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AWAK MAS GOLD PROJECT  
RESOURCE UPDATE 9 may 2017

Mineral resource (Jorc 2012) – 1.74 Moz
new Geological Model

One Asia Resources Limited (One Asia or the Company) is pleased to announce a new geological model and 
Mineral Resource Estimate (MRE) reported in accordance with the JORC Code (2012) guidelines for the Awak 
Mas Gold Project in Sulawesi, Indonesia (Project).

The total Indicated and Inferred Resource is reported at 38.4 Mt at 1.41 g/t Au for 1.74 Moz (refer Table 1 – page 3 
for breakdown of resource areas and classifications and Appendix 2 for the JORC Table 1 descriptions for each 
deposit; Awak Mas, Salu Bulo and Tarra). 

The new geological model and MRE was completed by Cube Consulting Pty Ltd and followed re-logging,  
re-assaying and interpretation work completed by Company geologists on the extensive core library of over 
1,000 diamond drill holes stored at site.  CSA Global Pty Ltd (CSA) independently reviewed the geological and 
resource models.

Adrian Rollke, Managing Director of One Asia stated; “The geological review and MRE form a solid foundation 
to advance the Awak Mas Gold Project to the next stage of development involving the preparation of a Definitive 
Feasibility Study. The Awak Mas gold field remains open along a 10km strike with numerous exploration 
prospects identified with potential for resource expansion”.

hiGhliGhts
New geological interpretation adopted:
• Episodes of sub-vertical mineralisation feeding into foliation-parallel veins with progressive reactivation of 

sub-vertical structures providing a higher grade overprint.
• Awak Mas and Salu Bulo mineralisation is characterised by low sulphidation, crackle breccia, vuggy quartz 

infill and stockwork quartz veining.

Resource estimate:
• Estimation methodology better suited to estimating grade and tonnage for this style of deposit.
• The MRE has been reported and constrained by US$1,400/oz optimisation shells at a 0.5 g/t Au cut-off to 

satisfy the reasonable prospects for eventual extraction (previous resource estimates were unconstrained).
• Appendix 1 outlines the MRE within nested Whittle pit shells at various gold prices (from US$1,200 to 

US$1,800/oz) and cut-off grades (0.3 g/t Au to 0.9 g/t Au).
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resource estiMation
The Awak Mas management team assembled in late 2016 has conducted a comprehensive database review, geological 
re-interpretation and subsequent re-estimation of Resources for the three Awak Mas Project deposits; namely Awak Mas, 
Salu Bulo and Tarra (Figure 2 – page 3).

A ‘clean sheet’ approach was adopted whereby all historic data was sourced, input to a common database, checked and 
standardised for use as a new Project database.

Two major bodies of geological work have been undertaken by and on behalf of One Asia:

• An updated MRE for the Awak Mas, Salu Bulo and Tarra deposits (refer Appendix 2 – JORC Report and Table 1).
• An independent assessment of the exploration potential within the COW.

Substantial work had been produced by the previous owners of the Awak Mas Gold Project. This work was carefully 
assessed and taken into consideration for the current MRE and duly used as appropriate together with data from One Asia’s 
previous drilling.

The details of all previous drill holes and collar locations are reported on One Asia’s website, www.oneasiaresources.com.

As a major component of the due-diligence work completed for the MRE, 111 check samples were collected and assayed 
to compare with previous historical work. The outcome of this study has confirmed the integrity of the original assay data 
and the tenor of gold mineralisation at the Awak Mas Gold Project.

A comparison between the previous estimate and this updated estimate is contained on One Asia’s website,  
www.oneasiaresources.com.

location
The Awak Mas Gold 
Project is located 
in South Sulawesi, 
Indonesia (Figure 1) 
and held by a 7th 
Generation Contract 
of Work (COW).

