent block dim

ensions of 5m
 

East by 2.5m
 N

orth by 5m
R

L for areas inform
ed by grade control 

data and 20m
 E

ast by 2.5m
 N

orth by 10m
 R

L for other areas, w
ith 

sub-blocking for the purpose of providing appropriate definition of the 
reef w

idths, and grade dom
ain boundaries 

x 
H

igh grade cuts w
ere applied to com

posites w
ithin the grade 

dom
ains.   

x 
N

o assum
ptions of byproduct recovery have been m

ade. 
x 

Any potentially acid form
ing products w

ill be neutralized during the 
oxidation process at the plant.  Tailings w

ould be stored in licensed 
facilities.   

x 
Block sizes in the block m

odel w
ere chosen based on average 

sam
ple spacing and results of kriging neighbourhood analyses. 

x 
N

o selective m
ining units have been assum

ed. 
x 

N
o assum

ptions about correlation betw
een variables has been 

m
ade. 

x 
The interpretation of the reef structures controlled the volum

e into 
w

hich estim
ates w

ere perform
ed.. 

x 
Validation of the estim

ate w
as com

pleted and included both 
interactive and statistical review

.  The validation m
ethods included: - 

x 
Visual com

parison of the input data against the block m
odel 

grade in plan and cross section.  
x 

C
om

parison of global statistics. 
x 

Sw
ath plots, com

paring the com
posite grade and the estim

ated 
grade grouped by intervals in plan and section  

The m
odel w

as found to be robust. 
M

oisture 
x 

W
hether the tonnages are estim

ated on a dry basis or w
ith natural 

m
oisture, and the m

ethod of determ
ination of the m

oisture content. 
x 

The tonnages are estim
ated on a dry basis. 

C
ut-off 

param
eters 

x 
The basis of the adopted cut-off grade(s) or quality param

eters 
applied. 

x 
As selectivity is possible w

ith the proposed m
ining m

ethod, a cut-off 
grade has been applied.  The cut-off grade w

as factored based on 
previous cut off grades used during tim

es of low
er gold prices.. 



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

M
ining factors 

or assum
ptions 

x 
A

ssum
ptions m

ade regarding possible m
ining m

ethods, m
inim

um
 

m
ining dim

ensions and internal (or, if applicable, external) m
ining 

dilution. It is alw
ays necessary as part of the process of determ

ining 
reasonable prospects for eventual econom

ic extraction to consider 
potential m

ining m
ethods, but the assum

ptions m
ade regarding 

m
ining m

ethods and param
eters w

hen estim
ating M

ineral R
esources 

m
ay not alw

ays be rigorous. W
here this is the case, this should be 

reported w
ith an explanation of the basis of the m

ining assum
ptions 

m
ade. 

x 
It is assum

ed previous underground m
ining m

ethods w
ould be used 

again (sub level stoping).   H
ow

ever, a detailed m
ining study is yet to 

determ
ine the best m

ethod. 

M
etallurgical 

factors or 
assum

ptions 

x 
The basis for assum

ptions or predictions regarding m
etallurgical 

am
enability. It is alw

ays necessary as part of the process of 
determ

ining reasonable prospects for eventual econom
ic extraction to 

consider potential m
etallurgical m

ethods, but the assum
ptions 

regarding m
etallurgical treatm

ent processes and param
eters m

ade 
w

hen reporting M
ineral R

esources m
ay not alw

ays be rigorous. 
W

here this is the case, this should be reported w
ith an explanation of 

the basis of the m
etallurgical assum

ptions m
ade. 

x 
The m

ineralisation has previously been successfully treated using 
bacterial oxidation processes at the B

eaconsfield plant.  R
ecoveries 

w
ere generally high. 

Environm
ental 

factors or 
assum

ptions 

x 
A

ssum
ptions m

ade regarding possible w
aste and process residue 

disposal options. It is alw
ays necessary as part of the process of 

determ
ining reasonable prospects for eventual econom

ic extraction to 
consider the potential environm

ental im
pacts of the m

ining and 
processing operation. W

hile at this stage the determ
ination of 

potential environm
ental im

pacts, particularly for a greenfields project, 
m

ay not alw
ays be w

ell advanced, the status of early consideration of 
these potential environm

ental im
pacts should be reported. W

here 
these aspects have not been considered this should be reported w

ith 
an explanation of the environm

ental assum
ptions m

ade. 

x 
All m

ine w
aste w

ould be deposited in licensed storage facilities.  
W

ater produced during dew
atering of the w

orkings w
ould be treated 

before being released into the Tam
ar R

iver. 

