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ASCOT TO ACQUIRE WONMUNNA DSO IRON ORE 
PROJECT IN THE PILBARA, WESTERN AUSTRALIA 

  

HIGHLIGHTS 
• Ascot Resources signs binding agreement to acquire the Wonmunna (DSO) Iron Ore Project, located 

adjacent to Rio Tinto’s West Angelas and Hope Downs iron ore projects in the Pilbara region of Western 
Australia. 

• Previously reported Mineral Resource estimate highlights that Wonmunna is host to 84.3Mt of iron ore 
at an average Fe grade of 56.5% (at a 50% Fe cut-off grade) with 64% of the estimate in the Indicated 
Resource category. 

• Project area intersected by the Great Northern Highway providing direct road access to Port Hedland.  

• Extensive resource, environmental, heritage, groundwater and scoping studies completed providing a 
solid foundation for future planned mine development. 

• Based on mine plans within existing historical scoping studies, Ascot is aiming to produce up to 5 Mtpa 
of lump and fines products 

• Ascot’s Management team has a proven track record in successfully developing greenfield iron ore 
projects from exploration through to production. 

• Consideration payable by Ascot for Wonmunna comprises: 

i. the issue of 88 million fully paid ordinary Ascot shares (post a two for one consolidation of 
Ascot shares; 

ii. A maximum A$2 million cash consideration payable on completion; 

iii. A further A$29.75 million payable five years from transaction completion; and 

iv. a 1% gross revenue royalty commencing 12 months after the first shipment. 

• Ascot has secured commitments from sophisticated investors in respect of A$9.7 million at an issue 
price of A$0.25 per share subject to transaction completion. 

• Specialist mining private equity firm and existing cornerstone investor Resource Capital Fund V L.P. to 
invest A$5 million at A$0.25 per share (subject to final due diligence). 

Ascot Resources Limited (Ascot or the Company) (ASX: AZQ) is pleased to announce it has executed a binding 
agreement (the Agreement) to wholly acquire the Wonmunna Iron Ore Project (Wonmunna or the Project) from 
Ochre Group Holdings Limited (Ochre) (ASX: OGH) (the Transaction).   

Wonmunna is located 80km northwest of Newman and 375km south of Port Hedland, and is intersected by the 
Great Northern Highway.  The Project comprises exploration licence E47/1137 and mining leases M47/1423, 
M47/1424 and M47/1425 as shown in Figure 1 below.   
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Figure 1: Wonmunna location & mining lease boundaries (Source:  OGH) 

Wonmunna is strategically positioned adjacent to two major mines (West Angelas and Hope Downs) operated by 
Rio Tinto Iron Ore and which are within 20km of the lease boundary.   

The Project comprises four primary direct shipping ore (DSO) deposits hosted by the Marra Mamba Iron 
Formation, namely North Marra Mamba (NMM), South Marra Mamba (SMM), Central Marra Mamba (CMM) and 
East Marra Mamba (EMM) (the Deposits).  Appendix 3 provides a summary of the Mineral Resource estimate for 
the Deposits as prepared by Ochre in April 20121. 

The proposed acquisition represents a diversification of Ascot’s current asset portfolio from both a geographic 
and mineral resource perspective, however remains consistent with the Company’s strategy to develop projects 
that have the potential to deliver steel-making raw materials over a ‘near-term production’ horizon. It also 
provides the opportunity to leverage the Company’s management and development experience in Western 
Australia’s iron ore industry. 

Based on historical studies completed by previous owners of the Wonmunna project, Ascot will aim to establish 
a 5Mtpa operation which will target the production of both lump and fines products..   

Completion of the acquisition would see Ascot’s asset portfolio and capitalisation structure change as presented 
in the diagram below. 

1 Ascot has reported the Mineral Resource estimate in accordance with the 2012 Edition of the “Australasian Code for 
Reporting Exploration Results, Mineral Resources and Ore Reserves”. 
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Figure 2:  Ascot’s corporate structure post acquisition 

 

Transaction Terms and Consideration Payable 

The consideration payable by Ascot to Ochre in respect of the Transaction is as follows: 

• 88 million fully-paid ordinary Ascot shares, to be issued on completion (and post Ascot completing a 
two for one share consolidation, the details of which are set out below); 

• cash consideration of up to A$2 million, payable on completion;  

• a further A$29.75 million payable at any time prior to the date that is five years from completion, on 
the terms set out Appendix 1 (Additional Consideration).  Interest of 5.88% will be payable in respect 
of the Additional Consideration; and 

• a 1% gross revenue royalty payable on all product produced and sold commencing 12 months after 
Ascot completes the first shipment of product. 

In addition, Ascot will assume Ochre’s obligation to Talisman Mining Limited to pay a 1% gross revenue royalty 
beginning from first shipment. 

Whilst the terms of the agreement are binding, completion is subject to finalisation of the following conditions 
precedent: 

• Approval by the shareholders of Ascot for all purposes, including section 611 item 7 of the 
Corporations Act and Listing Rule 11.1.22; 

• Approval by the shareholders of Ochre for the purpose of Listing Rule 11.2; 

• Ascot being satisfied with the results of its final due diligence on the Wonmunna Project; and 

2 Ascot has received confirmation from the Australian Securities Exchange that Listing Rule 11.1.3 does not apply to the 
Transaction. 

Carbones de Titiribi 
(Colombia)

90% 100%

100%
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• Ascot raising a minimum of A$10 million in new equity at an issue price of at least A$0.25 per share. 

Share Consolidation 

Prior to completion, Ascot will consolidate its ordinary share capital on a two for one basis.  Shareholder approval 
will be sought for the consolidation as part of the general meeting to be convened in connection with seeking 
approval of the Transaction. 

Capital Raising 

As outlined above, Ascot will seek to raise at least A$10 million in new equity at an issue price of A$0.25 per 
share (on a post-consolidation basis).   

As part of the raising, Ascot is pleased to advise that it has received subscription commitments from 
sophisticated investors for a total of A$9.7 million at the prescribed issue price of A$0.25 per share.  The 
commitments are subject to completion of the Transaction by no later than 30 June 2014. 

In addition to the A$10 million capital raising, Ascot’s largest shareholder, Resource Capital Fund V L.P., has 
indicated it will make a further A$5 million investment by subscribing for new shares at an issue price of A$0.25, 
subject to completion of its own due diligence on the Project. 

Management Incentives 

As a part of the proposed transaction, the Ascot Board will finalise the terms of the issue of up to 50 million 
management incentives which will relate to the acquisition and development of the Wonmunna project after 
deal completion. 

The terms of the management incentives will be specified in meeting documentation to be sent to Ascot 
shareholders seeking approval for their issue. 

Ochre Undertakings 

The Agreement contains certain undertakings from Ochre in favour of Ascot.  Specifically: 

• The Ochre board will unanimously recommend the Transaction to its shareholders in the absence of a 
bona fide superior offer; 

• Ochre has warranted that each of its directors will unconditionally vote any Ochre shares owned or 
controlled in favour of the Transaction, with no carve-out for superior offers; 

• Ochre has procured undertakings in its favour from certain Ochre shareholders controlling 19.9% of 
Ochre’s capitalisation, to vote those in favour of the Transaction.   

In addition, the Ascot board has agreed to recommend the Transaction to its shareholders, subject to an 
independent expert (engaged for the purpose of providing a report to Ascot shareholders) opining that the 
Transaction is fair and reasonable or, not fair but reasonable to Ascot shareholders. 

A reciprocal break fee of A$400,000 will be payable by one party where the Agreement is terminated as a result 
of a material breach by the other. 

Escrow of share consideration 

Ascot and Ochre have also agreed that 90% of the 88 million shares to be issued to Ochre on completion (ie 
79,200,000 Ascot shares) will be voluntarily escrowed, with one third of these shares being released every 6 
  
Ascot Resources Limited  (ASX:AZQ) 
 

4 

 



 
 

months.  In addition, the ASX Listing Rules may require additional escrow restrictions to be placed on the share 
consideration.  Ascot will, where necessary, seek a waiver of the applicable ASX Listing Rules. 

Transaction Timetable 

The following timetable provides an indication of the timing of events for completion of the Wonmunna 
transaction.  Note that dates are indicative only and subject to change.   

 

Indicative Date Event 

22nd April Despatch of meeting documentation required for Ascot and Ochre shareholders 
to approve transaction 

22nd May Shareholder meetings of Ascot and Ochre to approve Transaction 

6th June Completion of Transaction, including capital raising and allotment of shares  

 
Table 1:  Wonmunna acquisition timetable 

Capital Structure 

Ascot’s pre-Transaction issued capital will comprise 70.6 million ordinary shares.  This includes the recent 
A$750,000 equity placement to Resource Capital Fund V L.P. and the issue of 11 million shares to nominees of 
Ascot Equities Pty Ltd and Mr Andrew Caruso in connection with the recent satisfaction of the Milestone 1 
Deferred Consideration criteria for Titiribi.  

On completion of the proposed two for one share consolidation and assuming  A$10 million is raised at $0.25 per 
share, the Company will have 163.3 million ordinary shares on issue.  The pro forma capitalisation structure of 
the Company immediately prior to, and following, the acquisition of Wonmunna is highlighted in the table below.   

Shareholder 
Current Capitalisation¹ 

Shares                                  % 

Post Transaction² 

Shares                                % 

Existing AZQ Shareholders 70.6 100.0 35.3 21.6 

Ochre Group 0 0.0 88.0 53.9 

New Shareholders 0 0.0 40.0 24.5 

Total: 70.6 100.0 163.3 100.0 

 
Table 2:  Ascot pro-forma capitalisation structure 

Notes: 
1. Current capitalisation includes i) recent issue of 11 million shares as part of Milestone Consideration to Ascot Equities and Andrew 

Caruso, and ii) issue of shares to RCF as part of A$750,000 equity placement at price of A$0.0765 per share 
2. Post Transaction capitalisation accounts for 2-for-1 share consolidation and assumes A$10 million capital raising at A$0.25 per 

share to new sophisticated investors.   
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Board Changes 

With immediate effect, Ascot’s current Executive Chairman, Mr Andrew Caruso, will assume the role of Managing 
Director, while Mr Paul Kopejtka will become Executive Chairman.   

Mr Francis DeSouza, will continue in his current capacity as an independent director. 

On completion, Mr Nathan Featherby, Executive Chairman of Ochre Group, and Mr McAndrew Rudisill, Director of 
Ochre Group, will both be appointed to the Ascot Board as Non-Executive Directors. 

Mr Featherby has 9 years of investment banking and natural resource investment experience.  He is a co-
founder of Ochre Management Pty Ltd (OM), a Western Australian merchant bank which focuses on advisory and 
investments in small to medium capitalization mining and exploration companies.  Prior to joining OM, Mr 
Featherby was a stockbroker and independent financier in Australia with a specialisation in resources.  

Mr Rudisill has 10 years of investment management and investment banking experience in the natural 
resources sector.  He is the Managing Partner and founder of Pelagic Capital Advisors LP, a US based private 
investment firm, which has extensive experience investing in commodities and global natural resources, and 
often provides strategic advice to resource companies.  Prior to forming Pelagic, Mr Rudisill was a co- founder 
and Managing Partner of BrightStream Asset Management which focused on investments in natural resources.   

Summary 

Ascot’s Executive Chairman, Mr Paul Kopejtka, commented on the acquisition:   

“Ascot is extremely pleased to have obtained the opportunity to acquire the Wonmunna project.  The transaction 
represents an opportunity to combine a quality advanced stage iron ore project in Western Australia’s 
established Pilbara region with a proven management team that has successfully developed greenfield 
exploration projects into producing assets.   

The proven track record of management in successfully managing and delivering high quality iron ore projects of 
similar type will prove invaluable to the development of Wonmunna. 

The Acquisition also provides diversification for the Company’s existing bulk commodity asset portfolio in Latin 
America, and complements the Company’s objective of pursuing bulk commodities for supply into global steel-
making industries.  

Following completion of the transaction, the Company will focus on accelerating project development to ensure 
key milestones are delivered on time and within budget.” 

About Ascot Resources Limited 

Ascot Resources Limited (“Ascot”) is an ASX listed coal explorer and developer. Its major asset is its 90% JV 
interest in the Titiribi Coal Project located in the Department of Antioquia, Colombia. The region is known for its 
high quality thermal coal. With the Project site located only 70km from State Capital Medellin, it is close to 
existing utilities and infrastructure. It is Ascot’s intention to grow the Colombian business via asset acquisition 
and it will be continually assessing opportunities within Colombia. 

For more information, visit www.ascotresources.com or contact: 

 
Paul Kopejtka 
Executive Chairman 
T: +61(0) 8 9381 4534 
F: +61(0) 8 9380 6440 
 

 
Andrew Caruso 
Managing Director 
T: +61(0) 8 9381 4534 
F: +61(0) 8 9380 6440 
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Competent Persons’ Statements 
 
The information in this report that relates to Exploration Results or Mineral Resources for the Wonmunna 
Project NMM and CMM deposits is based on, and fairly reflects, information compiled by Mr David Slater, who is a 
Chartered Professional Member of The Australasian Institute of Mining and Metallurgy and a Member of the 
Australian Institute of Geoscientists.  Mr Slater is employed as Principal Resource Geologist by Coffey Mining.  Mr 
Slater 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 the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’.  Mr 
Slater consents to the inclusion in the report of the matters based on his information in the form and context in 
which it appears. 
 
The information in this report that relates to Exploration Results or Mineral Resources for the Wonmunna 
Project SMM and EMM deposits is based, and fairly reflects, information compiled by Mr Dmitry Pertel, who is a 
Member of the Australian Institute of Geoscientists.  Mr Pertel is employed by CSA Global Pty Ltd, independent 
resource industry consultants.  Mr Pertel has sufficient experience that is relevant to the style of mineralisation 
and type of deposit under consideration and to the activity which he is undertaking to qualify as a Competent 
Person as defined in the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral 
Resources and Ore Reserves”.  Mr Pertel consents to the inclusion in the report of the matters based on his 
information in the form and context in which it appears. 
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Appendix 1 
Summary of Additional Consideration Terms 
 
1. Ascot must pay Ochre A$29,750,000 (Additional Consideration) by not later than the date that is five years from the date 

of transaction completion (End Date). Ascot may pay Ochre some or all of the Additional Consideration at any time 
without notice prior to the End Date. 

2. Interest of 5.88% per annum will be payable on the amount of the Additional Consideration that remains unpaid at any 
time.  Interest accrues and is payable semi-annually in arrears.  Ascot may elect to pay some or all of the interest 
through the issue of Ascot Shares at a 5% discount to the VWAP for the 20 most recent days on which Ascot Shares have 
traded prior to the date for payment.   

3. Interest will be capitalised for the first 12 months. 

4. Provided the 60 day volume weighted average price of Ascot shares (VWAP) is at least A$0.77, Ascot may, at any time 
prior to the End Date, give Ochre 21 days’ notice that Ascot will pay some or all of the unpaid Additional Consideration by 
way of the issue of Ascot Shares, the number of which will be determined by reference to an issue price of $0.70 per 
share.  Ascot may exercise this right more than once and on each occasion in respect of any portion of the unpaid 
Additional Consideration. 

5. Provided the 60 day VWAP is at least A$1.00, Ochre may at any time prior to the End Date, give Ascot 21 days’ notice 
requiring accelerated payment of some or all of the unpaid Additional Consideration by way of the issue of Ascot Shares.  
The number of Ascot shares to be issued will be determined by reference to a 5% discount to the 60 day volume weighted 
average price of Ascot shares prior to the date on which the notice is given.  Ochre may exercise this right more than 
once and on each occasion in respect of any portion of the Additional Consideration and any interest that remains 
unpaid. 

6. If, at any time prior to the End Date: 
a. Ascot completes a transaction that results in the divestment of 100% of Ascot’s interest in the Wonmunna 

Project; or 
b. a person other than Ochre or its associates (Bidder) makes a takeover offer for Ascot under the Corporations 

Act and acquires a relevant interest in at least 50.1% in Ascot in circumstances where at least half of the 
securities held by Ascot shareholders (other than Ochre and its associates) have accepted into that takeover 
offer, or the Bidder otherwise acquires Ascot by way of a scheme of arrangement under Part 5.1 of the 
Corporations Act; or 

c. a Bidder otherwise acquires a relevant interest in at least 50.1% in Ascot other than as a result of acquiring such 
interest through Ochre as a result of the operation of section 608(3) of the Corporations Act,  

Ochre may, upon giving Ascot 21 days’ prior notice, require Ascot to pay the unpaid portion of the Additional 
Consideration, at Ascot’s election, in cash or in shares.  Where Ascot elects to pay in shares, the number of Ascot Shares 
to be issued will be determined by reference to an issue price of A$0.70 per share. 