Figure 1 – Location of Awak Mas Gold Project
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The new MRE at a 0.5 g/t Au cut-off 
is summarised in Table 1. The MRE 
has been reported and constrained by 
US$1,400/oz optimisation shells to satisfy 
the reasonable prospects for eventual 
extraction. Previous estimates have only 
been limited by the boundaries of the 
interpreted mineralisation envelopes.

Appendix 2 details the JORC Table 1 
descriptions for each deposit; Awak Mas, 
Salu Bulo and Tarra. Appendix 1 outlines 
the MRE within nested Whittle pit shells 
at various gold prices (from US$1,200 to 
US$1,800/oz) and cut-off grades (0.3 g/t 
Au to 0.9 g/t Au).

Figure 2: Contract of Work area showing main deposits

Classification Tonnes (Mt) Au Grade (g/t) Contained Gold (Moz)

Awak Mas  Measured - - -

 Indicated 25.8 1.45 1.20 

 Inferred 8.9 1.14 0.33 

 Sub-total 34.7 1.37 1.53 

Salu Bulo  Measured - - -

 Indicated 0.7 2.65 0.06 

 Inferred 0.6 2.39 0.05 

 Sub-total 1.4 2.53 0.11 

Tarra  Measured - - -

 Indicated - - -

 Inferred 2.3 1.34 0.10 

 Sub-total 2.3 1.34 0.10 

Total Indicated 26.5 1.48 1.26 

Inferred 11.9 1.25 0.48 

Total 38.4 1.41 1.74 

Note:
1. All Mineral Resources are reported in accordance with the JORC Code (2012).
2. The May 2017 Mineral Resource is reported at a cut-off grade of 0.5 g/t Au and constrained within US$1,400 per ounce optimised pit shells.
3. All figures are rounded to reflect appropriate levels of confidence. Apparent differences may occur due to rounding.

Mineral resource estiMate
Table 1: Awak Mas Mineral Resource Estimate (May 2017) at 0.5 g/t Au cut-off and constrained by US$1,400/oz pit shell.
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Robust, geometrically simple mineralised domains have been adopted, based on a combination of geological factors.  
Key components include both distinct shallow dipping and sub-vertical mineralisation orientations. A nominal, geological 
based lower grade cut-off of 0.15 g/t Au was used and internal dilution was incorporated.

Estimation was by the non-linear technique ‘Localised Uniform Conditioning’ (LUC) which is an estimation technique 
typically used for estimation into small blocks using wider spaced resource definition drilling which mimics conceptual 
mining recovery. The technique is considered appropriate given high, short-scale grade variability and the uncertainty 
associated with the estimation of the local grade tonnage distribution.

Earlier resource estimates, 2013, 2014 and 2015, and the current MRE are based on the same drill hole data. Principal 
differences in the two estimates are the result of an alternate geological interpretation, a different interpolation method, 
and quotation of the updated estimate inside of a constraining optimisation shell.

DePosit GeoloGY
The previous interpretation was based on the assumption that mineralisation at the Awak Mas deposit was mesothermal 
in origin. Extensive work has been undertaken by current management to examine deposit genesis, to resolve 
inconsistencies with previous interpretations, and to compile a high quality MRE.

An ‘intrusion related’ hydrothermal model is now favoured whereby mineralising fluids have been introduced via structural 
conduits. This has been recognised at several other gold systems both within Indonesia and globally. 

Figure 3 shows that this interpretation can be supported by the overall architecture of the Awak Mas deposit system.

Figure 3 – Awak Mas Deposit  
Simplified Conceptual Model
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awak Mas
At the Awak Mas deposit, at a high level, the Company interprets that a low sulphidation hydrothermal system has 
developed with mineralising hydrothermal fluids channelled along a strong sub-vertical fracture control. Phases of 
mineralising fluids have exploited these pathways and migrated laterally along permissive foliation, being largely parallel 
to, and within shallowly dipping strata. 