B
ulk density 

x 
W

hether assum
ed or determ

ined. If assum
ed, the basis for the 

assum
ptions. If determ

ined, the m
ethod used, w

hether w
et or dry, the 

frequency of the m
easurem

ents, the nature, size and 
representativeness of the sam

ples. 
x 

The bulk density for bulk m
aterial m

ust have been m
easured by 

m
ethods that adequately account for void spaces (vugs, porosity, 

etc), m
oisture and differences betw

een rock and alteration zones 
w

ithin the deposit. 
x 

D
iscuss assum

ptions for bulk density estim
ates used in the 

evaluation process of the different m
aterials. 

x 
In situ dry bulk density w

as assigned to the m
odel by using the 

estim
ated block grades for iron after statistical analysis revealed a 

strong correlation betw
een iron and specific gravity from

 air 
pycnom

eter m
easurem

ents. 
x 

 

C
lassification 

x 
The basis for the classification of the M

ineral R
esources into varying 

confidence categories. 
x 

The R
esource has been classified as M

easured, Indicated and 
Inferred w

ith the key param
eters considered during the resource 



  C
riteria 

JO
R

C
 C

ode explanation 
C

om
m

entary 

x 
W

hether appropriate account has been taken of all relevant factors (ie 
relative confidence in tonnage/grade estim

ations, reliability of input 
data, confidence in continuity of geology and m

etal values, quality, 
quantity and distribution of the data). 

x 
W

hether the result appropriately reflects the C
om

petent Person
s 

view
 of the deposit. 

classification being: 
x 

G
eological know

ledge and interpretation.  
x 

D
eposit style.  

x 
C

onfidence in the sam
pling and assay data.  

x 
The spacing of sam

ple data.  
x 

Prospects for eventual econom
ic extraction. 

x 
The deposit and has good prospects for eventual econom

ic 
extraction due to its proxim

ity to an existing processing plant and 
partially filled TSF. 

x 
The c

a
fca

 efec
 he C

e
e

 Pe
 

e
 

f he 
deposit.   

A
udits or 

review
s 

x 
The results of any audits or review

s of M
ineral R

esource estim
ates. 

x 
There have been no audits or review

s of the estim
ate apart from

 
internal review

 by G
roundw

ork Plus. 

D
iscussion of 

relative 
accuracy/ 
confidence 

x 
W

here appropriate a statem
ent of the relative accuracy and 

confidence level in the M
ineral R

esource estim
ate using an approach 

or procedure deem
ed appropriate by the C

om
petent P

erson. For 
exam

ple, the application of statistical or geostatistical procedures to 
quantify the relative accuracy of the resource w

ithin stated confidence 
lim

its, or, if such an approach is not deem
ed appropriate, a qualitative 

discussion of the factors that could affect the relative accuracy and 
confidence of the estim

ate. 
x 

The statem
ent should specify w

hether it relates to global or local 
estim

ates, and, if local, state the relevant tonnages, w
hich should be 

relevant to technical and econom
ic evaluation. D

ocum
entation should 

include assum
ptions m

ade and the procedures used. 
x 

These statem
ents of relative accuracy and confidence of the estim

ate 
should be com

pared w
ith production data, w

here available. 

x 
There has been no attem

pt to apply geostatistical m
ethods to quantify 

the relative accuracy of the M
ineral R

esource to w
ithin a set of 

confidence lim
its.  

x 
The C

om
petent P

erson believes the M
ineral R

esource estim
ate 

provides a good estim
ate of global tonnes and grade.   

x 
N

o change of support adjustm
ent has been m

ade to the block 
estim

ates. 
x 

The accuracy and confidence of this M
ineral R

esource estim
ate is 

considered suitable for public reporting by the C
om

petent Person. 
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Tasmania Mine Face Chanel Sampling Field Duplicates 
 

               

 

 

 
 

Number of Pairs 527
Mean % HARD 9.16%
Median %HARD 4.94%
Mean HRD 2.04%
Median HRD 0.34%