7. Ochre may transfer or novate its rights to receive payment of the Additional Consideration in whole (but not in part) to: 
a. a related body corporate of Ochre; or 
b. any other person with the prior written consent of the Ascot  (such consent may be withheld at the absolute 

discretion of Ascot). 
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Appendix 2 
Mineral Resource Estimate – JORC (2012) 

Table 3 below provides a summary of the Mineral Resource estimate for the four deposits at Wonmunna 
(reported in accordance with JORC (2012) requirements) at 50% and 60% Fe cut-off grades.  

 

Deposit 
JORC 
Category 

Minimum 
Fe cut-off 

(%) 

Resource 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 
LOI 

NMM 

Inferred 
50 1.9 59.2 4.2 2.5 0.08 8.8 

60 0.7 60.7 3.5 2.1 0.08 7.1 

Indicated 
50 39.7 57.1 5.6 3.3 0.08 8.7 

60 7.4 61.1 3.3 1.9 0.08 7.0 

CMM 
Inferred 

50 3.8 57.0 5.2 3.3 0.11 9.3 

60 2.9 61.1 3.0 1.9 0.11 7.4 

Indicated 
50 14.4 57.1 5.6 3.3 0.10 9.0 

60 0.8 60.8 3.2 2.0 0.11 7.3 

SMM Inferred 
50 17.2 55.3 6.7 3.8 0.07 9.7 

60 1.7 61.2 2.9 1.6 0.06 7.6 

EMM Inferred 
50 7.2 54.0 7.9 4.6 0.08 9.5 

60 0.1 61.1 3.5 2.2 0.08 7.9 

TOTAL Inferred & 
Indicated 

50 84.3 56.5 6.0 3.5 0.08 9.1 

60 13.5 61.0 3.2 1.9 0.09 7.2 
 

Table 3:  Wonmunna Mineral Resource estimate 

Further information in support of the Mineral Resource estimate is included as Appendix 3.  
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Appendix 3 
Summary of Material Information to accompany JORC (2012) Resource Estimate 
 
Discussion of North Marra Mamba (NMM) and Central Marra Mamba (CMM) Mineral Resources 

The Wonmunna Project is located about 80km west of the town of Newman and some 1,100 km north-northeast 
of Perth in the eastern Pilbara region of Western Australia.  The iron mineralisation is made up of goethite-
limonite and hematite and belongs to the Marra Mamba Iron Formation that either outcrops or is beneath a thin 
alluvial cover.  The NMM and CMM mineralisation is similar in style and is co-located. 

At NMM the geology mapping shows relatively poor outcrop in the east (alluvial/CID cover forming a well 
preserved Hamersley Surface – i.e., laterite cover), with more Marra Mamba Iron Formation (MMIF) outcrop in the 
western third of the c.5km long mineralisation trend.  From examination of the present NMM drill and gamma 
logs, the full sequence of MMIF appears to be present (i.e., Nammuldi Member to Mt Newman Member, together 
with some West Angelas Member within the overlying Wittenoom Formation).  The high grade mineralisation is 
located within the Mt Newman Member.  NMM appears to be a gently folded, upright open synclinal structure 
“daylighting” at both the eastern and western ends, as seen locally and highlighted by the dolerite sills of the 
surrounding Jeerinah Formation in the local area.  The steeper dips – as mapped and as seen in some of the 
North core – are suggested to simply reflect meso-scale folds within the overall “flat”, gently folded structural 
envelope. 

At CMM there is no bedrock MMIF outcrop along the c.2km long mineralisation trend, as it is covered by a 
Hamersley Surface developed on a CID sequence.  The CID cover is of variable thickness, but up to 10m thick, but 
is very weathered.  Underlying the CID is alluvial white clay which is potentially in excess of 30m thick lying in a 
deep channel along the north side of the deposit from ~705 300E eastwards.  At the CMM deposit, there is no 
detailed understanding of what the structure (or stratigraphic detail) of the area at this time, given total lack of 
exposure and the fact that some drill holes have finished in mineralisation. Extra drilling is necessary to close off 
mineralisation and provide more structural-stratigraphic data.  As for NMM, it is probable that the mineralisation 
is developed in the Mount Newman Member.  In the western section of the deposit, the structure is interpreted 
as flat lying. A fault appears to terminate mineralisation to the south.  There is high grade mineralisation from 
~704 600E to 705 600E –which appears to be hosted within the Mount Newman Member stratigraphy.  The high 
grade mineralisation has some internal shale-siliceous horizons within it, giving a more “patchy” appearance 
compared to the NMM Mt Newman Member mineralisation. 

Talisman Mining Limited (Talisman) completed the initial drilling program in 2008.  In 2011, Rico Resources (now 
Ochre Group Holdings) completed a major infill drill reverse circulation (RC) drill program essentially drilling a 
notional 50m x 50m in material areas in key areas and obtained assay results from the collected samples.  A 
series of diamond (DD) drillholes were also completed for twinning and metallurgical purposes, however, these 
holes were not used in the Mineral Resource estimation.   

The Wonmunna NMM and CMM deposits were sampled using predominately Reverse Circulation (RC) and minor 
diamond drill holes (DD) on a nominal 50m x 50m grid spacing.  At NMM a total of 844 RC drill holes were drilled 
for 37,340m and a total 5 DD drill holes were drilled for 296m. At CMM a total of 213 RC drill holes were drilled for 
9,495m and a total 1 DD drill holes were drilled for 61m. The DD was primarily used for metallurgy as well as 
twinning RC holes.  Downhole logging (gamma, density, magnetic susceptibility and caliper log) was also 
undertaken. 

Vertical RC drilling (6-inch hole diameter) conducted with face-sampling drill bit.  RC drilling accounts for 99.2% of 
the drilling database.  RC drillhole depths range from 6m to 180m.  The average hole depth for NMM and CMM 
was 45m. 

RC drilling samples were taken at consecutive 1m or 2m intervals down hole, and cone split to approx. 2-3kg, 
then dispatched for sample preparation at Kalassay Perth, Amdel Adelaide and ALS Perth.  All RC drilling was 
logged with recovery recorded and entered into a sampling database. 
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Laboratory sample preparation of RC drill samples from site is industry standard comprised drying, crushing to 
<2mm p70%, riffle split 250g, pulverize to 75micron p85% at industry accredited sample preparation facility. 

QAQC iron ore standards are inserted in drill hole sample sequences randomly at a ratio of approximately 1 in 20 
prime samples; duplicates are inserted at a ratio of approximately 1 in 20 prime samples.  The QAQC sample 
results are assessed from the certificated laboratory reports and show acceptable levels of accuracy and 
precision with respect to known values in the case of standards and the correlated duplicate and prime samples.  
The laboratory itself also conducts internal routine repeat assays.  Coffey Mining has completed an independent 
review of the available QAQC data for the drill programs and determined that acceptable levels of accuracy and 
precision have been established. 

Assay data for the drilling is provided for resource estimation as an extract from the global “Datashed” database 
to Coffey as .csv files and extracted through a query into the assay table, eliminating the chance of data-entry 
transcription errors. Spot checks are made validating against the laboratory certificates.  The global database is 
managed by a specialised consultant CSA Global in Perth, Western Australia. 

The Mineral Resource was estimated using Ordinary Kriging techniques in Vulcan mining software. Search 
parameters were based on variography carried out on the 2m composites and supported by geological 
knowledge gained from field mapping and drillhole data.  The primary commodity considered in the Mineral 
Resource estimation is Fe.  A full suite of elements was also estimated (SiO2, Al2O3, P, LOI, CaO, K2O, MgO, Mn, 
Na2O, S, TiO2) with some known as deleterious such as P, SiO2 and Al2O3. 

The geological/mineralisation interpretation was developed using hard boundaries (wireframes).  Selective 
mining units were not defined or corrected for in the resource estimate however a bulk open pit mining scenario 
using large excavators was considered in selection of the parent block size. 

The Mineral Resource estimate was validated through comparison of input and estimated grades visually and 
statistically.  The estimate was also validated by looking at the number of holes and samples used, average 
distance to informing samples, slope of regression and other statistical checks. 

In situ dry bulk densities (IDBD) were assigned on the basis of measurements collected from the drill core using a 
combination of “Archimedes principle weight in water” technique from 30 core billets and downhole geophysical 
data from 450 drillholes.  The average IDBD values applied to the mineralised zones was; 2.71t/m3 hardcap, 
2.51t/m3 CID and 2.81t/m3 to the primary mineralised horizon for both NMM and CMM.  The applied values 
compare with typical values obtained at other Pilbara sites mining Marra Mamba ores. 

Selective mining units were not defined or corrected for in the resource estimate or a recoverable resource 
estimated.  However, a bulk open pit mining scenario such as using large (200t) excavators was considered and 
reflected in the block model construction and estimation parameters developed.  A nominal reporting cut-off 
grade of 50% Fe has been chosen.  Further work via mining studies is required to further define an economic cut-
off.   

Mineral Resource classification was developed from the confidence levels of key criteria including topography, 
drilling methods, geological understanding and interpretation, sampling, data density and location, grade 
estimation and quality of the estimates.  The area of Indicated Resource and Inferred Mineral Resource is 
considered appropriately informed and estimated for the classification.  The resulting Mineral Resource estimate 
provides an appropriate global representation of this deposit in the view of the Competent Person. 

The grade and tonnes are displayed at varying lower cut-off of 50% and 60% Fe for the NMM Deposit and CMM 
Deposit in Tables 4 to 7 respectively (refer below).   
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Figure 3:  NMM Cross Section 

 

 
Figure 4:  NMM Drill Hold Collars 
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Figure 5:  CMM Cross Section 

 

 
Figure 7:  CMM Drill Hole Collars 
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 Table 4 

Wonmunna Project NMM Deposit 

Grade Tonnage for Mineralised and Hardcap/CID Horizons 

50% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

CaFe 

(%) 

CaO 

(%) 

K2O 

(%) 

MgO 

(%) 

Mn 

(%) 

Na2O 

(%) 

S 

(%) 

TiO2 

(%) 

Hardcap/CID 

Indicated 12.02 53.9 7.82 4.60 0.06 9.5 59.5 0.12 0.01 0.18 0.01 0.02 0.03 0.22 

Inferred 0.01 52.9 8.29 5.26 0.07 9.5 58.4 0.06 0.01 0.22 0.01 0.01 0.04 0.20 

Mineralised 

Indicated 27.70 58.8 4.36 2.57 0.08 8.3 64.1 0.06 0.01 0.11 0.01 0.01 0.02 0.11 

Inferred 1.93 59.3 4.15 2.43 0.08 8.8 61.3 0.03 0.01 0.07 0.02 0.00 0.01 0.12 

Combined 

Total Indicated 39.72 57.1 5.64 3.26 0.08 9.0 62.5 0.08 0.01 0.13 0.01 0.01 0.02 0.14 

Total Inferred 1.94 59.2 4.18 2.45 0.08 8.7 61.2 0.03 0.01 0.07 0.02 0.01 0.01 0.12 

Total Indicated 
& Inferred 41.66 57.2 5.57 3.22 0.08 9.0 62.5 0.08 0.01 0.13 0.01 0.01 0.02 0.14 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
 

 Table 5 

Wonmunna Project NMM Deposit 

Grade Tonnage for Mineralised and Hardcap/CID Horizons 

60% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

CaFe 

(%) 

CaO 

(%) 

K2O 

(%) 

MgO 

(%) 

Mn 

(%) 

Na2O 

(%) 

S 

(%) 

TiO2 

(%) 

Hardcap/CID 

Indicated - - - - - - - - - - - - - - 

Inferred - - - - - - - - - - - - - - 

Mineralised 

Indicated 7.44 61.1 3.25 1.91 0.08 7.0 65.6 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Inferred 0.66 60.8 3.48 2.08 0.08 7.1 61.0 0.03 0.01 0.08 0.02 0.01 0.01 0.09 

Combined 

Total Indicated 7.44 61.1 3.25 1.91 0.08 7.0 65.6 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Total Inferred 0.66 60.8 3.48 2.08 0.08 7.1 61.0 0.03 0.01 0.08 0.02 0.01 0.01 0.09 

Total Indicated 
& Inferred 8.11 61.0 3.27 1.92 0.08 7.0 65.2 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
3. Tables 4 and 5 are not additive 
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 Table 6 

Wonmunna Project CMM Deposit 

Grade Tonnage for Mineralised and Hardcap/CID Horizons 

50% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

CaFe 

(%) 

CaO 

(%) 

K2O 

(%) 

MgO 

(%) 

Mn 

(%) 

Na2O 

(%) 

S 

(%) 

TiO2 

(%) 

Hardcap/CID 

Indicated 2.39 53.0 8.91 4.88 0.08 9.8 58.8 0.05 0.01 0.08 0.01 0.02 0.03 0.27 

Inferred 0.58 52.7 8.28 5.35 0.08 10.4 58.8 0.04 0.01 0.07 0.01 0.03 0.04 0.22 

Mineralised 

Indicated 12.00 57.9 4.92 2.95 0.11 8.9 63.5 0.04 0.00 0.06 0.01 0.01 0.02 0.14 

Inferred 3.24 57.8 4.68 2.95 0.11 9.1 63.6 0.04 0.01 0.06 0.01 0.01 0.02 0.14 

Combined 

Total Indicated 14.40 57.1 5.58 3.27 0.10 9.0 62.7 0.04 0.01 0.06 0.01 0.01 0.02 0.17 

Total Inferred 3.82 57.0 5.23 3.31 0.11 9.3 62.8 0.04 0.01 0.06 0.01 0.01 0.02 0.15 

Total Indicated 
& Inferred 18.22 57.0 5.51 3.28 0.10 9.1 62.7 0.04 0.01 0.06 0.01 0.01 0.02 0.16 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
 

 Table 7 

Wonmunna Project CMM Deposit 

Grade Tonnage for Mineralised and Hardcap/CID Horizons 

60% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

CaFe 

(%) 

CaO 

(%) 

K2O 

(%) 

MgO 

(%) 

Mn 

(%) 

Na2O 

(%) 

S 

(%) 

TiO2 

(%) 

Hardcap/CID 

Indicated - - - - - - - - - - - - - - 

Inferred - - - - - - - - - - - - - - 

Mineralised 

Indicated 2.88 61.1 3.00 1.92 0.11 7.4 66.0 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Inferred 0.75 60.8 3.16 2.02 0.11 7.3 65.6 0.03 0.01 0.08 0.02 0.01 0.01 0.09 

Combined 

Total Indicated 2.88 61.1 3.00 1.92 0.11 7.4 66.0 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Total Inferred 0.75 60.8 3.16 2.02 0.11 7.3 65.6 0.03 0.01 0.08 0.02 0.01 0.01 0.09 

Total Indicated 
& Inferred 3.63 61.0 3.04 1.94 0.11 7.4 65.9 0.04 0.01 0.09 0.01 0.01 0.01 0.06 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
3. Tables 6 and 7 are not additive 
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Section 1 – Sampling Techniques and Data 
(Criteria in this section apply to all succeeding sections) 
 
Criteria JORC Code Explanation Commentary 
Sampling techniques  Nature and quality of sampling (e.g., cut 

channels, random chips, or specific 
specialised industry standard measurement 
tools appropriate to the minerals under 
investigation, such as downhole gamma 
sondes, or handheld XRF instruments, etc.). 
These examples should not be taken as 
limiting the broad meaning of sampling. 

 Include reference to measures taken to 
ensure sample representivity and the 
appropriate calibration of any measurement 
tools or systems used. 

 Aspects of the determination of 
mineralisation that are Material to the 
Public Report. 

 In cases where ‘industry standard’ work has 
been done this would be relatively simple 
(e.g., “reverse circulation drilling was used to 
obtain 1m samples from which 3kg was 
pulverised to produce a 30g charge for fire 
assay”). In other cases more explanation 
may be required, such as where there is 
coarse gold that has inherent sampling 
problems. Unusual commodities or 
mineralisation types (eg submarine nodules) 
may warrant disclosure of detailed 
information. 
 