In addition to the conformable style of mineralisation, there is a late stage hydrothermal overprint that has also deposited 
gold in some of the major sub-vertical structures. The multi-phase gold mineralisation is characterised by milled and 
crackle breccia, vuggy quartz infill, and stockwork quartz veining with distinct sub-vertical feeder structures. 

Host lithologies for mineralisation are mainly the cover sequence of meta-sedimentary rocks and to a lesser degree, 
the underlying basement sequence of diorites and biotite dominant schists. The cover and basement sequences are 
interpreted to be separated by an unconformable and low angle, shear thrust contact. 

The mineralisation geometry is complex and variable but generally has a main shallower dipping orientation parallel to the 
foliation. A secondary mineralisation orientation is steeply east dipping to sub-vertical with north-south oriented feeder 
structures. The interaction of the two phases of mineralisation is shown in Figure 4.

Figure 4 – Awak Mas Deposit Mineralisation Model
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Figure 5 – Awak Mas Deposit Domains

awak Mas continued
Extensive use of previous surface mapping and historical channel sampling was made to develop a geological framework 
for the interpretation of the mineralised domains. 

The interaction of multi-phased stockwork and breccia mineralisation associated with at least two dominant structural 
orientations (low angle shears and sub-vertical feeders) has resulted in broad zones of mineralisation. The grade and 
orientation of the mineralisation can be highly variable on a small scale, however the density of drilling and interpolation 
method chosen has provided for a robust estimate at a mining block scale.  

Gold grade and mineralisation continuity is dependent on the interplay of the mineralising structures, preferred host 
lithology, alteration and veining intensity and the effect of later bounding and offsetting structures. The gold mineralisation 
is largely constrained in visually distinctive alteration halos comprising quartz, albite, ankerite +/- pyrite, providing a useful 
aid for modelling resource envelopes.

The Awak Mas deposit has been subdivided into five broad geologically based mineralisation domains based on mapped 
bounding faults, which were used as hard grade boundaries for the estimation. Each of the five domain areas have unique 
mineralisation styles and from west to east these are: Mapacing, Ongan, Lematik, Tanjung and Rante. Figure 5 shows the 
location of each domain as well as targets for Mineral Resource extensions and areas where infill drilling is deemed to 
have a high probability of upgrading the resource category.

These predominantly north-south to north-east striking domains lie adjacent to each other, and cover lateral extents of 
1,450m east-west by 1,050m north-south and extend to a maximum vertical depth of 400m (~820mRL).



One Asia Resources Limited Awak Mas Gold Project Resource Update  |  7  

awak Mas continued
• Mapacing is a single shallow northeast dipping domain with a strike length of 810m, plan width of 230m and average 

thickness ranging from 5m to 30m. 

• Ongan has shallow dipping and sub-vertical domains with strike extent of 730m and a plan width of 150m. Shallow 
domains vary in average thickness from 5m to 30m and sub-vertical domains have an average thickness of 5m to 10m.

• Lematik is mainly a sub-vertical domain with a strike extent of 740m, plan width of 220m and an average thickness of 
5m to 60m.  A central north plunging (at 60°) pipe has dimensions of 80m by 80m along a strike of 280m.

• Tanjung has shallow dipping and sub-vertical domains with a strike extent of 910m and a plan width of 340m. Shallow 
domains vary in average thickness from 5m to 40m and sub-vertical domains have an average thickness of 5m to 10m.

• Rante has shallow dipping and sub-vertical domains with a strike extent of 700m and a plan width of 320m. Shallow 
domains vary in average thickness from 20m to 70m and sub-vertical domains have an average thickness of 5m to 10m.

Significant opportunity exists to aim to increase the Mineral Resource confidence by converting Inferred Resource to 
Indicated Resource. A program of infill drilling is targeted for H2 2017 to focus on this possible conversion. Figure 6 shows 
a typical section and proposed drill holes.