Original Duplicate
Min 0.01 0
Max 428 616
Mean 21.4 23.1
Median 5.9 6.5
Std Dev 45.4 51.0
CV 2.1 2.2
correl coef 0.97
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Amdel Genalysis Units Result
No. Pairs: 242 242 Pearson CC: 0.97
Minimum: 0.11 0.11 g/t Spearman CC: 0.99
Maximum: 199.00 195.29 g/t Mean HARD: 6.41
Mean: 11.64 12.50 g/t Median HARD: 3.15
Median 5.06 5.12 g/t
Std. Deviation: 22.65 24.65 g/t Mean HRD: -1.27
Coefficient of 
Variation: 1.94 1.97 Median HRD -0.54
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Tasmania Mine Laboratory Repeats 
 

       

 

 

 
 

Number of Pairs 4544
Mean % HARD 6.23%
Median %HARD 3.13%
Mean HRD -0.003%
Median HRD 0.000%

Original Duplicate
Min 0.005 0
Max 1100 1430
Mean 20.9 21.2
Median 5.1 5.2
Std Dev 55.8 59.0
CV 2.7 2.8
Correl Coef 0.98
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Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – Domain 2 

 

 
 

 
 

 
 

 



APPENDIX 3 
Data Summary Charts – Composite Statistics 

APPENDIX 3  Data Summary Charts  Reef Composite Statisitics Page - 4 - 

Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – Domain 3 
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Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – Domain 4 
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Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – Domain 5 
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Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – F1 Splay
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Tasmania Mine Summary Statistics Main Reef Compopsites 
Au – EHW Splay 
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Variogram Model - Accumulation Variable Au 
Domain 1

Isatis
points/main reef comps(domain 1)
- Variable #1 : accum au cut
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  22.50
      Lag =  20.00m, Count = 31 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
D2  : Semi
      Angular tolerance =  22.50
      Lag =  20.00m, Count = 31 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
Model : 4 basic structure(s)
Global rotation = Azimuth=N95.00 Dip=60.00 Pitch=85.00 (Geologist)
S1  - Nugget effect, Sill =       0.46
S2  - Spherical - Range = 15.00m, Sill =       0.24
      Directional Scales = (     20.00m,     15.00m,     15.00m)
S3  - Spherical - Range = 20.00m, Sill =       0.13
      Directional Scales = (     50.00m,     20.00m,     20.00m)
S4  - Spherical - Range = 70.00m, Sill =       0.17
      Directional Scales = (    190.00m,     70.00m,     70.00m)  



APPENDIX 4
VARIOGRAPHY

APPENDIX 4  Variography Page - 2 -

 

Major

Semi

-100 

-100 

 0 

 0 

 100 

 100 

Distance (m)

Distance (m)

-0.5 -0.5 

 0.0  0.0 

 0.5  0.5 

 1.0  1.0 

C
o
r
r
e
l
o
g
r
a
m
 
:
 
a
c
c
u
m
 
a
u
 
c
u
t

C
o
r
r
e
l
o
g
r
a
m
 
:
 
a
c
c
u
m
 
a
u
 
c
u
t

Variogram Model - Accumulation Variable Au 
Domain 2

Isatis
points/main reef comps(domain 2)
- Variable #1 : accum au cut
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  22.50
      Lag =  30.00m, Count = 11 lags, Tolerance = 50.00%
      Vertical Slicing =  6.60m
D2  : Semi
      Angular tolerance =  22.50
      Lag =  30.00m, Count = 11 lags, Tolerance = 50.00%
      Vertical Slicing =  6.60m
Model : 2 basic structure(s)
Global rotation = Azimuth=N105.00 Dip=59.00 Pitch=85.00 (Geologist)
S1  - Nugget effect, Sill =       0.45
S2  - Spherical - Range = 36.00m, Sill =       0.55
      Directional Scales = (     76.00m,     36.00m,     74.13m)  
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Variogram Model - Accumulation Variable Au 
Domain 3