 The Wonmunna NMM and CMM deposits 
were sampled using predominately Reverse 
Circulation (RC) and minor diamond drill 
holes (DD) on nominal 50m x 50m grid 
spacing.  At NMM a total of 844 RC drill 
holes were drilled for 37,340m and a total 5 
DD drill holes were drilled for 296m. At 
CMM a total of 213 RC drill holes were 
drilled for 9,495m and a total 1 DD drill 
holes were drilled for 61m. The DD was 
primarily used for metallurgy as well as 
twinning RC holes. Downhole logging 
(gamma, density, magnetic susceptibility 
and caliper log) was also undertaken. 

 RC drilling samples were taken at 
consecutive 1m intervals down hole and 
cone split to approx. 2-3kg then dispatched 
for sample preparation at Kalassay Perth, 
Amdel Adelaide and ALS Perth. 

 Diamond Drilling (DD) was undertaken. Core 
was transported to ALS laboratories in 
Perth and samples were taken for 
metallurgical analyses.  (Note DD assay 
results were not used in Mineral Resource). 

 All RC drilling was logged with recovery 
recorded and entered into a sampling 
database with standardised codes onsite 
soon as practically possible after the drill 
hole was completed. 

Drilling techniques  Drill type (eg core, reverse circulation, open-
hole hammer, rotary air blast, auger, Bangka, 
sonic, etc) and details (eg core diameter, 
triple or standard tube, depth of diamond 
tails, face-sampling bit or other type, 
whether core is oriented and if so, by what 
method, etc). 

 Vertical RC drilling (6 inch hole diameter) 
conducted with face-sampling drill bit. RC 
drilling accounts for 99.2% of the drilling 
database. RC drillhole depths range from 
6m to 180m. DD utilised double tube HQ 
sized conventional drill tube on a 
multipurpose drilling rig.  DD drill hole 
depths range from 44m to 87m.  The 
average hole depth for NMM and CMM was 
45m. 
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Criteria JORC Code Explanation Commentary 
Drill sample recovery  Method of recording and assessing core and 

chip sample recoveries and results 
assessed. 

 Measures taken to maximise sample 
recovery and ensure representative nature 
of the samples. 

 Whether a relationship exists between 
sample recovery and grade and whether 
sample bias may have occurred due to 
preferential loss/gain of fine/coarse 
material. 

 RC samples recovery are reviewed and 
recorded at site then transferred to the 
database for each 2m interval with 
recoveries generally considered 
appropriate.  

 Minor damp and wet drilling was recorded 
and drilling techniques adjusted (e.g., fluid 
injection) to ensure adequate recoveries. 

 Diamond drilling recovery was recorded at 
site and recoveries were considered 
appropriate.  

 No sample bias is considered evident for all 
phases of drilling. 
 

Logging  Whether core and chip samples have been 
geologically and geotechnically logged to a 
level of detail to support appropriate Mineral 
Resource estimation, mining studies and 
metallurgical studies. 

 Whether logging is qualitative or 
quantitative in nature. Core (or costean, 
channel, etc.) photography. 

 The total length and percentage of the 
relevant intersections logged. 

 All RC drill holes, were geologically logged at 
a sample interval of 2m for lithology, colour, 
weathering, minerals, main particle size and 
general observations in standard company 
template using a standard code library. 

 Logging was both qualitative (e.g. lithology 
description, colour and comments) and 
quantitative (e.g. grain size, porosity). 

 The entire length of drill holes (100%) was 
logged 

 Logging of the diamond drillholes included 
recording of lithological contacts, 
weathering contacts, and structural 
orientations, dry and wet core photography 
was undertaken.  All core was logged in 
standard company template using a 
standard code library. 

 Logging is of sufficient quality for mineral 
resource studies. 
 

Sub-sampling 
techniques and sample 
preparation 

 If core, whether cut or sawn and whether 
quarter, half or all core taken. 

 If non-core, whether riffled, tube sampled, 
rotary split, etc. and whether sampled wet 
or dry. 

 For all sample types, the nature, quality and 
appropriateness of the sample preparation 
technique. 

 Quality control procedures adopted for all 
sub-sampling stages to maximise 
representivity of samples. 

 Measures taken to ensure that the sampling 
is representative of the in situ material 
collected, including for instance results for 
field duplicate/second-half sampling. 

 Whether sample sizes are appropriate to the 
grain size of the material being sampled. 

 Samples are split at the time of drilling 
through an integrated cone type splitter. 
Splitter is cleaned after each run. 

 Laboratory sample preparation of RC drill 
samples from site is industry standard 
comprised drying, crushing to <2mm p70%, 
riffle split 250g, pulverize to 75micron p85% 
at industry accredited sample preparation 
facility. 

 Field duplicates are inserted at a ratio of 
approximately 1 in 20. Standards are 
inserted at a ratio of approximately 1 in 20.  
Sample and particle sizes are appropriate 
for the target mineral (Fe).  

 Core was composited in metallurgical 
dependent intervals and has not been used 
in resource estimation. 

 Sampling techniques are considered 
sufficient to provide an adequately 
representative sample for assaying. 
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Criteria JORC Code Explanation Commentary 
Quality of assay data 
and laboratory tests 

 The nature, quality and appropriateness of 
the assaying and laboratory procedures 
used and whether the technique is 
considered partial or total. 

 For geophysical tools, spectrometers, 
handheld XRF instruments, etc., the 
parameters used in determining the 
analysis including instrument make and 
model, reading times, calibrations factors 
applied and their derivation, etc. 

 Nature of quality control procedures 
adopted (e.g., standards, blanks, duplicates, 
external laboratory checks) and whether 
acceptable levels of accuracy (i.e., lack of 
bias) and precision have been established. 

 Assay of RC samples by industry standard 
techniques performed by Kalassay, Perth  
Amdel (Adelaide) and ALS Geochemistry, 
Perth, Western Australia; 14 
elements/oxides by XRF fusion , LOI1,000 
by TGA furnace. Techniques are considered 
to represent total concentration. 

 QAQC iron ore standards are inserted in drill 
hole sample sequences randomly at a ratio 
of approximately 1 in 20 prime samples; 
duplicates are inserted at a ratio of 
approximately 1 in 20 prime samples. 

 The QAQC sample results are assessed 
from the certificated laboratory reports and 
show acceptable levels of accuracy and 
precision with respect to known values in 
the case of standards and the correlated 
duplicate and prime samples. The 
laboratory itself also conducts internal 
routine repeat assays. 

 Coffey Mining has completed an 
independent review of the available QAQC 
data for the drill programs and determined 
that acceptable levels of accuracy and 
precision have been established 
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Criteria JORC Code Explanation Commentary 
Verification of sampling 
and assaying 

 The verification of significant intersections 
by either independent or alternative 
company personnel. 

 The use of twinned holes. 
 Documentation of primary data, data entry 

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

 Discuss any adjustment to assay data. 
 

 Coffey has checked the database against 
the assay and geological logs. Data is 
entered into industry standard relational 
database (Datashed) used by CSA Global. 
Data entry procedures include standard 
error and missing data checks; final entered 
data is checked by a geologist. Data storage 
is on a digital server with back-ups. 

 No adjustments have been made to the 
assay data. 

 A twin-hole program of 6 DD holes has 
been completed.  The results compare 
globally geologically. 

 David Slater conducted a site visit, during 
the RC drilling programme which was 
reviewed and concluded all RC drilling 
procedures were appropriate 

 For the drilling phase, geological data is 
entered directly into a standard company 
template spreadsheet using a standard 
code library.  The data is then compiled in a 
standardised relational database and 
validated.  

 Assay data for the drilling is provided for 
resource estimation as an extract from the 
global ‘Datashed’ database to Coffey as .csv 
files and extracted through a query into the 
assay table, eliminating the chance of data-
entry transcription errors. Spot checks are 
made validating against the laboratory 
certificates.  The global database is 
managed by a specialised consultant CSA 
Global in Perth, Western Australia. 

 Data extracted from the global ‘Datashed’ 
database has been provided to Coffey as 
*.csv files from CSA Global. 

 Basic validation checks (e.g., looking for 
missing or overlapping intervals) were 
conducted by Coffey on the extracted data 
to ensure the resource database was 
internally consistent and contained no 
obvious errors. 

 All of the available assay data with was 
used in the resource estimation. 
 

Location of data points  Accuracy and quality of surveys used to 
locate drillholes (collar and down-hole 
surveys), trenches, mine workings and other 
locations used in Mineral Resource 
estimation. 

 Specification of the grid system used. 
 Quality and adequacy of topographic control. 

 Drillhole collars are surveyed using DGPS by 
registered surveyor. 

 Downhole surveys for the RC holes at time 
of drilling were not taken as holes are 
vertical and relatively shallow.  

 The surface topography used in the 
resource is derived from a combination of a 
Fugro 2011 topographic survey and drillhole 
collars.  The topography is adequate for use 
in the mineral resource estimate and has 
been considered in resource classification. 
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Criteria JORC Code Explanation Commentary 
Data spacing and 
distribution 

 Data spacing for reporting of Exploration 
Results. 

 Whether the data spacing and distribution is 
sufficient to establish the degree of 
geological and grade continuity appropriate 
for the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications 
applied. 

 Whether sample compositing has been 
applied. 

 The drill holes are spaced on an 
approximate 50m by 50m E-W oriented grid 
with some closer spaced and overlapping 
drill holes.  This is considered sufficient to 
establish the continuity of geology and 
mineralisation for the purposes of the 
Mineral Resource estimate. 

 RC drilling was sampled at 1m intervals. 
These were composited to 2m interval at 
the drill site for assay. This sample interval 
is sufficient to map the geological and 
grade continuity for the mineral resource 
definition. 
 

Orientation of data in 
relation to geological 
structure 

 Whether the orientation of sampling 
achieves unbiased sampling of possible 
structures and the extent to which this is 
known, considering the deposit type. 

 If the relationship between the drilling 
orientation and the orientation of key 
mineralised structures is considered to have 
introduced a sampling bias, this should be 
assessed and reported if material. 

 Drill holes are drilled vertically being 
perpendicular to the formations- that host 
the iron mineralisation. 

 Drill traverses oriented across-strike of 
mineralisation. 

 The drilling has been oriented with a dip of 
90° perpendicular to the mineralisation, 
which is considered acceptable to test the 
mineralisation Core holes were orientated 
at 70° to allow for structural logging of the 
core. 
 

Sample security  The measures taken to ensure sample 
security. 

 RC drill sampling supervised by site 
geologist.  Site samples were packed in 
containers and sealed for 
transport/distribution to the laboratories. 
 

Audits or reviews  The results of any audits or reviews of 
sampling techniques and data. 

 The Company’s RC drilling and assay 
procedures were independently reviewed by 
Coffey as part of the field visits by Coffey. 

 The sampling techniques were reviewed 
and found to be of sufficient quality and 
appropriate for this type of deposit to be 
used in Mineral Resource estimation. 
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Section 2 – Reporting of Exploration Results 
(Criteria listed in the preceding section also apply to this section) 
 

Criteria JORC Code Explanation Commentary 
Mineral tenement and 
land tenure status 

 Type, reference name/number, location and 
ownership including agreements or material 
issues with third parties such as joint 
ventures, partnerships, overriding royalties, 
native title interests, historical sites, 
wilderness or national park and 
environmental settings. 

 The security of the tenure held at the time of 
reporting along with any known impediments 
to obtaining a licence to operate in the area. 

 The tenements consist of Exploration 
License E47/1137 granted on 29/08/2002 
and Mining Leases M47/1523 (CMM), 
M47/1424 (NMM) and M47/1245 granted on 
30/04/2012.   

 Ochre Group Holdings Limited (OGH)- 
previously called Rico Resources - entered 
into an “Option Sale of Mining Tenements 
Agreement ” with Talisman on 1 October 
2010 under which OGH acquired an option to 
obtain a 100% interest in the tenements.  
OGH exercised the option and completed the 
acquisition. 

 OGH has not yet paid the stamp duty 
outstanding on the acquisition of the 
tenements and as such has not yet 
registered a transfer in respect of the 
tenements. It is however the beneficial 
owner of a 100% interest in the tenements. 

 As part of the Agreement, OGH granted 1% of 
gross royalty from all products from the 
tenements payable to Talisman. 
 

Exploration done by 
other parties 

 Acknowledgment and appraisal of exploration 
by other parties. 

 Previous exploration carried out by other 
parties included:  

 Western Mining (1967-1975) – 
Regional exploration for copper. 

 Forsyth NL (1989) - Regional 
exploration for gold. 

 Talisman Mining Ltd 2005-2008 
Regional exploration for base 
metals. 

 Talisman Mining Ltd 2009 Drilling 
of Marra Mamba formation for Fe. 
Initial Inferred Mineral resource 
quoted.  

 Rico Resources Ltd. 2010-2012 - 
Follow up infill and extensional 
drilling and evaluation. 
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Criteria JORC Code Explanation Commentary 
Geology  Deposit type, geological setting and style of 

mineralisation. 
 At NMM the geology mapping shows 

relatively poor outcrop in the east 
(alluvial/CID cover forming a well preserved 
Hamersley Surface – i.e., laterite cover), with 
more Marra Mamba Iron Formation (MMIF) 
outcrop in the western third of the 5km long 
mineralisation trend.  From examination of 
the present NMM drill and gamma logs the 
full sequence of MMIF appears to be present 
(i.e., Nammuldi Member to Mt Newman 
Member, together with some West Angela 
Member of the overlying Wittenoom 
Formation).  The high grade mineralisation is 
located within the Mt Newman Member. 
NMM appears to be a gently folded, upright 
open synclinal structure “daylighting” at both 
the eastern and western ends, as seen 
locally and highlighted by the dolerite sills of 
the surrounding Jeerinah Formation in the 
local area.  The steeper dips as mapped and 
as seen in some of the North core are 
suggested to simply reflect meso-scale folds 
within the overall “flat”, gently folded 
structural envelope. 

 At CMM there is no bedrock MMIF outcrop 
along the c.2km long mineralisation trend, as 
it is covered by a Hamersley Surface 
developed on a CID sequence.  The CID cover 
is of variable thickness, but up to 10m thick, 
but is very weathered.  Underlying the CID is 
alluvial white clay which is potentially in 
excess of 30m thick lying in a deep channel 
along the north side of the deposit from ~ 
705300E eastwards. At the CMM deposit, 
there is no detailed understanding of what 
the structure (or stratigraphic detail) of the 
area at this time, given total lack of exposure 
and the fact that some drill holes have 
finished in mineralisation. Extra drilling is 
necessary to close off mineralisation and 
provide more structural-stratigraphic data. 
As for NMM, it is probable that the 
mineralisation is developed in the Mount 
Newman Member.  In the western section 
of the deposit, the structure is interpreted as 
flat lying. A fault appears to terminate 
mineralisation to the south.  There is high 
grade mineralisation from ~704 600E t0 705 
600E –which appears to be hosted within the 
Mount Newman Member stratigraphy.  The 
high grade mineralisation has some internal 
shale-siliceous horizons within it, giving a 
more ‘patchy’ appearance compared to the 
NMM Mt Newman Member mineralisation.   
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Criteria JORC Code Explanation Commentary 
Drillhole Information  A summary of all information material to the 

understanding of the exploration results 
including a tabulation of the following 
information for all Material drillholes: 
 easting and northing of the drillhole collar 
 elevation or RL (Reduced Level – elevation 

above sea level in metres) of the drillhole 
collar 

 dip and azimuth of the hole 
 downhole length and interception depth 
 hole length 

 If the exclusion of this information is justified 
on the basis that the information is not 
Material and this exclusion does not detract 
from the understanding of the report, the 
Competent Person should clearly explain why 
this is the case. 

 As outlined in Section 1 of this table, at NMM 
a total of 844 RC drill holes were drilled for 
37,340m and a total 5 DD drill holes were 
drilled for 296m.  At CMM a total of 213 RC 
drill holes were drilled for 9,495m and 1 DD 
drill hole was drilled for 61m, at the Project 
dating back to 2009, forming the basis for the 
Mineral Resource estimate outlined in 
Section 3 of this Table.  Material drill results 
for the Wonmunna Project have previously 
been announced to the market as required 
under the reporting rules defined by the JORC 
Code (2004) and the ASX Listing Rules.  All 
material exploration results relevant to the 
Wonmunna Project area have been 
considered in establishing the Mineral 
Resource discussed in Section 3.  Going 
forward any new exploration results that 
result in a material change to the existing 
Mineral Resource in section 3 will be updated 
as required under JORC Code 2012 and 
current ASX Listing Rules. 

 Drillhole collar plans and cross sections are 
provided in Figures 3 to 7 of this 
announcement. 
 