Figure 6 – Awak Mas Deposit Typical Section
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salu Bulo
The geological setting and mineralisation style at Salu Bulo is analogous to that at the Awak Mas deposit, but with a more 
dominant sub-vertical structural control. Like the Awak Mas deposit, the mineralising fluids have exploited these pathways 
and migrated laterally along foliation-parallel, shallowly dipping favourable strata and along low angle thrusts.

Several discrete and sub-parallel mineralised zones have been identified which are constrained by an US$1,400/oz 
optimisation shell at a 0.5 g/t Au cut-off to satisfy the reasonable prospects for eventual extraction. A further zone has 
been identified to the west of the resource shell, which requires further work to achieve a level of confidence for inclusion 
in the resource.  

Mineralisation is related to the two primary structural orientations being dominant sub-vertical north-south anastomosing 
structures, and foliation-parallel low angle shears. The multi-phase gold mineralisation is characterised by milled 
and crackle breccias, vuggy quartz infill, and stockwork quartz veining with distinct sub-vertical feeder structures.  
Host lithologies for the mineralisation are a sequence of intercalated chloritic and hematitic meta-sedimentary rocks 
metamorphosed to greenschist facies. Figure 7 shows a plan view of the Salu Bulo deposit.

Figure 7 – Salu Bulo Deposit
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salu Bulo continued
A program of drilling aimed primarily at infilling areas of lower confidence (drill spacing too wide or geological continuity 
insufficient to classify as Indicated Resource) will be conducted in H2 2017. Figure 8 shows a typical section and proposed 
drill holes.

Figure 8 – Salu Bulo Deposit Typical Section

tarra
The Tarra Deposit consists of four main areas namely:  Main Tarra (Tarra), Tarra Northwest, Tarra West and Sewatu.  Of 
these areas, the Tarra deposit currently hosts the majority of the previous exploration diamond drill holes, which were 
drilled predominantly on 80m spaced sections with limited infill on 40m spaced lines.

The Tarra deposit is located 4km north of the Awak Mas deposit and stands out as a prominent cliff-face topographical 
feature. This is the only portion for which an MRE has been reported.

The Tarra deposit consists of a single 10m to 15m wide mineralised zone, orientated northwest to southeast with an overall 
strike length of approximately 440m.  The zone dips 70° to the northeast and extends to 300m below the surface with the 
top of the mineralisation capped by a cover of colluvium.  Mineralisation is structurally controlled in the hangingwall of the 
Tarra Basal Fault.  The Tarra Basal Fault is a northwest trending major structure traceable up to 1.5km from Main Tarra to 
the Tarra Northwest. Figure 9 – page 10 shows a plan view of the Tarra deposit.
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tara continued
The mineralisation is controlled by favourable 
sandstone and siltstone units in fault-contact 
with an impermeable mudstone.  The gold 
mineralisation occurs in a 30m silicified zone at 
the hangingwall of the fault and along quartz-
pyrite filled fractures in the sandstone. 

Significant surficial enrichment has occurred 
proximal to the surface, exploiting the high 
angle extensional structures, and has locally 
increased gold grades.

A combination of a nominal 0.2 g/t Au cut-off 
grade and the Tarra Basal Fault surface was 
used as a guide to define the continuity of 
mineralisation to be wireframed.

Additional areas have been identified for infill 
and extensional drilling, including targets 
along strike, both east and west and down 
dip, including re-drilling some of the deep 
drill holes that have stopped short of the 
mineralised zone. Figure 10 shows a typical 
section and proposed drill holes.

Figure 9 – Tarra Deposit

Figure 10 – Tarra Deposit Typical Section
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coMPetent Persons stateMents

exPloration anD resource tarGets
Any discussion in relation to the potential quantity and grade of Exploration Targets is only conceptual in nature.  
While One Asia may report additional resources for the Awak Mas Gold Project, there has been insufficient exploration  
to define resources in addition to the current Mineral Resource inventory reported in accordance with the guidelines  
of the JORC Code (2012 Edition) and it is uncertain if further exploration will result in the determination of additional 
Mineral Resources. 

exPloration results
The information in this report which relates to Exploration Results is based on, and fairly represents, information compiled 
by Mr Colin McMillan, (BSc) for One Asia Resources. Mr McMillan is an employee of One Asia Resources and is a Member 
of the Australian Institute of Mining and Metallurgy (AusIMM No: 109791).