Isatis
points/main reef comps(domain 3)
- Variable #1 : accum au cut
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  30.00
      Lag =  30.00m, Count = 17 lags, Tolerance = 50.00%
      Vertical Slicing =  10.00m
D2  : Semi
      Angular tolerance =  30.00
      Lag =  30.00m, Count = 17 lags, Tolerance = 50.00%
      Vertical Slicing =  10.00m
Model : 4 basic structure(s)
Global rotation = Azimuth=N85.00 Dip=60.00 Pitch=120.00 (Geologist)
S1  - Nugget effect, Sill =       0.56
S2  - Spherical - Range = 20.00m, Sill =       0.17
      Directional Scales = (     32.00m,     20.00m,     20.00m)
S3  - Spherical - Range = 25.00m, Sill =       0.13
      Directional Scales = (     68.00m,     25.00m,     25.00m)
S4  - Spherical - Range = 100.00m, Sill =       0.14
      Directional Scales = (    185.00m,    100.00m,    100.00m)  
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Variogram Model - Accum Au Domain 4

Isatis
points_Oct08/main_reef(Domain4)
- Variable #1 : accumau
Experimental Variogram : in 2 direction(s)
D1  : N230 D40
      Angular tolerance =  12.00
      Lag =  15.00m, Count = 11 lags, Tolerance = 50.00%
      Horizontal Slicing =  10.00m
      Vertical Slicing =  10.00m
D2  : N305 D-17
      Angular tolerance =  12.00
      Lag =  15.00m, Count = 11 lags, Tolerance = 50.00%
      Horizontal Slicing =  10.00m
      Vertical Slicing =  10.00m
Model : 3 basic structure(s)
Global rotation = Azimuth=N107.00 Dip=45.00 Pitch=115.00 (Geologist)
S1  - Nugget effect, Sill =        0.6
S2  - Spherical - Range = 10.00m, Sill =       0.16
      Directional Scales = (     21.00m,     10.00m,     10.00m)
S3  - Spherical - Range = 25.00m, Sill =       0.24
      Directional Scales = (     58.00m,     30.00m,     25.00m)  
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Variogram Model Au Domain 5 
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Variogram Model - Accumulation Variable Au 
F1 Splay

Isatis
points/f1 reef comps
- Variable #1 : accum_au
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  15.00
      Lag =  20.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  10.00m
D2  : Semi
      Angular tolerance =  15.00
      Lag =  20.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  10.00m
Model : 3 basic structure(s)
Global rotation = Azimuth=N97.00 Dip=60.00 Pitch=75.00 (Geologist)
S1  - Nugget effect, Sill =       0.45
S2  - Spherical - Range = 5.00m, Sill =       0.12
      Directional Scales = (     20.00m,      5.00m,     20.00m)
S3  - Spherical - Range = 25.00m, Sill =       0.43
      Directional Scales = (    140.00m,     25.00m,    140.00m)  
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Variogram Model - True Width Domain 1

Isatis
points/main reef comps(domain 1)
- Variable #1 : true_width
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  10.00
      Lag =  15.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
D2  : Semi
      Angular tolerance =  10.00
      Lag =  15.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
Model : 4 basic structure(s)
Global rotation = Azimuth=N95.00 Dip=60.00 Pitch=85.00 (Geologist)
S1  - Nugget effect, Sill =       0.22
S2  - Spherical - Range = 15.00m, Sill =       0.09
      Directional Scales = (     25.00m,     15.00m,     25.00m)
S3  - Spherical - Range = 30.00m, Sill =       0.06
      Directional Scales = (     70.00m,     30.00m,     70.00m)
S4  - Spherical - Range = 40.00m, Sill =       0.63
      Directional Scales = (    125.00m,     40.00m,    125.00m)  
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Variogram Model - True Width Domain 2

Isatis
points/main reef comps(domain 2)
- Variable #1 : true_width
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  20.00
      Lag =  25.00m, Count = 11 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
D2  : Semi
      Angular tolerance =  20.00
      Lag =  25.00m, Count = 11 lags, Tolerance = 50.00%
      Vertical Slicing =  5.81m
Model : 2 basic structure(s)
Global rotation = Azimuth=N105.00 Dip=59.00 Pitch=85.00 (Geologist)
S1  - Nugget effect, Sill =       0.28
S2  - Spherical - Range = 45.00m, Sill =       0.72
      Directional Scales = (     80.00m,     45.00m,     75.00m)  
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Variogram Model - True Width Domain 3