Data aggregation 
methods 

 In reporting Exploration Results, weighting 
averaging techniques, maximum and/or 
minimum grade truncations (eg cutting of 
high grades) and cut-off grades are usually 
Material and should be stated. 

 Where 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 some typical examples of such 
aggregations should be shown in detail. 

 The assumptions used for any reporting of 
metal equivalent values should be clearly 
stated. 
 

 No material changes to exploration or 
drillhole intercepts are stated in the ASX 
announcement.  This statement relates to a 
Mineral Resource only. 

Relationship between 
mineralisation widths 
and intercept lengths 

 These relationships are particularly important 
in the reporting of Exploration Results. 

 If the geometry of the mineralisation with 
respect to the drillhole angle is known, its 
nature should be reported. 

 If it is not known and only the downhole 
lengths are reported, there should be a clear 
statement to this effect (eg ‘downhole length, 
true width not known’). 
 

 No material changes to exploration or 
drillhole intercepts are stated in the ASX 
announcement.  This statement relates to a 
Mineral Resource only. 
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Criteria JORC Code Explanation Commentary 
Diagrams  Appropriate maps and sections (with scales) 

and tabulations of intercepts should be 
included for any significant discovery being 
reported These should include, but not be 
limited to a plan view of drillhole collar 
locations and appropriate sectional views. 

 No material changes to exploration or 
drillhole intercepts are stated in the ASX 
announcement.  This statement relates to a 
Mineral Resource only.  

 A drillhole plan and typical cross section are 
provided in Figures 3 to Figure 7 
respectively of this announcement. 
 

Balanced reporting  Where comprehensive reporting of all 
Exploration Results is not practicable, 
representative reporting of both low and high 
grades and/or widths should be practiced to 
avoid misleading reporting of Exploration 
Results. 
 

 No material changes to exploration or 
drillhole intercepts are stated in the ASX 
announcement.  This statement relates to a 
Mineral Resource only.  

Other substantive 
exploration data 

 Other exploration data, if meaningful and 
material, should be reported including (but 
not limited to): geological observations; 
geophysical survey results; geochemical 
survey results; bulk samples – size and 
method of treatment; metallurgical test 
results; bulk density, groundwater, 
geotechnical and rock characteristics; 
potential deleterious or contaminating 
substances. 
 

 No material changes to exploration or 
drillhole intercepts are stated in the ASX 
announcement.  This statement relates to a 
Mineral Resource only. 

Further work  The nature and scale of planned further work 
(e.g., tests for lateral extensions or depth 
extensions or large-scale step-out drilling). 

 Diagrams clearly highlighting the areas of 
possible extensions, including the main 
geological interpretations and future drilling 
areas, provided this information is not 
commercially sensitive. 

 This Mineral Resource is to be incorporated 
into a proposed Pre-Feasibility Study and 
will incorporate detailed mine planning. 

 The Company plans to carry out a further 
staged exploration programme in the area 
undertaking geotechnical and sterilisation 
drilling, some additional metallurgical 
sampling and testing, as well as field and 
technical studies. The aim will be to have a 
Pre-Feasibility study completed by end of 
2014 with the work programme matched to 
future project and mine planning 
requirements. 
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Section 3 – Estimation and Reporting of Mineral Resources   
(Criteria listed in section 1, and where relevant in section 2, also apply to this section) 
 

Criteria JORC Code Explanation Commentary 
Database integrity  Measures taken to ensure that data has not 

been corrupted by, for example, transcription 
or keying errors, between its initial collection 
and its use for Mineral Resource estimation 
purposes. 

 Data validation procedures used. 

 The 2012 data collection was directly input into 
company standardized logging spreadsheets.  
Entry of assay data into the database was 
through direction extraction via a database 
query from the laboratory files.  Checks have 
been conducted on aspects of the data entry 
by consultant CSA Global using their software 
and checked by Coffey.  Data is stored in a 
single relational database ‘Datashed’. 

 Coffey has conducted its own validation 
process on the data, with checks looking for 
missing/overlapping intervals, missing data, 
extreme values. No material issues were 
noted.   
 

Site visits  Comment on any site visits undertaken by the 
Competent Person and the outcome of those 
visits. 

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

 David Slater has visited the project on two 
separate occasions in 2012 reviewing data and 
geology during and post the RC drilling 
programme.  All RC drilling procedures were 
considered industry standard and data 
collection methods appropriate. 
 

Geological 
interpretation 

 Confidence in (or conversely, the uncertainty 
of) the geological interpretation of the mineral 
deposit. 

 Nature of the data used and of any 
assumptions made. 

 The effect, if any, of alternative interpretations 
on Mineral Resource estimation. 

 The use of geology in guiding and controlling 
Mineral Resource estimation. 

 The factors affecting continuity both of grade 
and geology. 

 Confidence in the geological model is high due 
to the similarity between the results of the 
drilling and project scale mapping.   

 The understanding of the orientation of the 
geology trends and geological controls from 
mapping and resource drilling have been used 
to support the mineralisation interpretations 
used in the Mineral Resource estimate. 

 The current geological and mineralisation 
interpretation NMM/CMM and the associated 
controls are considered robust and suitable for 
resource estimation. 
 

Dimensions  The extent and variability of the Mineral 
Resource expressed as length (along strike or 
otherwise), plan width, and depth below 
surface to the upper and lower limits of the 
Mineral Resource. 

The block model at NMM extends 5100m (E-
W), 2000m (N-S) and 200m (vertical).  The block 
model at CMM extends 2000m (E-W), 600m 
(N-S) and 200m (vertical).  Note that 
mineralisation is modelled for a maximum 
vertical extent of ~60m below surface.   
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Criteria JORC Code Explanation Commentary 
Estimation and 
modelling techniques 

 The nature and appropriateness of the 
estimation technique(s) applied and key 
assumptions, including treatment of extreme 
grade values, domaining, interpolation 
parameters and maximum distance of 
extrapolation from data points. If a computer 
assisted estimation method was chosen 
include a description of computer software 
and parameters used. 

 The availability of check estimates, previous 
estimates and/or mine production records and 
whether the Mineral Resource estimate takes 
appropriate account of such data. 

 The assumptions made regarding recovery of 
by-products. 

 Estimation of deleterious elements or other 
non-grade variables of economic significance 
(e.g., sulphur for acid mine drainage 
characterisation). 

 In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

 Any assumptions behind modelling of 
selective mining units. 

 Any assumptions about correlation between 
variables. 

 Description of how the geological 
interpretation was used to control the 
resource estimates. 

 Discussion of basis for using or not using 
grade cutting or capping. 

 The process of validation, the checking process 
used, the comparison of model data to drillhole 
data, and use of reconciliation data if available. 

 The Mineral Resource was estimated using 
Ordinary Kriging techniques in Vulcan mining 
software. Search parameters were based on 
variography carried out on the 2m composites 
and supported by geological knowledge 
gained from field mapping and drillhole data. 

 The Mineral Resource estimate was compared 
with the previous, QG  2009 Mineral Resource 
estimate, with the differences being 
accounted for by extensional, infill and deeper 
drilling, and improved understanding of the 
geology and mineralisation after the 2012 
field work. 

 The primary commodity considered in the 
Mineral Resource estimation is Fe.  A full suite 
of elements was also estimated (SiO2, Al2O3, P, 
LOI, CaO, K2O, MgO, Mn, Na2O, S, TiO2 ) with 
some known as deleterious such as P, SiO2 
and Al2O3. 

 The parent block size of 25m(X) x 12.5m(Y) x 
4m(Z) has been decided upon taking the drill 
hole spacing into account, as have the search 
parameters. 

 The geological/mineralisation interpretation 
was developed using hard boundaries 
(wireframes). 

 Selective mining units were not defined or 
corrected for in the resource estimate 
however a bulk open pit mining scenario using 
large excavators was considered in selection 
of the parent block size. 

 The Mineral Resource estimate was validated 
through comparison of input and estimated 
grades visually and statistically.  The estimate 
was also validated by looking at number of 
holes and samples used, average distance to 
informing samples, slope of regression and 
other statistical checks.  
 

Moisture  Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the 
method of determination of the moisture 
content. 
 

 Tonnages are based on in-situ dry bulk 
density measurements.   

Cut-off parameters  The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

 A nominal reporting cut-off grade of 50% Fe 
has been chosen.  Further work via mining 
studies is required to further define an 
economic cut-off. 
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Criteria JORC Code Explanation Commentary 
Mining factors or 
assumptions 

 Assumptions made regarding possible mining 
methods, minimum mining dimensions and 
internal (or, if applicable, external) mining 
dilution. It is always necessary as part of the 
process of determining reasonable prospects 
for eventual economic extraction to consider 
potential mining methods, but the 
assumptions made regarding mining methods 
and parameters when estimating Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be reported with 
an explanation of the basis of the mining 
assumptions made. 
 

 Selective mining units were not defined or 
corrected for in the resource estimate or a 
recoverable resource estimated. However a 
bulk open pit mining scenario such as using 
large (200t) excavators was considered and 
reflected in the block model construction and 
estimation parameters developed. 

Metallurgical factors 
or assumptions 

 The basis for assumptions or predictions 
regarding metallurgical amenability. It is 
always necessary as part of the process of 
determining reasonable prospects for eventual 
economic extraction to consider potential 
metallurgical methods, but the assumptions 
regarding metallurgical treatment processes 
and parameters made when reporting Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be reported with 
an explanation of the basis of the metallurgical 
assumptions made. 

 Coffey was provided with three Mineral 
Engineering Technical Services Pty. Ltd. 
(METS) Metallurgy reports; ‘Metallurgical 
Testwork Report’J364-002 dated 18 November 
2008; ‘Phase 2 Metallurgical Testwork 
Report’J364-003 dated April 2009; ‘Phase 3 
Metallurgical Testwork Report’J364-004 dated 
June 2009. Reports investigated differing 
Wonmunna mineralisation types. 

 The reports indicate material considered to be 
higher grade Marra Mamba mineralisation 
could be considered as a saleable DSO 
product.  Blending of material however may 
be required. 

 It is currently considered that mined material 
could be crushed and screened. 

 Coffey notes further detailed metallurgical 
testwork is required.  
 

Environmental 
factors or 
assumptions 

 Assumptions made regarding possible waste 
and process residue disposal options. It is 
always necessary as part of the process of 
determining reasonable prospects for eventual 
economic extraction to consider the potential 
environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental 
impacts, particularly for a greenfield project, 
may not always be well advanced, the status 
of early consideration of these potential 
environmental impacts should be reported. 
Where these aspects have not been 
considered this should be reported with an 
explanation of the environmental assumptions 
made. 
 

 Baseline environmental data has been 
collected.  Coffey was provided with baseline 
environmental reports ‘Level 2 short-range 
endemic invertebrate fauna survey for the 
Wonmunna Iron Ore Project’ by Phoenix 
Environmental Services and ‘Flora and 
Vegetation Survey of the Wonmunna Area 
Level 2’ by G and G Environmental Pty. Ltd. 

 No detailed assumption regarding possible 
waste and process residue disposal option 
sites have been made at this early stage of 
the project. 

 It is not anticipated that environmental 
factors will be considered a material 
constraint to the prospects of eventual 
economic extraction. 

Bulk density  Whether assumed or determined. If assumed, 
the basis for the assumptions. If determined, 
the method used, whether wet or dry, the 
frequency of the measurements, the nature, 
size and representativeness of the samples. 

 The bulk density for bulk material must have 
been measured by methods that adequately 
account for void spaces (vugs, porosity, etc.), 

 In situ dry bulk densities (IDBD) were assigned 
on the basis of measurements collected from 
the drill core using a combination of 
‘Archimedes principle weight in water’ 
technique from 30 core billets and downhole 
geophysical data from 450 drillholes. The 
average IDBD values applied to the 
mineralised zones was; 2.71t/m3 hardcap, 
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Criteria JORC Code Explanation Commentary 
moisture and differences between rock and 
alteration zones within the deposit. 

 Discuss assumptions for bulk density 
estimates used in the evaluation process of 
the different materials. 
 

2.51t/m3 CID and 2.81t/m3 to the primary 
mineralised horizon for both NMM and CMM.  
The applied values compare with typical 
values obtained at other Pilbara sites mining 
Marra Mamba ores. 

Classification  The basis for the classification of the Mineral 
Resources into varying confidence categories. 

 Whether appropriate account has been taken 
of all relevant factors (ie relative confidence in 
tonnage/grade estimations, reliability of input 
data, confidence in continuity of geology and 
metal values, quality, quantity and distribution 
of the data). 

 Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

 Mineral Resource classification was 
developed from the confidence levels of key 
criteria including topography, drilling methods, 
geological understanding and interpretation, 
sampling, data density and location, grade 
estimation and quality of the estimates. 

 The area of Indicated Resource and Inferred 
Mineral Resource is considered appropriately 
informed and estimated for the classification.   

 The resulting Mineral Resource estimate 
provides an appropriate global representation 
of this deposit in the view of the Competent 
Person. 
 

Audits or reviews  The results of any audits or reviews of Mineral 
Resource estimates. 

 The 2012 Mineral Resource estimate for NMM 
and CMM was completed by Coffey.  No 
independent audit of the Mineral Resource 
has been undertaken. 
 

Discussion of relative 
accuracy/ confidence 

 Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral 
Resource estimate using an approach or 
procedure deemed appropriate by the 
Competent Person. For example, the 
application of statistical or geostatistical 
procedures to quantify the relative accuracy of 
the resource within stated confidence limits, 
or, if such an approach is not deemed 
appropriate, a qualitative discussion of the 
factors that could affect the relative accuracy 
and confidence of the estimate. 

 The statement should specify whether it 
relates to global or local estimates, and, if local, 
state the relevant tonnages, which should be 
relevant to technical and economic evaluation. 
Documentation should include assumptions 
made and the procedures used. 

 These statements of relative accuracy and 
confidence of the estimate should be 
compared with production data, where 
available. 
 

 The Mineral Resource has been classified as a 
combination of Indicated and Inferred 
material.  

 The resource estimate of grade and tonnage 
is based on the assumption that standard 
open cut mining methods will be applied and 
that high confidence grade control (e.g., 
dedicated RC grade control drilling) will be 
available for final ore-waste delineation. 

 The Mineral Resource estimate is based on a 
realistic parent cell size and should be 
considered a global resource estimate, not a 
recoverable resource estimate based on SMU 
block size. 

 The relative accuracy and confidence of the 
Mineral Resource estimate is inherent in the 
Mineral Resource Classification as coded in 
the block model; no mine production data is 
available at this stage for comparative 
purposes. 
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Discussion of East Marra Mamba (EMM) Mineral Resource 

Geological mapping at EMM identified a compound, faulted, synclinal fold keel of mineralised (goethitic) Banded 
Iron Formation (BIF) forming an elevated elongated mesa 5-15m high, 2.5km long and 100-300m wide.  Outcrop 
of the Nammuldi Formation is good, and is more resistant to weathering than underlying shale.  In certain 
places, the BIF has been covered by a ferruginous regolith surface.  Some minor outcrop of ferruginous pisolite 
forms a thin layer – in parts – over the mineralised BIF. 
 
An RC percussion drilling program was completed at EMM in late 2011.  Drilling was completed on a 200m x 50m 
spacing.  A total of 29 RCP drill holes for 1,142m were completed.  Samples were collected at 2m intervals with 
some visually assessed low-grade intervals being composited to 4m.  Samples were cone split to obtain 2–3kg of 
sample per interval, with the reject drill cuttings put directly on the ground.  Samples were transported to either 
ALS Laboratory in Perth or Amdel Laboratory in Adelaide, oven-dried, crushed and riffle split to 250g, then 
pulverized to 75µm with ≥85% passing.  The pulverized sample was fused with lithium borate to produce a glass 
disc that was analysed for an “iron ore” suite of elements by XRF Spectrometer. 
 
Field duplicates were inserted every tenth sample at the primary sample stage.  Duplicates were made by 
thoroughly mixing the 19th and 20th 1m samples, and sending half for assay.  No blanks were used in this drilling 
program.  Umpire laboratory checks were completed at Ultratrace laboratory on 5% of the total samples assayed.  
Certified pulverised standards supplied by Geostats were inserted into the sequence every 10th sample.  The 
results of the quality control procedures demonstrated that the sample accuracy and precision are of acceptable 
quality for Mineral Resource estimation.  
 