Mr McMillan 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 McMillan consents to the inclusion in 
the report of the matters based on this information in the form and context in which it appears. 

Mineral resources
The information in this report that relates to the Mineral Resource Estimation for Awak Mas Gold Project is based on, 
and fairly represents, information compiled by Mr Adrian Shepherd, Senior Geologist, (BSc), MAusIMM CP(Geo), for Cube 
Consulting Pty Ltd. Mr Shepherd is an employee of Cube Consulting Pty Ltd and is a Chartered Professional geologist and 
a current Member of the Australian Institute of Mining and Metallurgy (AusIMM No: 211818).

Mr Shepherd 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 Competent Persons as defined in the 2012 Edition of the 
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr Shepherd consents to 
the inclusion in the report of the matters based on this information in the form and context in which it appears. 
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Constraining Pit Shell

Awak Mas US$1,800 US$1,600 US$1,400 US$1,200

Cut-off Grade mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz

0.3g/t Au 55.7 1.08 1.93 49.1 1.12 1.77 45.2 1.14 1.66 27.2 1.13 0.99 

0.5g/t Au 41.2 1.32 1.75 37.2 1.35 1.62 34.7 1.37 1.53 21.0 1.35 0.91 

0.9g/t Au 24.0 1.78 1.37 22.4 1.80 1.30 21.2 1.81 1.24 12.8 1.78 0.73 

Salu Bulo

Cut-off Grade mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz

0.3g/t Au 1.5 2.50 0.12 1.4 2.52 0.12 1.4 2.53 0.11 1.2 2.55 0.10 

0.5g/t Au 1.5 2.50 0.12 1.4 2.52 0.12 1.4 2.53 0.11 1.2 2.55 0.10 

0.9g/t Au 1.5 2.51 0.12 1.4 2.53 0.12 1.4 2.54 0.11 1.2 2.57 0.10 

Tarra

Cut-off Grade mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz

0.3g/t Au 4.1 1.12 0.15 3.6 1.14 0.13 2.7 1.19 0.10 2.4 1.21 0.09 

0.5g/t Au 3.4 1.27 0.14 3.0 1.29 0.13 2.3 1.34 0.10 2.1 1.36 0.09 

0.9g/t Au 2.0 1.66 0.11 1.9 1.66 0.10 1.5 1.70 0.08 1.3 1.72 0.07 

Project Total

Cut-off Grade mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz mt au (g/t) moz

0.3g/t Au 61.4 1.11 2.20 54.2 1.16 2.02 49.3 1.19 1.88 30.9 1.19 1.18 

0.5g/t Au 46.2 1.35 2.01 41.7 1.39 1.86 38.4 1.41 1.74 24.3 1.41 1.10 

0.9g/t Au 27.6 1.81 1.61 25.7 1.83 1.51 24.1 1.85 1.43 15.3 1.84 0.91 

aPPenDix 1 – Mineral resource estiMate at 
Various cut-oFF GraDes anD GolD Prices
The table below outlines the May 2017 MRE within nested Whittle pit shells at various gold prices  
(from US$1,200 to US$1,800/oz) and cut-off grades (0.3 g/t Au to 0.9 g/t Au):
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Appendix 2 – pArt 1: AwAk MAs project JORC (2012) Table 1 – May 2017 
 Awak Mas Project  

 

One Asia Resources Limited  1 

JORC	Code,	2012	Edition	–	Table	1		
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 (eg 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. 