Isatis
points/main reef comps(domain 3)
- Variable #1 : true_width
Experimental Variogram : in 2 direction(s)
D1  : Major
      Angular tolerance =  25.00
      Lag =  40.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  5.00m
D2  : Semi
      Angular tolerance =  25.00
      Lag =  40.00m, Count = 21 lags, Tolerance = 50.00%
      Vertical Slicing =  5.00m
Model : 4 basic structure(s)
Global rotation = Azimuth=N85.00 Dip=60.00 Pitch=120.00 (Geologist)
S1  - Nugget effect, Sill =       0.14
S2  - Spherical - Range = 12.00m, Sill =       0.29
      Directional Scales = (     32.00m,     12.00m,     32.00m)
S3  - Spherical - Range = 40.00m, Sill =       0.22
      Directional Scales = (     78.00m,     40.00m,     78.00m)
S4  - Spherical - Range = 100.00m, Sill =       0.35
      Directional Scales = (    200.00m,    100.00m,    200.00m)  
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Variogram Model - True Width Domain 4

Isatis
points_Oct08/main_reef(Domain4)
- Variable #1 : tw
Experimental Variogram : in 2 direction(s)
D1  : N152 D35
      Angular tolerance =  15.00
      Lag =  10.00m, Count = 21 lags, Tolerance = 50.00%
      Horizontal Slicing =  15.00m
      Vertical Slicing =  15.00m
D2  : N260 D24
      Angular tolerance =  15.00
      Lag =  10.00m, Count = 21 lags, Tolerance = 50.00%
      Horizontal Slicing =  15.00m
      Vertical Slicing =  15.00m
Model : 3 basic structure(s)
Global rotation = Az=-62.00 Ay=35.00 Ax=30.00 (Mathematician)
S1  - Nugget effect, Sill =       0.16
S2  - Spherical - Range = 22.00m, Sill =       0.18
      Directional Scales = (     22.00m,     22.00m,     22.00m)
S3  - Spherical - Range = 48.00m, Sill =       0.66
      Directional Scales = (     60.00m,     48.00m,     60.00m)  
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Variogram Model - True Width Domain 5

Isatis
points_Oct08/main_reef(Domain5)
- Variable #1 : tw
Experimental Variogram : in 2 direction(s)
D1  : N260 D24
      Angular tolerance =  10.00
      Lag =  20.00m, Count = 21 lags, Tolerance = 50.00%
      Horizontal Slicing =  10.00m
      Vertical Slicing =  10.00m
D2  : N332 D-35
      Angular tolerance =  10.00
      Lag =  20.00m, Count = 21 lags, Tolerance = 50.00%
      Horizontal Slicing =  10.00m
      Vertical Slicing =  10.00m
Model : 3 basic structure(s)
Global rotation = Azimuth=N107.19 Dip=44.81 Pitch=144.47 (Geologist)
S1  - Nugget effect, Sill =       0.16
S2  - Spherical - Range = 23.00m, Sill =       0.04
      Directional Scales = (     23.00m,     23.00m,     23.00m)
S3  - Spherical - Range = 60.00m, Sill =        0.8
      Directional Scales = (     83.00m,     60.00m,     83.00m)  
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Block Model Summary 
Tasmania Mine 

Block Model Variables (Main Reef) 

Attribute Name  Type  Decimals  Background  Description  
ag Float 3 -99 back calculated ag grade 
au Float 3 -99 back calculated au grade 
avdis Real 3 -99 average distance to samples in width OK estimate 
avdist Float 1 -99 average distance to samples in Au OK estimate 
cu Float 3 -99 back calculated cu grade 
dis Float 1 -99 distance to nearest sample in Au OK estimate 
domain Integer - -99 domains 1 to 4 
fe Float 3 -99 back calculated fe grade 
kv Float 5 -99 kriging variance for Au OK estimate 
numsamp Integer - -99 number of samples used in Au OK estimate 
pass Integer - -99 pass number for estimation 
reef Integer - -99 1=main reef, 2=east HW branch 
reef_ag Float 2 -1 block model reef ag grade 
reef_au Float 2 -1 block model reef au grade 
reef_cu Float 2 -1 block model reef cu grade 
reef_fe Float 2 -1 block model reef fe grade 
reef_m Float 2 -1 block model width 
reef_mgms Float 2 -1 block model reef gram metres 
reef_s Float 2 -1 block model reef s grade 
rescat Integer - -99 1=measured, 2=indicated, 3=inferred 
s Float 3 -99 back calculated s grade 
sg Float 2 -99 calculated specific gravity (Fe x 0.0000036+2.65) 
width Float 3 -99 estimated true width 
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