CSA personnel supervised the drilling phase of the project and verified all significant intersections.  All field data 
was collected and input onto paper logging sheets, then manually entered into Excel spreadsheets on site.  The 
Excel spreadsheets were incorporated into the Datashed database by a CSA database administrator and stored 
in a local CSA server in Perth.  Any inconsistencies in the data were returned to site for cross-checking by field 
staff and corrections made where necessary.  Sample data for the Mineral Resource estimate was exported 
directly out of the Datashed database and imported into Micromine using automated import protocols reducing 
the chance of data-entry transcription errors. 
 
Grade estimation was undertaken by Inverse Distance Weighting using Micromine© software.  Geological model 
was constrained by drilling and field mapping.  Block model construction and search parameters used were 
chosen on the basis of the general morphology of mineralised bodies and understanding of the deposit from 
field mapping and drilling.  The variables estimated were Iron (Fe%), Silica (SiO2%), Aluminium Oxide (Al2O3%), 
Phosphorus (P%), Sulphur (S%) and Loss on Ignition (LOI%).  
 
Density data used was obtained from downhole gamma-gamma measurements taken at nominal 10cm 
increments.  The downhole density data was then corrected against density figures obtained from physical 
samples from drill core sampling using the standard Archimedes technique (weight in air and weight in water).  
Corrections were made using a regression formula relating the physical Archimedes density results to the 
wireline values.  The mean density for mineralised Marra Mamba material was 2.74t/m3, while the mean for 
surficial material was 2.96t/m3 for the samples within the modelled mineralised bodies.  Density was assigned 
to block model cells using regression formulas based on a the relationship between down-hole Fe% and the 
wireline down hole bulk density values. 
 
Interpretation of iron mineralisation was completed using a nominal cut-off grade of 40% Fe.  Mineral Resource 
figures within the report are quoted at 50% and 60% Fe, which are considered to be possible economic cut-offs.  It 
has been assumed that any potential mining will be by open cut methods and the East Marra Mamba Deposit 
would be mined in sequence with other deposits within the existing exploration and mining leases.  No 
metallurgical test work has been completed to date.  Based on previous experience working in similar types of 
deposits, CSA field geologists have not observed any obvious metallurgical impediments to eventual economic 
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extraction. 
 
Mineral Resource classification is based on drill hole spacing, confidence in the geological interpretation and 
confidence in the assumptions used in the estimation.  CSA considers the current level of geological evidence for 
the East Marra Mamba Deposit sufficient to imply, but not verify, geological and grade continuity, hence the 
Mineral Resources are classified as Inferred.  The resource classification has taken into account all available 
geological and sampling information, and the classification level is considered appropriate for the current stage 
of this project. 
 

 
Figure 8:  EMM Cross Section 

 

 
Figure 9:  EMM Drill Hole Collars 
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Table 8 

Wonmunna Project EMM Deposit 

Grade Tonnage for Mineralised and Surficial Horizons 

50% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

S 

(%) 

Surficial 

Inferred 1.1 52.2 7.7 5.8 0.04 10.8 0.03 

Mineralised 

Inferred 6.1 54.3 8.0 4.4 0.09 9.2 0.02 

Total 

Total Inferred 7.2 54.0 7.9 4.6 0.08 9.5 0.03 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 

 

Table 9 

Wonmunna Project EMM Deposit 

Grade Tonnage for Mineralised and Surficial Horizons 

60% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

S 

(%) 

Surficial 

Inferred - - - - - - - 

Mineralised 

Inferred 0.1 60.1 3.5 2.2 0.08 7.9 0.01 

Total 

Total Inferred 0.1 60.1 3.5 2.2 0.08 7.9 0.01 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
3. Tables 8 and 9 are not additive 
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Section 1 – Sampling Techniques and Data 
(Criteria in this section apply to all succeeding sections) 
 
Criteria JORC Code explanation Commentary 

Sampling 
techniques 

• Nature and quality of sampling (e.g. cut 
channels, random chips, or specific specialised 
industry standard measurement tools 
appropriate to the minerals under investigation, 
such as down hole gamma sondes, or handheld 
XRF instruments, etc.). These examples should 
not be taken as limiting the broad meaning of 
sampling. 

• Include reference to measures taken to ensure 
sample representivity and the appropriate 
calibration of any measurement tools or 
systems used. 

• Aspects of the determination of mineralisation 
that are Material to the Public Report. 

• In cases where ‘industry standard’ work has 
been done this would be relatively simple (e.g. 
‘reverse circulation drilling was used to obtain 1 
m samples from which 3 kg was pulverised to 
produce a 30 g charge for fire assay’). In other 
cases more explanation may be required, such 
as where there is coarse gold that has inherent 
sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) 
may warrant disclosure of detailed information. 

• Reverse circulation percussion drilling was 
used to collect samples at 2m intervals. A 
trailer mounted cone splitter was used to 
obtain 2-3kg of sample per interval with the 
unused drill cuttings put directly on the 
ground without bagging. Samples were 
transported to either ALS Laboratory in Perth 
or Amdel Laboratory in Adelaide, oven dried, 
crushed and riffle split to 250g, then 
pulverized to 75µm with ≥85% passing. The 
pulverized sample was fused with lithium 
borate to produce a uniformly sized glass disc 
suitable for presentation to the XRF 
Spectrometer. 

Drilling techniques • Drill type (e.g. core, reverse circulation, open-hole 
hammer, rotary air blast, auger, Bangka, sonic, 
etc.) and details (e.g. core diameter, triple or 
standard tube, depth of diamond tails, face-
sampling bit or other type, whether core is 
oriented and if so, by what method, etc.). 

• Reverse circulation drilling was used.  Hole 
diameter was 5.5 inches. 

Drill sample 
recovery 

• Method of recording and assessing core and chip 
sample recoveries and results assessed. 

• Measures taken to maximise sample recovery 
and ensure representative nature of the 
samples. 

• Whether a relationship exists between sample 
recovery and grade and whether sample bias 
may have occurred due to preferential loss/gain 
of fine/coarse material. 

• Sample recovery was checked based on a 
visual estimate of the RC chip piles on the 
ground. 

• The drilling company’s practice was to use 
appropriate drilling techniques to maximize 
sample recovery. No relationship has been 
identified between sample recovery and 
grade of mineralisation. 

• Sample recovery above the water table was 
generally very good and suitable for an 
Inferred Resource 

Logging • Whether core and chip samples have been 
geologically and geotechnically logged to a level 
of detail to support appropriate Mineral 
Resource estimation, mining studies and 
metallurgical studies. 

• Whether logging is qualitative or quantitative in 
nature. Core (or costean, channel, etc.) 
photography. 

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

• Geological logging of RC chips was originally 
conducted on paper using the in-house 
drilling templates. The data was later 
captured digitally in Excel and merged with 
the existing DataShed database in Perth.  

• Information on lithology, colour, grainsize, 
weathering intensity and texture, percent 
fines were recorded. All sampled intervals 
were geologically logged. 
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Criteria JORC Code explanation Commentary 

Sub-sampling 
techniques and 
sample preparation 

• If core, whether cut or sawn and whether 
quarter, half or all core taken. 

• If non-core, whether riffled, tube sampled, rotary 
split, etc. and whether sampled wet or dry. 

• For all sample types, the nature, quality and 
appropriateness of the sample preparation 
technique. 

• Quality control procedures adopted for all sub-
sampling stages to maximise representivity of 
samples. 

• Measures taken to ensure that the sampling is 
representative of the in situ material collected, 
including for instance results for field 
duplicate/second-half sampling. 

• Whether sample sizes are appropriate to the 
grain size of the material being sampled. 

• A trailer mounted cone splitter was used to 
obtain 2-3kg of sample per interval with the 
unused drill cuttings put directly on the 
ground without bagging. Samples were 
transported to ALS Laboratory in Perth or 
Amdel Laboratory in Adelaide, oven dried, 
crushed and riff split to 250g, then pulverized 
to 75µm with ≥85% passing. 

• Samples for analysis were split 50/50 
between the two laboratories i.e. when a load 
was ready it would be sent to one of the 
laboratories and the next load sent to the 
other. 

• Field duplicates were inserted every tenth 
sample at the primary sample stage. 
Duplicates were made by thoroughly mixing 
the two 19th and 20th 1m samples and 
sending half for assay. 

Quality of assay 
data and laboratory 
tests 

• The nature, quality and appropriateness of the 
assaying and laboratory procedures used and 
whether the technique is considered partial or 
total. 

• For geophysical tools, spectrometers, handheld 
XRF instruments, etc., the parameters used in 
determining the analysis including instrument 
make and model, reading times, calibrations 
factors applied and their derivation, etc. 

• Nature of quality control procedures adopted 
(e.g. standards, blanks, duplicates, external 
laboratory checks) and whether acceptable 
levels of accuracy (i.e. lack of bias) and precision 
have been established. 

• XRF spectrometer analysis was used to test 
for a standard iron suite of elements. The 
assaying and laboratory procedures are 
considered industry best practice and are 
appropriate. Both laboratories regularly 
participate in national and international 
proficiency testing and have NATA ISO/IEC 
17025 accreditation.  

• No blanks were used in this drilling program.  
• Umpire laboratory checks were completed at 

Ultratrace laboratory on 5% of the total 
samples assayed. 

• Pulverised standards were inserted into the 
sequence every tenth sample. These 
comprised six certified reference standards 
supplied by Geostats Pty Ltd (O’Connor, WA); 
they were used to test the accuracy of the 
XRF and LOI (loss on ignition) analyses. 

• The results of the quality control procedures 
have demonstrated that the sample accuracy 
and precision are of acceptable quality and 
any potential sample bias will not materially 
affect the Resource. 
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Criteria JORC Code explanation Commentary 

Verification of 
sampling and 
assaying 

• The verification of significant intersections by 
either independent or alternative company 
personnel. 

• The use of twinned holes. 
• Documentation of primary data, data entry 

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

• Discuss any adjustment to assay data. 

• CSA personnel supervised the drilling phase 
of the project and verified all significant 
intersections 

• All field data was collected onto paper logging 
sheets and manually entered into Excel 
spreadsheets on site.  The electronic data 
were sent to CSA Perth office where they 
were validated against scans of the original 
paper copies. The Excel spreadsheets were 
incorporated into the Datashed database by a 
CSA database administrator.  Datashed has a 
series of inbuilt validation protocols to locate 
any numeric inconsistencies in down hole 
data such as from – to errors and 
discrepancies in bottom of hole depths, it will 
also locate incorrect geological coding.  Any 
inconsistencies in the data were returned to 
site for cross checking by field staff and 
corrections made if necessary.  

• No adjustment of assays was done during 
the exploration stage of the project. During 
Resource estimation, any assays below 
detection limit were set to half the nominal 
detection limit. 

Location of data 
points 

• Accuracy and quality of surveys used to locate 
drill holes (collar and down-hole surveys), 
trenches, mine workings and other locations 
used in Mineral Resource estimation. 

• Specification of the grid system used. 
• Quality and adequacy of topographic control. 

• All drill hole locations were laid out by CSA 
personnel using a hand-held GPS.  At the 
completion of the drilling all holes were 
picked up by the Atlas Iron site surveyor 
using a real time DGPS.  All site work has 
been laid out using the GDA94 datum.  The 
coordinate systems used for the project is 
MGA 94 Zone 50. 

• All drill hole azimuths are stated using 
magnetic directions.  All drill rigs were aligned 
using a reference line marked on the ground 
1.2m from the pegged hole location.  The 
reference line was marked using the 
compass function on the GPS.  In most cases 
the resource delineation holes were aligned 
on magnetic north.  Several holes were drilled 
in other directions these were all laid out 
based on the magnetic azimuth directions 

• All units are measured in standard metric 
units.  All drill holes were down-hole 
surveyed using a gyroscopic logging tool to 
assess the extent and direction of hole 
deviation.  This work was completed by 
Pilbara Wireline Services or ABIMS. 

• Fugro Spatial Solutions of West Perth were 
contracted to provide; digital aerial 
photography at 30cm Ground Sampling 
Distance (GSD), aerotriangulation of the 
imagery, DEM with 5m gridded DEM, plus 1m 
contours and digital orthoimagery. The 
survey was flown 13th December 2011 at a 
nominal flying height of 2897m. This provided 
high quality topographic control. 
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Criteria JORC Code explanation Commentary 

Data spacing and 
distribution 

• Data spacing for reporting of Exploration 
Results. 

• Whether the data spacing and distribution is 
sufficient to establish the degree of geological 
and grade continuity appropriate for the Mineral 
Resource and Ore Reserve estimation 
procedure(s) and classifications applied. 

• Whether sample compositing has been applied. 

• 29 drill holes were completed on a 200m by 
50m spacing 

• The data spacing and distribution, when 
combined with the detailed geological 
mapping conducted on the project area is 
sufficient to establish spatial and grade 
continuity of the mineralised horizon to 
support the definition of Inferred Mineral 
Resources under the 2012 JORC code. 

• Sample compositing of barren or very low 
grade material to 4m intervals was 
conducted by field geologists at the drill rig 
based on a visual inspection of the drill 
cuttings. 

Orientation of data 
in relation to 
geological structure 

• Whether the orientation of sampling achieves 
unbiased sampling of possible structures and 
the extent to which this is known, considering 
the deposit type. 

• If the relationship between the drilling 
orientation and the orientation of key 
mineralised structures is considered to have 
introduced a sampling bias, this should be 
assessed and reported if material. 

• The drill hole orientation is considered 
acceptable and combined with the field 
mapping provides a detailed understanding of 
the geological structures and controls on 
mineralisation. 

• The drilling orientation is not considered to 
have caused any sampling bias that would be 
material to the estimate. 

Sample security • The measures taken to ensure sample security. • Pre-numbered sequential calico bags were 
used to collect the samples. Details relating 
to all sample numbers, hole number and 
from/to depth were recorded on standard 
sampling sheets and later uploaded into the 
Datashed database by a CSA database 
administrator. 

• Collected and bagged samples were sent via 
road to the ALS Laboratory in Perth and the 
Amdel Laboratory (Bureau Veritas) in 
Adelaide.  On delivery, a sample receipt notice 
was forwarded to acknowledge receipt of 
samples by the laboratory.  

• The sample pulps that were analysed, and 
the associated bulk rejects, are still held at 
the respective laboratories of analysis i.e. 
Amdel in Adelaide and ALS in Perth. 

Audits or reviews • The results of any audits or reviews of sampling 
techniques and data. 

• No audits have been completed to date. 
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Section 2 – Reporting of Exploration Results 
(Criteria listed in the preceding section also apply to this section) 
 
Criteria JORC Code explanation Commentary 

Mineral tenement 
and land tenure 
status 

• Type, reference name/number, location and 
ownership including agreements or material 
issues with third parties such as joint ventures, 
partnerships, overriding royalties, native title 
interests, historical sites, wilderness or national 
park and environmental settings. 

• The security of the tenure held at the time of 
reporting along with any known impediments to 
obtaining a licence to operate in the area. 

• The tenement consists of Exploration Licence 
E47/1137 covering an area of 68 graticular 
blocks, and is held by Ochre Group Holdings 
Ltd as beneficial owners. The tenement was 
granted on 29/08/2002. Three new mining 
leases were subsequently applied for within 
this licence: M47/1423, M47/1424 and 
M47/1245 and which were granted on 
30/04/2012. 

• The tenement area is situated within the 
East Pilbara Shire entirely within Vacant 
Crown Land. It is covered by the Newman 
(SF50-16) 1:250,000 map sheet and 
Ophthalmia (2751) 1:100,000 map sheet. 

• A Native Title agreement has been concluded 
with the Native Title claimants for the ML 
area. 

Exploration done by 
other parties 

• Acknowledgment and appraisal of exploration 
by other parties. 

• Talisman Mining completed regional 
reconnaissance drilling in the EMM area. Their 
drilling did not test the EMM area. There has 
been regional scale exploration in the area for 
copper, gold and base metals. This has 
included stream sediment geochemical 
surveys, soil geochemical surveys, rockchip 
sampling and aerial magnetic and radiometric 
surveys. 

• In 2009 Talisman Mining Ltd completed 
resource definition RC percussion drilling of 
Marra Mamba Iron Formation at the North 
Marra Mamba (NMM) prospect, Central Marra 
Mamba (CMM) and South Marra Mamba 
(SMM) prospects. A total of 600 holes for 
29,865m were completed 333 holes for 
15,787m at NMM, 82 holes for 3,980m at 
CMM and 185 holes for 10,098m at (SMM). Six 
diamond core holes (PQ3 diameter) were also 
completed at CMM and SMM prospects 
during for metallurgical and ore-
characterisation testwork. 