 The majority of the sampling data is historical, and standard protocols 
used by the various companies have been derived from the 
comprehensive resource reports available. 

 Historical sampling of the core was confirmed during inspection of the 
core from 21 holes during the site visit. Industry standard sampling 
protocols were evidenced in regard to core mark-up, sampling 
methodology and core orientation. 

 All drill core was generally sampled on 1m intervals, contingent on 
geology and core recovery: 
o Core was collected directly from the core barrel into core boxes, 

and 
o Core samples were split in half, with the top half of the core 

analysed and other half retained as reference core in the tray. 
 RC cuttings were collected over 1 m intervals via cyclone into plastic 

bags: 
o Dry samples of nominal 20-25kg weight were riffle split to 

provide 3-5kg primary samples for assay, and 
o Wet samples were sampled from the settled and decanted 

sample bag using multiple spear samples to form the primary 
sample (potential bias). 

 No specialised measurement tools, e.g. downhole gamma sondes, or 
handheld XRF instruments, etc. were employed. 

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

 Core trays were clearly labelled with the hole number, tray number 
and metre intervals marked. Bottom-of-hole orientation line was 
marked prior to geological logging and sampling. 

 Samples were cut along the orientation line before being correctly 
placed back into the tray. The half-core was sampled, ensuring that 
the same side is consistently sampled, and placed into sample bags 
labelled with the assigned sample number. 
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Appendix 2 – pArt 1: AwAk MAs project JORC (2012) Table 1 – May 2017 
 Awak Mas Project  

 

One Asia Resources Limited  2 

Criteria JORC Code explanation Commentary 

 RC chip samples were collected at 1m intervals and weighed.  The 
sample weights were used to help determine if the sample is 
representative of the material being sampled by establishing the 
percentage of the sample recovered. 

 Cyclone was manually cleaned at the completion of each 6m rod and 
thoroughly cleaned at the completion of each hole. 

 No specialized measurement tools, e.g., downhole gamma probes, or 
handheld XRF instruments, etc. were employed. 

Aspects of the determination of mineralization that are Material to the 
Public Report. 
In cases where ʻindustry standardʼ work has been done this would be 
relatively simple (eg ʻreverse circulation drilling was used to obtain 1 m 
samples from which 3 kg was pulverised to produce a 30 g charge for 
fire assayʼ). In other cases more explanation may be required, such as 
where there is coarse gold that has inherent sampling problems. Unusual 
commodities or mineralization types (eg submarine nodules) may 
warrant disclosure of detailed information. 

 The majority of the drilling was diamond core (84%).  
 Drill core was sampled on nominal 1m half core samples which were 

crushed in their entirety, and a 200-500g split pulverised for a 50g fire 
assay with AAS finish.  

 Since 1992, the entire jaw crushed sample was pulverised for assay 
by a 40-50g fire assay with AAS finish.   

 Assaying was completed at various Indonesian laboratories 
dependent on the operator of the time. 

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). 

 One Asia Diamond Drilling (2011-2012) of 87 drill holes for 5,956m: 
o HQ/PQ diameter, wire-line triple/split tube diamond core drilling; 
o Core Orientation – spear and Reflex; and 
o Depths varied from 22m to 250m, average depth of 70m. 

 Historic core drilling (1991-2007) of 645 drill holes for 81,045m: 
o Dominantly HQ core sizes but has included BQZ, NQ2, HQ2, 

HQ3, PQZ and PQ3; 
o Orientation spear used for structural orientations, and 
o Depths varied from 11m to 450m, average depth of 126m. 

 Historic RC drilling (1995-1996) of 158 holes for 16,290 metres: 
o Using a 5.25” face sampling hammer, limited holes used a 4.75” 

hammer, and  
o Depths varied from 23m to 202m, average drill depth of 103m. 

 Holes generally angled due east or west at 60° to 90°. An oblique 
local grid was used at Rante with holes drilled at 60° towards 215°. 
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Appendix 2 – pArt 1: AwAk MAs project JORC (2012) Table 1 – May 2017 
 Awak Mas Project  

 

One Asia Resources Limited  3 

Criteria JORC Code explanation Commentary 

Drill Sample 
Recovery 

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

 Diamond Drilling: 
o Core recovery and drill meterage recorded by field geologists 

and trained core checkers at drill site, prior to transfer of the core 
to the core shed, and 

o Recovery % recorded in the geotechnical records as equivalent 
to the length of core recovered, as a percentage of the drill run. 

 RC Drilling: 
o Insufficient historic data to assess routine weighing of RC 

samples, and 
o RSG Global (1997) assessed RC sample recoveries on site and 

reported acceptable recoveries for that period. 
 Overall recoveries within the mineralized zones is 89% but varied 

between mineralised domains. Less than 8% of the samples had poor 
recoveries of less than 40%.  

 Main areas affected by low average recoveries were shallow 
mineralised zones in the Mapacing and Ongan areas. 

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

 The wireline triple/split tube system and large diameter PQ core was 
utilised to maximise recovery and ensure that the samples are 
representative of the material being sampled.  

 Routine weighing of RC cuttings was completed, but limited data was 
available for review. 

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. 

 Analysis of core recovery to grade does indicates a trend of higher 
grade with increased core loss, but this is considered immaterial as 
more 80% of the mineralised samples have good recoveries (>80%).  

 Twin PQ3 diamond drilling of a selected number of the low recovery 
shallow holes was completed by a previous owner (Masmindo Mining 
Corporation Limited, 1996). Analysis of the tin hole data by 
consultants Donald Speijers concluded that core loss in the earlier 
holes has probably not resulted in any significant sample bias. 

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. 

 Diamond drilling: 
o Drill core is photographed and logged prior to sampling; 
o Core has been geologically and geotechnically logged to a level 
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Appendix 2 – pArt 1: AwAk MAs project JORC (2012) Table 1 – May 2017 
 Awak Mas Project  

 

One Asia Resources Limited  4 

Criteria JORC Code explanation Commentary 

of detail appropriate to support mineral resource estimation and 
mining studies; 

o Lithology, mineralization, alteration, foliation trend, fracturing, 
faulting, weathering, depth of soil and total oxidation are 
recorded, and 

o Orientation of fabrics and structural features are noted. 
 Historic RC Drilling: 

o RC samples logged prior to sampling for lithology, 
mineralization, alteration, weathering, depth of soil and total 
oxidation. 

 Representative portion of samples were retained in chip trays for 
future reference. 

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

 Logging has been conducted both qualitatively and quantitatively – 
full description of lithologies, alteration and comments are noted, as 
well as percentage estimates on veining and sulphide amount. 

 All historical and One Asia diamond core has been photographed. 

The total length and percentage of the relevant intersections logged.  Total length of all drilling data is 103,290m. 
 The total amount of relevant data used in the estimate is 54,898m 

(RC & diamond), of which 91% was logged. 

Sub-
Sampling
Techniques 
and Sample 
Preparation 

If core, whether cut or sawn and whether quarter, half or all core taken.  Core was half-cut lengthwise using a diamond saw along the 
orientation line. 

 The half-core was sampled, generally on metre intervals. 
 Historical reports indicate that full core was sampled for holes 

AMD001-026.  

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

 RC samples (nominal 20-25kg weight) were split through a Jones 
riffle splitter, and a 3-5kg sub-sample submitted as the primary 
sample for assay. 

 For wet and moist RC samples that could not pass through the riffle 
splitter, the sample was collected in a drum, allowed to settled, 
decanted and bagged. Multiple spear samples directly from the bag 
were combined to form the primary sample split for assay. 

 Wet RC drilling forms less than 2% of the total dataset. 
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For all sample types, the nature, quality and appropriateness of the 
sample preparation technique. 