• Geological mapping and structural analysis 
by CSA Global in 2011 identified the potential 
of the EMM area to host a small syncline of 
Marra Mamba Iron Formation. Drilling (as 
part of the resource definition work 
elsewhere in the EL) in 2011 lead to the 
recognition of iron mineralisation at EMM. 
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Criteria JORC Code explanation Commentary 

Geology • Deposit type, geological setting and style of 
mineralisation. 

• The project is situated within the 
Neoarchaean-Palaeoproterozoic Hamersley 
Basin. The tenement area is positioned in the 
hinge zone of a major regional antiform, the 
Wonmunna Antiform, which has exposed 
older Fortescue Group sediments and 
volcanics in an area otherwise uniformly 
underlain by Hamersley Group sediments. 
Mineralisation in contained within the Marra 
Mamba Iron Formation, a major BIF (banded 
iron formation) unit at the base of the 
Hamersley Group. The Marra Mamba Iron 
Formation is made up of three members 
(from bottom to top): the basal Nammuldi 
Member, the MacLeod Member and the 
Mount Newman Member. The Nammuldi 
Member contains chert-rich BIF and thin 
discrete shale bands, and is up to 130m thick. 
The MacLeod Member (35m thick) contains 
BIF, chert and carbonates with numerous 
interbedded shale bands. The uppermost 
Mount Newman Member (60m thick) 
comprises BIF interbedded with carbonate 
and shale bands. Most iron mineralisation is 
related to the Mount Newman Member. 
However, in the Wonmunna area, the 
Nammuldi Member is also mineralised. 

•  Iron mineralisation occurs in the centre and 
south of the tenement. 

 
Drill hole 
Information 

• A summary of all information material to the 
understanding of the exploration results 
including a tabulation of the following 
information for all Material drill holes: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level – elevation 

above sea level in metres) of the drill hole 
collar 

o dip and azimuth of the hole 
o down hole length and interception depth 
o hole length. 

• If the exclusion of this information is justified 
on the basis that the information is not Material 
and this exclusion does not detract from the 
understanding of the report, the Competent 
Person should clearly explain why this is the 
case. 
 

• This information is covered under related 
entries in Sampling Techniques and Data, and 
Estimation and Reporting of Mineral 
Resources, further detail is not considered 
relevant for reporting of Mineral Resources. 
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Criteria JORC Code explanation Commentary 

Data aggregation 
methods 

• In reporting Exploration Results, weighting 
averaging techniques, maximum and/or 
minimum grade truncations (e.g. cutting of high 
grades) and cut-off grades are usually Material 
and should be stated. 

• Where 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 some 
typical examples of such aggregations should 
be shown in detail. 

• The assumptions used for any reporting of 
metal equivalent values should be clearly 
stated. 
 

• Not reporting exploration results. 
• No metal equivalents have been used. 

Relationship 
between 
mineralisation 
widths and 
intercept lengths 

• These relationships are particularly important in 
the reporting of Exploration Results. 

• If the geometry of the mineralisation with 
respect to the drill hole angle is known, its 
nature should be reported. 

• If it is not known and only the down hole 
lengths are reported, there should be a clear 
statement to this effect (e.g. ‘down hole length, 
true width not known’). 
 

• Not applicable to the Mineral Resource 
estimate. Intersections are approximately true 
widths. 

Diagrams • Appropriate maps and sections (with scales) 
and tabulations of intercepts should be included 
for any significant discovery being reported 
These should include, but not be limited to a 
plan view of drill hole collar locations and 
appropriate sectional views. 
 

• Collar plans and a representative cross 
section are included in the body of the ASX 
release 

Balanced reporting • Where comprehensive reporting of all 
Exploration Results is not practicable, 
representative reporting of both low and high 
grades and/or widths should be practiced to 
avoid misleading reporting of Exploration 
Results. 
 

• All results have been reported. 

Other substantive 
exploration data 

• Other exploration data, if meaningful and 
material, should be reported including (but not 
limited to): geological observations; geophysical 
survey results; geochemical survey results; bulk 
samples – size and method of treatment; 
metallurgical test results; bulk density, 
groundwater, geotechnical and rock 
characteristics; potential deleterious or 
contaminating substances. 
 

• All data considered material to the East 
Marra Mamba Mineral Resource Estimate 
has been included in the report. 
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Criteria JORC Code explanation Commentary 

Further work • The nature and scale of planned further work 
(e.g. tests for lateral extensions or depth 
extensions or large-scale step-out drilling). 

• Diagrams clearly highlighting the areas of 
possible extensions, including the main 
geological interpretations and future drilling 
areas, provided this information is not 
commercially sensitive. 

 

• Further work planned across the whole 
Wonmunna project area includes mining 
studies for North, Central and South Marra 
Mamba deposits, and continued exploration 
activity for incremental tonnes at existing 
deposits and new discoveries. 
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Section 3 – Estimation and Reporting of Mineral Resources 
(Criteria listed in section 1, and where relevant in section 2, also apply to this section) 
 
Criteria JORC Code explanation Commentary 

Database integrity • Measures taken to ensure that data has not 
been corrupted by, for example, transcription or 
keying errors, between its initial collection and 
its use for Mineral Resource estimation 
purposes. 

• Data validation procedures used. 

• Data used in the Mineral Resource estimate is 
sourced from a Datashed database stored at 
the CSA Perth office. All data input into the 
database is cross-checked by a CSA database 
administrator prior to input. This is done by 
comparing the paper data entry sheets to the 
excel spreadsheets completed and provided by 
field staff, any discrepancies were returned to 
site for cross checking by field staff and 
corrections made if necessary.  

• Data was then loaded into Datashed which has 
a series of inbuilt validation protocols to locate 
any numeric inconsistencies in down hole data 
such as from – to errors and discrepancies in 
bottom of hole depths, it will also locate 
incorrect geological coding.  Once again any 
inconsistencies in the data were returned to 
site for cross checking by field staff and 
corrections made if necessary. 

• The database for the Mineral Resource 
estimate was provided via a direct dump out of 
Datashed, which was imported into Micromine 
format and validated using automated check 
protocols in Micromine. 

 
Site visits • Comment on any site visits undertaken by the 

Competent Person and the outcome of those 
visits. 

• If no site visits have been undertaken indicate 
why this is the case. 

• Exploration activities were undertaken by 
experienced and trusted CSA personnel who 
supervised all site based work. Given the stage 
of the project it was not considered necessary 
for a further visit by the competent person.  

 
Geological 
interpretation 

• Confidence in (or conversely, the uncertainty of) 
the geological interpretation of the mineral 
deposit. 

• Nature of the data used and of any 
assumptions made. 

• The effect, if any, of alternative interpretations 
on Mineral Resource estimation. 

• The use of geology in guiding and controlling 
Mineral Resource estimation. 

• The factors affecting continuity both of grade 
and geology. 

• The RC percussion drill logging combined with 
field mapping provide for a detailed and robust 
geological interpretation with clear 
understanding of the structure and general 
morphology of the deposit. 

• Any alternative interpretation would not have a 
material effect on the Mineral Resource.  

• The geological interpretation was used to 
interpret the mineralised horizons within the 
deposit and to define the spatial constraints on 
mineralisation 

• Continuity of grade and geology are controlled 
by the shape of the Wonmunna Antiform and 
the degree of erosion and surface weathering.  

 
Dimensions • The extent and variability of the Mineral 

Resource expressed as length (along strike or 
otherwise), plan width, and depth below surface 
to the upper and lower limits of the Mineral 
Resource. 
 
 
 

• Length along strike is 2500m, ranging from 80m 
to 250m wide, with a depth of up to 65m below 
surface. 
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Criteria JORC Code explanation Commentary 

Estimation and 
modelling 
techniques 

• The nature and appropriateness of the 
estimation technique(s) applied and key 
assumptions, including treatment of extreme 
grade values, domaining, interpolation 
parameters and maximum distance of 
extrapolation from data points. If a computer 
assisted estimation method was chosen include 
a description of computer software and 
parameters used. 

• The availability of check estimates, previous 
estimates and/or mine production records and 
whether the Mineral Resource estimate takes 
appropriate account of such data. 

• The assumptions made regarding recovery of 
by-products. 

• Estimation of deleterious elements or other 
non-grade variables of economic significance 
(e.g. sulphur for acid mine drainage 
characterisation). 

• In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

• Any assumptions behind modelling of selective 
mining units. 

• Any assumptions about correlation between 
variables. 

• Description of how the geological interpretation 
was used to control the resource estimates. 

• Discussion of basis for using or not using grade 
cutting or capping. 

• The process of validation, the checking process 
used, the comparison of model data to drill hole 
data, and use of reconciliation data if available. 

• The model and sample composites were 
flattened before geostatistical analysis and 
grade interpolation to create a constant 
orientation for grade estimation. 

• Grade estimation was by Inverse Distance 
Weighting using Micromine 2011 software. The 
interpretation was extrapolated from existing 
data points to the boundaries of mineralisation 
as identified by field mapping. This resulted in 
a maximum extrapolation along strike of 500m. 
No top-cutting was used in the Resource 
estimate. 

• No previous estimates have been completed 
for this deposit, and no mining has taken place. 

• No assumptions have been made regarding 
recovery of by-products. 

• Other variables estimated were; Silica (SiO2%), 
Aluminium Oxide (Al2O3%), Phosphorus (P%), 
Sulphur (S%) and Loss on Ignition (LOI%). 

• The block model was constructed using a 50mE 
x 25mN x 10mRL parent block size, with 
subcelling to 5mE x 5mN x 5mRL for volume 
resolution. The parent cell size was chosen on 
the basis of the general morphology of 
mineralised bodies and in order to avoid the 
generation of too large block models.  The 
subcelling size was chosen to maintain the 
resolution of the mineralised bodies. The 
subcells were optimised in the models where 
possible to form larger cells. 

• The search ellipse radii used for grade 
interpolation for each deposit was 250m by 
60m by 10m. Azimuth for the first search radii 
was determined visually in the Vizex 
environment using the main directions of the 
geological structures, as the model was 
flattened prior to grade interpolation the first 
and second directions are in the horizontal plan 
(zero plunge) while the third direction is 
vertical. The search radii were chosen based on 
the general morphology of the deposits. See 
below; 
 

 
 
• No assumptions regarding selective mining 

units were made in this estimate. 
• The same search ellipse parameters were used 

for all variables. 

  
Ascot Resources Limited  (ASX:AZQ) 
 

41 

 



 
 

Criteria JORC Code explanation Commentary 

• The azimuth of the mineralised zones was 
determined visually in the Vizex environment 
using the main directions of the geological 
structures as identified from the geological 
interpretation. 

• No top cutting of samples was done for the 
estimate. The purpose of top cutting sample 
grades is to remove the biasing effect of 
samples that are outside of a normally 
distributed grade population. Due to the low 
number of samples within the mineralised 
wireframes for each deposit it was not possible 
to separate statistical outliers from a 
consistent grade population. 

• Grade estimates were validated by statistical 
comparison with the drill data, visual 
comparison of grade trends in the model with 
the drill data trends. No reconciliation data is 
available at this stage of the project. 

 
Moisture • Whether the tonnages are estimated on a dry 

basis or with natural moisture, and the method 
of determination of the moisture content. 
 

• All tonnages are estimated on a dry basis. 

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• Sectional interpretation of iron mineralisation 
was completed using a nominal cut-off grade 
of 40% Fe. All Resource figures within the 
report are quoted at cut-off grades of 50% and 
60% Fe. 

Mining factors or 
assumptions 

• Assumptions made regarding possible mining 
methods, minimum mining dimensions and 
internal (or, if applicable, external) mining 
dilution. It is always necessary as part of the 
process of determining reasonable prospects 
for eventual economic extraction to consider 
potential mining methods, but the assumptions 
made regarding mining methods and 
parameters when estimating Mineral Resources 
may not always be rigorous. Where this is the 
case, this should be reported with an 
explanation of the basis of the mining 
assumptions made. 
 

• It has been assumed that any potential mining 
will be by open cut methods and the East Marra 
Mamba Deposit would be mined in sequence 
with other deposits within the existing 
exploration and mining leases. 

Metallurgical 
factors or 
assumptions 

• The basis for assumptions or predictions 
regarding metallurgical amenability. It is always 
necessary as part of the process of determining 
reasonable prospects for eventual economic 
extraction to consider potential metallurgical 
methods, but the assumptions regarding 
metallurgical treatment processes and 
parameters made when reporting Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be reported with an 
explanation of the basis of the metallurgical 
assumptions made. 
 

• No metallurgical test work has been completed 
to date. Based on previous experience working 
in similar types of deposit CSA field geologists 
have not observed any obvious metallurgical 
impediments to eventual economic extraction 

  
Ascot Resources Limited  (ASX:AZQ) 
 

42 

 



 
 

Criteria JORC Code explanation Commentary 

Environmental 
factors or 
assumptions 

• Assumptions made regarding possible waste 
and process residue disposal options. It is 
always necessary as part of the process of 
determining reasonable prospects for eventual 
economic extraction to consider the potential 
environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental 
impacts, particularly for a greenfields project, 
may not always be well advanced, the status of 
early consideration of these potential 
environmental impacts should be reported. 
Where these aspects have not been considered 
this should be reported with an explanation of 
the environmental assumptions made. 
 

• A number of environmental studies have been 
completed for the Wonmunna Project by 
Talisman and Ochre Group, including 
hydrogeology, climate, flora, fauna and 
stygo/troglofauna surveys, as well as heritage 
surveys..  

Bulk density • Whether assumed or determined. If assumed, 
the basis for the assumptions. If determined, 
the method used, whether wet or dry, the 
frequency of the measurements, the nature, 
size and representativeness of the samples. 

• The bulk density for bulk material must have 
been measured by methods that adequately 
account for void spaces (vughs, porosity, etc.), 
moisture and differences between rock and 
alteration zones within the deposit. 

• Discuss assumptions for bulk density estimates 
used in the evaluation process of the different 
materials. 

• Density data used was obtained from 
downhole gamma-gamma density 
measurements taken at nominal 10cm 
increments. All invalid readings (where calliper 
measurements were greater than the nominal 
(drill bit) hole diameter) were removed from the 
dataset. The downhole density data was then 
corrected against density figures obtained from 
physical samples from drill core sampling using 
the standard Archimedes technique (weight in 
air and weight in water). Correction was done 
using a regression formula relating the physical 
Archimedes density results to the wireline 
values. The mean density for mineralised 
Marra Mamba material was 2.74 g/cm3 while 
the mean for surficial material was 2.96 g/cm3 
for the samples within the modelled 
mineralised bodies. 

• Density was assigned to block model cells 
using regression formulas based on a the 
relationship between down hole Fe% and the 
wireline down hole bulk density values. 

Classification • The basis for the classification of the Mineral 
Resources into varying confidence categories. 

• Whether appropriate account has been taken of 
all relevant factors (i.e. relative confidence in 
tonnage/grade estimations, reliability of input 
data, confidence in continuity of geology and 
metal values, quality, quantity and distribution 
of the data). 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

• Resource Classification is based on drill hole 
spacing, confidence in the geological 
interpretation and confidence in the 
assumptions used in the estimation. CSA 
considers the current level of geological 
evidence for the East Marra Mamba deposit 
sufficient to imply but not verify geological and 
grade continuity, hence the Mineral Resources 
are classified as Inferred. 

• The Inferred classification has taken into 
account all available geological and sampling 
information, and the classification level is 
considered appropriate for the current stage of 
this project. 

• The Mineral Resource estimate appropriately 
reflects the view of the Competent Person. 

Audits or reviews • The results of any audits or reviews of Mineral 
Resource estimates. 
 

• No audits or reviews have been completed to 
date. 
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Criteria JORC Code explanation Commentary 

Discussion of 
relative accuracy/ 
confidence 

• Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral 
Resource estimate using an approach or 
procedure deemed appropriate by the 
Competent Person. For example, the application 
of statistical or geostatistical procedures to 
quantify the relative accuracy of the resource 
within stated confidence limits, or, if such an 
approach is not deemed appropriate, a 
qualitative discussion of the factors that could 
affect the relative accuracy and confidence of 
the estimate. 

• The statement should specify whether it relates 
to global or local estimates, and, if local, state 
the relevant tonnages, which should be relevant 
to technical and economic evaluation. 
Documentation should include assumptions 
made and the procedures used. 

• These statements of relative accuracy and 
confidence of the estimate should be compared 
with production data, where available. 
 

• The relative accuracy of the Mineral Resource 
estimate is reflected in the reporting of the 
Mineral Resource to classification as per the 
guidelines of the 2012 JORC Code. 

• The statement refers to global estimation of 
tonnes and grade. 

• No production data is available 
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Discussion of South Marra Mamba (SMM) Mineral Resource  

The South Marra Mamba (SMM) Deposit comprises a weathered surficial regolith zone interpreted as ‘CID’ 
overlying mineralised Marra Mamba (goethite) BIF.  In 2009, Talisman Mining Ltd completed Mineral Resource 
definition RC percussion drilling programme within the area.  A total of 185 holes for 10,098m were completed.  
On 13th February 2009, Quantitative Group (QG) completed a Mineral Resource estimate for the Wonmunna Iron 
deposits, which included South Marra Mamba (SMM). 
 
CSA personnel did not supervise the drilling or Mineral Resource estimation work completed at SMM.  However, 
CSA personnel have completed field mapping and exploration drilling at related deposits within the Wonmunna 
project area and have detailed knowledge of the deposit characteristics.  This experience combined with review 
of the QG Resource Report form the basis for reporting of SMM Mineral Resources under JORC 2012 by CSA 
Global. 
 
RC percussion drilling was conducted on 200m x 50m spacing.  Drill cuttings were split off the rig to obtain 
approximately 3kg samples at 2m intervals.  The method of splitting the drill cuttings was not provided in 
reporting by Talisman Mining Ltd.  Retained samples in numbered calico bags for each 2m interval were sent for 
assaying at Kalassay Laboratories in Perth.  Samples were tested for Kalassay's standard multi-element iron ore 
suite.  
 
No information was provided regarding quality controls adopted (if any) to check acceptable levels of accuracy 
and precision were being obtained from the sample laboratory.  CSA was not able to review the results of any 
quality control work completed during the drilling phase because Talisman Mining Ltd did not include this in their 
reporting.  Consequently CSA cannot comment on the accuracy or precision of the sampling apart from stating 
that the work was completed by laboratories with experience in analysing Marra Mamba iron mineralisation and 
that CSA is satisfied that the results are suitable for estimating an Inferred Resource. 
 
CSA have not verified significant intersections or reviewed documentation of primary data, data entry 
procedures, data verification, or data storage (physical and electronic) protocols.  CSA have inspected the drill 
cuttings and visually confirmed the present of significant iron mineralisation at SMM. 
 
Grade estimation was done by Ordinary Kriging using Minesight© software.  Geostatistical analysis was 
completed using Isatis© software.  Block model dimensions were chosen based on the drill hole spacing and the 
general morphology of mineralised bodies.  The block model was constrained within the mineralised 
interpretation wireframes and only samples within the wireframes were used for estimation.   
 
Variables estimated were Iron (Fe%), Silica (SiO2%), Aluminium Oxide (Al2O3%), Phosphorus (P%), and Loss on 
Ignition (LOI%).  The model was validated by comparison with the mean sample grades and through comparison 
of scatterplots of the model grade and sample grade versus RL.  No validation issues were found. 
 
Separate average bulk densities were applied to hardcap (2.71t/m3), CID (2.51t/m3) and primary material 
(2.81t/m3) based on work completed by Coffey Mining which relies on a combination of density values using both 
the Archimedes method on diamond drill core and down-hole gamma-gamma logging.  The density values were 
obtained across the Wonmunna Marra Mamba deposits and are considered appropriate for SMM. 
 
Interpretation of iron mineralisation was completed using a nominal cut-off grade of 40% Fe.  Resource figures 
within the report are quoted at 50% and 60% Fe, which are considered to be possible economic cut-offs.  It has 
been assumed that any potential mining will be by open cut methods, and SMM would be mined in sequence 
with other deposits within the existing exploration and mining leases.  No metallurgical test work has been 
completed to date. 
 
QG classified the SMM Resources as Inferred based on two criteria: 

1. Limited geological understanding, particularly of the controls on higher grade zones; and 
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2. Lack of data on lump to fines ratio for the mineralisation. 
 
The Competent Person has reviewed the classification chosen by QG and considers it to be appropriate for the 
deposit.   
 
CSA also notes that there are a number of other factors that potentially hinder the project from classification 
higher than Inferred Category.  Specifically, documentation is required detailing the primary sampling and data 
collection procedures, together with the steps taken to ensure data security and integrity.  In addition, checks) 
used to ensure sample accuracy and precision – i.e., field duplicates, standard reference material, and blanks – 
are of acceptable levels. 
 
 

 
Figure 10:  SMM Cross Section 

 
 

 
Figure 11:  SMM Drill Hole Collars 
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Table 10 

Wonmunna Project SMM Deposit 

Grade Tonnage for Mineralised and Surficial Horizons 

50% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

S 

(%) 

Surficial 

Inferred - - - - - - - 

Mineralised 

Inferred 17.2 54.3 6.7 3.8 0.07 9.7 0.01 

Total 

Total Inferred 17.2 54.3 6.7 3.8 0.07 9.7 0.01 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 

 
 

Table 11 

Wonmunna Project SMM Deposit 

Grade Tonnage for Mineralised and Surficial Horizons 

60% lower cut-off applied 

Classification 
Tonnes 

(Mt) 

Fe 

(%) 

SiO2 

(%) 

Al2O3 

(%) 

P 

(%) 

LOI 

(%) 

S 

(%) 

Surficial 

Inferred - - - - - - - 

Mineralised 

Inferred 1.7 61.2 2.9 1.6 0.06 7.6 0.01 

Total 

Total Inferred 1.7 61.2 2.9 1.6 0.06 7.6 0.01 

Notes: 
1. CaFe of calcined Fe is calculated as follows:  CaFe = (Fe(%) x 100)/(100-LOI(%)) 
2. Values have been rounded 
3. Tables 10 and 11 are not additive 
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Section 1 – Sampling Techniques and Data 
(Criteria in this section apply to all succeeding sections) 
 
Criteria JORC Code explanation Commentary 

Sampling 
techniques 

• Nature and quality of sampling (e.g. cut 
channels, random chips, or specific 
specialised industry standard measurement 
tools appropriate to the minerals under 
investigation, such as down hole gamma 
sondes, or handheld XRF instruments, etc.). 
These examples should not be taken as 
limiting the broad meaning of sampling. 

• Include reference to measures taken to 
ensure sample representivity and the 
appropriate calibration of any measurement 
tools or systems used. 

• Aspects of the determination of 
mineralisation that are Material to the 
Public Report. 

• In cases where ‘industry standard’ work has 
been done this would be relatively simple 
(e.g. ‘reverse circulation drilling was used to 
obtain 1 m samples from which 3 kg was 
pulverised to produce a 30 g charge for fire 
assay’). In other cases more explanation 
may be required, such as where there is 
coarse gold that has inherent sampling 
problems. Unusual commodities or 
mineralisation types (e.g. submarine 
nodules) may warrant disclosure of detailed 
information. 
 

• Reverse circulation percussion drilling was used 
to collect samples at 2m intervals. Drill cuttings 
were split off the rig to obtain approximately 3kg 
of sample per interval with the unused drill 
cuttings put directly on the ground without 
bagging. The method of splitting the drill cutting 
was not provided in reporting by Talisman.  
Retained samples in numbered calico bags for 
each 2m interval were sent for assaying at 
Kalassay Laboratories in Perth. Samples were 
tested for Kalassay's standard multi-element 
Iron-Ore suite. 

Drilling techniques • Drill type (e.g. core, reverse circulation, open-
hole hammer, rotary air blast, auger, Bangka, 
sonic, etc.) and details (e.g. core diameter, 
triple or standard tube, depth of diamond 
tails, face-sampling bit or other type, 
whether core is oriented and if so, by what 
method, etc.). 
 

• Reverse circulation percussion drilling was used. 
The Talisman reports available to CSA did not 
state the hole size but CSA presume this was 
likely an industry standard diameter of 
approximately 5 inches based on the size of the 
samples at the drill sites. 

Drill sample 
recovery 

• Method of recording and assessing core and 
chip sample recoveries and results 
assessed. 

• Measures taken to maximise sample 
recovery and ensure representative nature 
of the samples. 

• Whether a relationship exists between 
sample recovery and grade and whether 
sample bias may have occurred due to 
preferential loss/gain of fine/coarse 
material. 

• No information was provided regarding methods 
of recording and assessing drill sample recovery. 

• CSA Global (CSA) has not been provided with 
information to establish whether a relationship 
exists between sample recovery and grade. 

• Most reject samples from the drilling have been 
rehabilitated so it was not possible to use this 
method to assess recovery. Most drilling was 
above the water table and based on recoveries 
elsewhere in the project above the water table 
CSA expect sample recovery at SMM to have been 
adequate. 
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Criteria JORC Code explanation Commentary 

Logging • Whether core and chip samples have been 
geologically and geotechnically logged to a 
level of detail to support appropriate Mineral 
Resource estimation, mining studies and 
metallurgical studies. 

• Whether logging is qualitative or 
quantitative in nature. Core (or costean, 
channel, etc.) photography. 

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

• Samples of drill chips from all 2m intervals were 
collected and retained by Talisman Mining for 
logging. The geological logging has not been 
reviewed by CSA. 

Sub-sampling 
techniques and 
sample preparation 

• If core, whether cut or sawn and whether 
quarter, half or all core taken. 

• If non-core, whether riffled, tube sampled, 
rotary split, etc. and whether sampled wet 
or dry. 

• For all sample types, the nature, quality and 
appropriateness of the sample preparation 
technique. 

• Quality control procedures adopted for all 
sub-sampling stages to maximise 
representivity of samples. 

• Measures taken to ensure that the sampling 
is representative of the in situ material 
collected, including for instance results for 
field duplicate/second-half sampling. 

• Whether sample sizes are appropriate to the 
grain size of the material being sampled. 
 

• Details of the sub-sampling techniques and 
sample preparation were not provided in 
Talisman reporting of their work programmes.  

Quality of assay 
data and laboratory 
tests 

• The nature, quality and appropriateness of 
the assaying and laboratory procedures 
used and whether the technique is 
considered partial or total. 

• For geophysical tools, spectrometers, 
handheld XRF instruments, etc., the 
parameters used in determining the 
analysis including instrument make and 
model, reading times, calibrations factors 
applied and their derivation, etc. 

• Nature of quality control procedures 
adopted (e.g. standards, blanks, duplicates, 
external laboratory checks) and whether 
acceptable levels of accuracy (i.e. lack of 
bias) and precision have been established. 

• XRF spectrometric analysis was used to test for a 
standard iron suite of elements which is standard 
industry practice and appropriate for the deposit.    

• No information was provided regarding quality 
controls adopted (if any) to check acceptable 
levels of accuracy and precision were being 
obtained from the sample laboratory. 

• CSA was not able to review the results of any 
quality control work completed during the drilling 
phase because Talisman did not include this in 
their reporting and so CSA cannot comment on 
the accuracy or precision of the sampling; apart 
from stating that the work was completed by 
laboratories with experience in analysing Marra 
Mamba iron mineralisation and CSA is 
comfortable that the results are suitable for 
estimating an Inferred Resource. 

Verification of 
sampling and 
assaying 

• The verification of significant intersections 
by either independent or alternative 
company personnel. 

• The use of twinned holes. 
• Documentation of primary data, data entry 

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

• Discuss any adjustment to assay data. 
 

• CSA have not verified significant intersections or 
reviewed documentation of primary data, data 
entry procedures, data verification, data storage 
(physical and electronic) protocols. CSA have 
inspected the drill cuttings and visually 
confirmed the present of significant iron 
mineralisation. 
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Criteria JORC Code explanation Commentary 

Location of data 
points 

• Accuracy and quality of surveys used to 
locate drill holes (collar and down-hole 
surveys), trenches, mine workings and other 
locations used in Mineral Resource 
estimation. 

• Specification of the grid system used. 
• Quality and adequacy of topographic control. 

• Talisman recorded RC percussion collars at SMM 
using a handheld GPS, with accuracies presumed 
to be approximately  ±5m by CSA; core holes 
drilled by Talisman were located by surveyor 
using differential GPS with centimetre accuracy.  

• Coordinates use GDA94, MGA Zone 50. 
• CSA believes this level of survey accuracy is 

suitable for Inferred Resources. 
 

Data spacing and 
distribution 

• Data spacing for reporting of Exploration 
Results. 

• Whether the data spacing and distribution is 
sufficient to establish the degree of 
geological and grade continuity appropriate 
for the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications 
applied. 

• Whether sample compositing has been 
applied. 
 

• A total of 185 holes for 10,098m were completed 
at SMM at a spacing of 200m by 50m. 

• The data spacing is considered appropriate to 
support classification of Mineral Resources 
under JORC 2012 at the confidence level applied. 

• No sample compositing was applied. 

Orientation of data 
in relation to 
geological structure 

• Whether the orientation of sampling 
achieves unbiased sampling of possible 
structures and the extent to which this is 
known, considering the deposit type. 

• If the relationship between the drilling 
orientation and the orientation of key 
mineralised structures is considered to have 
introduced a sampling bias, this should be 
assessed and reported if material. 
 

• The drill hole orientation is considered acceptable 
for the type and orientation of the deposit 

• It is unlikely the drilling orientation would have 
caused any sampling bias material to the 
estimate. 

Sample security • The measures taken to ensure sample 
security. 
 

• Details were not provided in Talisman reporting 

Audits or reviews • The results of any audits or reviews of 
sampling techniques and data. 
 

• No audits have been completed to date. 
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Section 2 – Reporting of Exploration Results 
(Criteria listed in the preceding section also apply to this section) 
 
Criteria JORC Code explanation Commentary 

Mineral tenement 
and land tenure 
status 

• Type, reference name/number, location and 
ownership including agreements or material 
issues with third parties such as joint 
ventures, partnerships, overriding royalties, 
native title interests, historical sites, 
wilderness or national park and 
environmental settings. 

• The security of the tenure held at the time 
of reporting along with any known 
impediments to obtaining a licence to 
operate in the area. 

• The tenement consists of Exploration Licence 
E47/1137 covering an area of 68 graticular 
blocks, and is held by Ochre Group Holdings Ltd 
as beneficial owners. The tenement was granted 
on 29/08/2002. Three new mining leases were 
subsequently applied for within this licence: 
M47/1423, M47/1424 and M47/1245 and which 
were granted on 30/04/2012. The SMM prospect 
is contained within M47/1425. 

• The tenement area is situated within the East 
Pilbara Shire entirely within Vacant Crown Land. 
It is covered by the Newman (SF50-16) 1:250,000 
map sheet and Ophthalmia (2751) 1:100,000 map 
sheet. 

• A Native Agreement has been concluded for the 
ML area. 
 

Exploration done by 
other parties 

• Acknowledgment and appraisal of 
exploration by other parties. 

• In 2009 Talisman Mining Ltd completed resource 
definition RC percussion drilling of Marra Mamba 
Iron Formation at the North Marra Mamba 
(NMM) prospect, Central Marra Mamba (CMM) 
and South Marra Mamba (SMM) prospects. A 
total of 185 holes for 10,098m were completed at 
SMM. Six diamond core holes (PQ3 diameter) 
were also completed at CMM and SMM prospects 
for metallurgical and ore-characterisation 
testwork.  

• CSA has not been provided with the results of 
the metallurgical and ore-characterisation test 
work. CSA geologists have visited the SMM 
prospect and visually inspected the drill cuttings, 
all of which are still in place at the drill sites and 
have concluded that significant iron 
mineralisation is present in the SMM prospect.   

• On 13th February 2009 Quantitative Group (QG) 
completed a Mineral Resource estimate for the 
Wonmunna Iron deposits including South Marra 
Mamba. CSA has reviewed the report completed 
by QG detailing the results of the SMM Resource 
estimate, which is summarised in section three 
of this document. CSA has not reviewed or been 
provided with the raw data used to generate the 
resource estimate. 
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Criteria JORC Code explanation Commentary 

Geology • Deposit type, geological setting and style of 
mineralisation. 

• The project is situated within the Neoarchaean-
Palaeoproterozoic Hamersley Basin. The 
tenement area is positioned in the hinge zone of 
a major regional antiform, the Wonmunna 
Antiform, which has exposed older Fortescue 
Group sediments and volcanics in an area 
otherwise uniformly underlain by Hamersley 
Group sediments. Mineralisation in contained 
within the Marra Mamba Iron Formation, a major 
BIF (banded iron formation) unit at the base of 
the Hamersley Group. The Marra Mamba Iron 
Formation is made up of three members (from 
bottom to top): the basal Nammuldi Member, the 
MacLeod Member and the Mount Newman 
Member. The Nammuldi Member contains chert-
rich BIF and thin discrete shale bands, and is up 
to 130m thick. The MacLeod Member (35m thick) 
contains BIF, chert and carbonates with 
numerous interbedded shale bands. The 
uppermost Mount Newman Member (60m thick) 
comprises BIF interbedded with carbonate and 
shale bands. Most iron mineralisation is related 
to the Mount Newman Member. However, in the 
Wonmunna area, the Nammuldi Member is also 
mineralised. 

• Iron mineralisation occurs in the centre and 
south of the tenement. 
 

Drill hole 
Information 

• A summary of all information material to 
the understanding of the exploration results 
including a tabulation of the following 
information for all Material drill holes: 
o easting and northing of the drill hole 

collar; 
o elevation or RL (Reduced Level – 

elevation above sea level in metres) of 
the drill hole collar; 

o dip and azimuth of the hole; 
o down hole length and interception 

depth; and 
o length. 

• If the exclusion of this information is 
justified on the basis that the information is 
not Material and this exclusion does not 
detract from the understanding of the 
report, the Competent Person should clearly 
explain why this is the case. 
 

• This information is covered under related entries 
throughout this document; further detail is not 
considered relevant the Mineral Resource 
reporting. 
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Criteria JORC Code explanation Commentary 

Data aggregation 
methods 

• In reporting Exploration Results, weighting 
averaging techniques, maximum and/or 
minimum grade truncations (e.g. cutting of 
high grades) and cut-off grades are usually 
Material and should be stated. 

• Where 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 some typical examples of 
such aggregations should be shown in 
detail. 

• The assumptions used for any reporting of 
metal equivalent values should be clearly 
stated. 
 

• Not Applicable as not reporting exploration 
results. 

• No metal equivalents have been used. 

Relationship 
between 
mineralisation 
widths and 
intercept lengths 

• These relationships are particularly 
important in the reporting of Exploration 
Results. 

• If the geometry of the mineralisation with 
respect to the drill-hole angle is known, its 
nature should be reported. 

• If it is not known and only the down hole 
lengths are reported, there should be a clear 
statement to this effect (e.g. ‘down hole 
length, true width not known’). 
 

• The drill holes are generally perpendicular to the 
orientation of the mineralized horizon. 

Diagrams • Appropriate maps and sections (with scales) 
and tabulations of intercepts should be 
included for any significant discovery being 
reported These should include, but not be 
limited to a plan view of drill hole collar 
locations and appropriate sectional views. 
 

• Collar plans and a representative cross section 
are included in the body of the ASX release  

Balanced reporting • Where comprehensive reporting of all 
Exploration Results is not practicable, 
representative reporting of both low and 
high grades and/or widths should be 
practiced to avoid misleading reporting of 
Exploration Results. 
 

• All results have previously been released to the 
ASX by Talisman and Rico/Ochre Group. 

Other substantive 
exploration data 

• Other exploration data, if meaningful and 
material, should be reported including (but 
not limited to): geological observations; 
geophysical survey results; geochemical 
survey results; bulk samples – size and 
method of treatment; metallurgical test 
results; bulk density, groundwater, 
geotechnical and rock characteristics; 
potential deleterious or contaminating 
substances. 
 

• CSA is not aware of any other exploration data 
material to the Resource estimate. 
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Criteria JORC Code explanation Commentary 

Further work • The nature and scale of planned further 
work (e.g. tests for lateral extensions or 
depth extensions or large-scale step-out 
drilling). 

• Diagrams clearly highlighting the areas of 
possible extensions, including the main 
geological interpretations and future drilling 
areas, provided this information is not 
commercially sensitive. 
 

• Further work planned across the whole 
Wonmunna project area includes mining studies 
for North, Central and South Marra Mamba 
deposits, and continued exploration activity for 
incremental tonnes at existing deposits and 
targeting new discoveries. 
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Section 3 – Estimation and Reporting of Mineral Resources 
(Criteria listed in section 1, and where relevant in section 2, also apply to this section) 
 
Criteria JORC Code explanation Commentary 

Database integrity • Measures taken to ensure that data has not 
been corrupted by, for example, 
transcription or keying errors, between its 
initial collection and its use for Mineral 
Resource estimation purposes. 

• Data validation procedures used. 

• No information was provided in Talisman 
reporting regarding steps taken from the initial 
data collection to the provision of the csv drill 
hole files for Resource estimation to ensure the 
data integrity. 

• No record of database validation procedures at 
the initial collection and input stage was 
provided. 
 

Site visits • Comment on any site visits undertaken by 
the Competent Person and the outcome of 
those visits. 

• If no site visits have been undertaken 
indicate why this is the case. 

• Graham M. Jeffress, CSA Exploration and 
Evaluation Manager visited SMM as part of a 
review of the Wonmunna projects and during 
resource definition drilling activities completed by 
CSA Global for Ochre Group. The site visits 
included visual confirmation of the presence of 
significant iron mineralisation within the drill 
cuttings at SMM. 

•  CSA personnel did not supervise the drilling or 
Resource estimation work completed at SMM to 
date. Graham and other CSA personnel have 
completed field mapping and exploration drilling 
at related deposits within the Wonmunna project 
area and have detailed knowledge of the deposit 
characteristics. This experience combined with 
review of the QG Resource Report form the basis 
for classification of Resources under JORC 2012 
by CSA Global. 
 

Geological 
interpretation 

• Confidence in (or conversely, the uncertainty 
of) the geological interpretation of the 
mineral deposit. 

• Nature of the data used and of any 
assumptions made. 

• The effect, if any, of alternative 
interpretations on Mineral Resource 
estimation. 

• The use of geology in guiding and controlling 
Mineral Resource estimation. 

• The factors affecting continuity both of 
grade and geology. 

• Mineralisation occurs in two domains, an 
overlying ‘CID’ unit and the Marra Mamba BIF 
unit. The average thickness of the ‘CID’ is 7.7m 
and mineralised Marra Mamba is 17.4m. The 
interpretation is based on a 40% Fe cut-off for 
mineralised material and the ‘CID’ and Marra 
Mamba units have been interpreted separately. 

• Interpretation of the mineral deposit was 
completed by Talisman and independently 
reviewed by QG. Based on information contained 
within the QG Resource Report the interpretation 
appears reasonable and appropriate. 

• It is unlikely any alternative interpretation would 
have a material effect on the Mineral Resource.   
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Criteria JORC Code explanation Commentary 

Dimensions • The extent and variability of the Mineral 
Resource expressed as length (along strike 
or otherwise), plan width, and depth below 
surface to the upper and lower limits of the 
Mineral Resource. 

• Details of the extent of the mineralisation were 
not explicitly provided in Talisman Mining Ltd 
reporting, however, the drilling pattern completed 
by the company has largely delineated 
mineralisation over 800m strike and up to 100m 
wide. 
 
 
 
 
 

Estimation and 
modelling 
techniques 

• The nature and appropriateness of the 
estimation technique(s) applied and key 
assumptions, including treatment of 
extreme grade values, domaining, 
interpolation parameters and maximum 
distance of extrapolation from data points. If 
a computer assisted estimation method 
was chosen include a description of 
computer software and parameters used. 

• The availability of check estimates, previous 
estimates and/or mine production records 
and whether the Mineral Resource estimate 
takes appropriate account of such data. 

• The assumptions made regarding recovery 
of by-products. 

• Estimation of deleterious elements or other 
non-grade variables of economic 
significance (e.g. sulphur for acid mine 
drainage characterisation). 

• In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

• Any assumptions behind modelling of 
selective mining units. 

• Any assumptions about correlation between 
variables. 

• Description of how the geological 
interpretation was used to control the 
resource estimates. 

• Discussion of basis for using or not using 
grade cutting or capping. 

• The process of validation, the checking 
process used, the comparison of model data 
to drill hole data, and use of reconciliation 
data if available. 

• All mineralised samples were composited to 2m 
prior to statistical analysis and estimation.  

• Grade estimation was done by Ordinary Kriging 
using Minesight software. Geostatistical analysis 
was completed using Isatis software. QG 
generated experimental semivariogram models 
along the main axes of continuity within the 
deposit with separate models generated for CID 
and Marra Mamba type mineralisation. These 
semivariogram models were used in the kriging 
algorithm which estimates a weighted average 
grade for each model block based on the 
variogram parameters.  

• QG used a rotated model of 14° to better 
represent the orientation of mineralisation 
within the deposit. This resulted in the X-axis of 
the model trending towards 104° (the main 
direction of continuity of mineralisation).  

• The block model was constrained within the 
mineralised interpretation wireframes and only 
samples within the wireframes were used for 
estimation. 

• The block model was constructed using 20mE x 
20mN x4mRL parent blocks. No sub-blocking 
was used, blocks that crossed the CID/Marra 
Mamba domain boundary had the percentage of 
each rock type within the block recorded and 
each portion of the blocks were interpolated 
separately using only samples from 
corresponding rock types. 

• Quantitative Kriging Neighbour Analysis (QKNA) 
was used to optimise the search parameters 
used. QKNA is used to reduce estimation errors 
of conditional bias due to the choice of search 
parameters used. 

• For mineralised CID maximum search 
dimensions of 600mX by 200mY by 20mRL were 
used with a minimum of 8 and maximum of 32 
samples used for estimation.    

• For mineralised Marra Mamba material 
maximum search dimensions of 500mX by 
300mY by 25mRL were used with a minimum of 
8 and maximum of 24 samples used for 
estimation.  

• Any model block that had insufficient samples 
within the search ellipse to allow estimation was 
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Criteria JORC Code explanation Commentary 

assigned the average grade for the domain. This 
was done for 0.6% of blocks within the CID and 
0.2% of blocks within Marra Mamba unit.  

• Variables estimated were; Iron (Fe%), Silica 
(SiO2%), Aluminium Oxide (Al2O3%), Phosphorus 
(P%), and Loss on Ignition (LOI%). 

• Grade cutting was not used for the estimate. 
Histogram plots of Fe% showed a negatively 
skewed population without statistical outliers as 
is common in this type of deposit so grade 
cutting was not necessary.  

• The model was validated by comparison with the 
mean sample grades and through comparison of 
scatterplots of the model grade and sample 
grade versus RL. No validation issues were 
found. 

• No previous estimates have been completed for 
this deposit, and no mining has taken place. 

• No assumptions have been made regarding 
recovery of by-products. 
 

Moisture • Whether the tonnages are estimated on a 
dry basis or with natural moisture, and the 
method of determination of the moisture 
content. 
 

• All tonnages are estimated on a dry basis. 

Cut-off parameters • The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• Interpretation of iron mineralisation was 
completed using a nominal cut-off grade of 40% 
Fe. Resource figures within the report are quoted 
at 50% Fe and 60% Fe which are considered to be 
possible economic cut-offs. 
 

Mining factors or 
assumptions 

• Assumptions made regarding possible 
mining methods, minimum mining 
dimensions and internal (or, if applicable, 
external) mining dilution. It is always 
necessary as part of the process of 
determining reasonable prospects for 
eventual economic extraction to consider 
potential mining methods, but the 
assumptions made regarding mining 
methods and parameters when estimating 
Mineral Resources may not always be 
rigorous. Where this is the case, this should 
be reported with an explanation of the basis 
of the mining assumptions made. 
 

• It has been assumed that any potential mining 
will be by open cut methods and the South Marra 
Mamba Deposit would be mined in sequence with 
other deposits within the existing exploration and 
mining leases. 
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Criteria JORC Code explanation Commentary 

Metallurgical 
factors or 
assumptions 

• The basis for assumptions or predictions 
regarding metallurgical amenability. It is 
always necessary as part of the process of 
determining reasonable prospects for 
eventual economic extraction to consider 
potential metallurgical methods, but the 
assumptions regarding metallurgical 
treatment processes and parameters made 
when reporting Mineral Resources may not 
always be rigorous. Where this is the case, 
this should be reported with an explanation 
of the basis of the metallurgical 
assumptions made. 
 

• No metallurgical test work has been completed to 
date. 

Environmental 
factors or 
assumptions 

• Assumptions made regarding possible 
waste and process residue disposal options. 
It is always necessary as part of the process 
of determining reasonable prospects for 
eventual economic extraction to consider 
the potential environmental impacts of the 
mining and processing operation. While at 
this stage the determination of potential 
environmental impacts, particularly for a 
greenfields project, may not always be well 
advanced, the status of early consideration 
of these potential environmental impacts 
should be reported. Where these aspects 
have not been considered this should be 
reported with an explanation of the 
environmental assumptions made. 
 

• A number of environmental studies have been 
completed for the Wonmunna Project by 
Talisman and Ochre Group, including 
hydrogeology, climate, flora, fauna and 
stygo/troglofauna surveys, as well as heritage 
surveys. 

Bulk density • Whether assumed or determined. If 
assumed, the basis for the assumptions. If 
determined, the method used, whether wet 
or dry, the frequency of the measurements, 
the nature, size and representativeness of 
the samples. 

• The bulk density for bulk material must have 
been measured by methods that adequately 
account for void spaces (vughs, porosity, 
etc.), moisture and differences between rock 
and alteration zones within the deposit. 

• Discuss assumptions for bulk density 
estimates used in the evaluation process of 
the different materials. 
 

• Separate average bulk densities were applied to 
hardcap (2.71t/m3), CID (2.51t/m3) and primary 
material (2.81 t/m3) based on work completed by 
Coffey Mining which relies on a combination of 
density values using both the Archimedes 
method on diamond drill core and down hole 
gamma-gamma logging. The density values were 
obtained across the Wonmunna Marra Mamba 
deposits and are considered appropriate for 
SMM. 
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Criteria JORC Code explanation Commentary 

Classification • The basis for the classification of the 
Mineral Resources into varying confidence 
categories. 

• Whether appropriate account has been 
taken of all relevant factors (i.e. relative 
confidence in tonnage/grade estimations, 
reliability of input data, confidence in 
continuity of geology and metal values, 
quality, quantity and distribution of the 
data). 

• Whether the result appropriately reflects 
the Competent Person’s view of the deposit. 

• QG classified the South Marra Mamba Resources 
as Inferred based on two key criteria: 
1. Limited geological understanding, 

particularly of the controls on higher grade 
zones; and 

2. Lack of data on lump to fines ratio for the 
mineralization. 

• The Competent person has reviewed the 
classification strategy employed by QG and 
considers it to be appropriate for the deposit. 
 

• The competent person also considers the 
following commentary relevant to classification 
of Mineral Resources: 
 
Currently limited data is available regarding the 
primary sampling and data collection stages of 
drilling completed on the deposit. This potentially 
hinders the project from classification higher 
than Inferred Category. 
Information that is required includes;  
 

1. Commentary on sample recovery 
including detail regarding the method of 
recording and assessing core and chip 
sample recoveries and results 
assessed. As well as measures taken to 
maximise sample recovery and ensure 
the representative nature of the 
samples. 

2. Further detail on sub-sampling 
techniques and sample preparation 
including the nature of quality control 
procedures adopted to maximise 
sample representivity and whether they 
were effective. 

3. Information on and quantification of 
quality of assay data and laboratory 
tests. 

4. Documentation of primary data entry 
procedures to ensure data integrity. 

5. Specifics regarding the location of data 
points including the accuracy and 
quality of drill hole surveys and quality 
and adequacy of topographical control 

 
Audits or reviews • The results of any audits or reviews of 

Mineral Resource estimates. 
 

• No audits or reviews have been completed to 
date. 
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Discussion of 
relative accuracy/ 
confidence 

• Where appropriate a statement of the 
relative accuracy and confidence level in the 
Mineral Resource estimate using an 
approach or procedure deemed appropriate 
by the Competent Person. For example, the 
application of statistical or geostatistical 
procedures to quantify the relative accuracy 
of the resource within stated confidence 
limits, or, if such an approach is not deemed 
appropriate, a qualitative discussion of the 
factors that could affect the relative 
accuracy and confidence of the estimate. 

• The statement should specify whether it 
relates to global or local estimates, and, if 
local, state the relevant tonnages, which 
should be relevant to technical and 
economic evaluation. Documentation should 
include assumptions made and the 
procedures used. 

• These statements of relative accuracy and 
confidence of the estimate should be 
compared with production data, where 
available. 
 

• The relative accuracy of the Mineral Resource 
estimate is reflected in the reporting of the 
Mineral Resource to Inferred classification as per 
the guidelines of the 2012 JORC Code. 

• The statement refers to global estimation of 
tonnes and grade. 

• No production data is available. 
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