 For One Asia diamond drilling, the sample preparation was by PT. 
Geoservices LTD where: 
o Samples were weighed, dried at 105°C; 
o Jaw crushed (to nominal 4mm) if required; 
o The whole sample was pulverized via LM5 ring mill pulverisers, 

and 
o Samples >3kg were split and pulverized in separate lots. 

 Historic RC and diamond drilling sample preparation was by Indo 
Assay Laboratory and consisted of: 
o Samples were oven dried and weighed; 
o Entire sample jaw crushed to -6mm prior to hammer milling to -

1mm; 
o A 300g sample was split with the residual stored, and 
o Sub-sample pulverised to a nominal P90% -75um and 

homogenized. 
 The quality of the wet RC drilling sampling is problematic and may be 

biased. RC drilling in wet ground conditions has been discontinued in 
favour of diamond coring.  

 Dry RC sampling procedures were satisfactory and consistent with 
normal practices. 

 For all sample types, the nature, quality and appropriateness of the 
sample preparation technique is consistent with industry standard 
practices. 

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

 For core sampling the same side is consistently sampled, half-core 
with the bottom of hole line is retained in the tray. The assay sub-
sample is placed into sample bags labelled with the assigned sample 
number. 

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. 

 For One Asia drilling no field duplicates were collected, but pulp 
duplicates were re-submitted out of batch to the primary assay 
laboratory. 

 For historical drilling programmes duplicate sampling and check 
assaying was completed and no significant biases were identified. 
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Whether sample sizes are appropriate to the grain size of the material 
being sampled. 

 Sample size of 2-3 kg is appropriate for the grain size of material. The 
sample preparation technique and sample sizes are considered 
appropriate to the material being sampled. 

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. 

 The fire assay gold analyses undertaken are considered a total assay 
method. Fire assay gold analysis is an appropriate assay method for 
this type of deposit. 

 For One Asia drilling Au analysis carried out by PT. Geoservices LTD 
GeoAssay Laboratory at Cikarang-Bekasi, Indonesia: 
o Au by 40g fire assay using method FAA40_AAS. 

 Historic analysis carried out by Indo Assay Laboratory, Balikpapan, 
Indonesia (both RC and Core): 
o Au by 50g fire assay using AAS finish. 

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. 

 No geophysical tools were used or data analysed. 

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

 One Asia QC has consisted of systematic submission of pulp 
duplicates, certified reference material and blanks into the sample 
stream.  

 Historical quality control procedures are based on previous resource 
reports and historical documents. The absence of original laboratory 
quality control records has meant that results of quality control 
analyses could not be checked and verified. 

 Historical duplicate spear sampling of wet RC samples showed a 
significant bias (around -15% relative), however the proportion of wet 
RC samples was too small for any biases to have any significant 
impact on global resource estimates. Duplicate sampling of dry RC 
samples showed no significant bias. 

 Precision levels for all duplicate samples and check assaying fell 
within the range normally seen for gold deposits. There were no 
indications that the deposit is affected (no bias identified) by abnormal 
sampling problems such as those related to unusually high 
proportions of coarse free gold. 
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Verification
of Sampling 
and
Assaying 

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

 A total of 111 independent check diamond core samples were 
collected by Cube (2017) and assayed at the PT. Geoservices 
laboratory LTD in Jakarta. Comparison of the check and original 
sample assays do show local variations, but statistical analysis shows 
the paired dataset is not significantly different at a 95% confidence 
level. The variable precision between the paired assays is a result of   
the condition of the core, varying sample support and the high short-
range variability of the gold mineralisation (high nugget effect). The 
check assay results confirm the integrity of the original assay data 
and the tenor of gold mineralisation at the Awak Mas Project. The full 
independent sampling report is attached as Appendix 3. 

 A total of 30 pulp duplicate samples and 21 duplicate check samples 
were re-submitted by TetraTech in 2011-2013. Analysis showed no 
statistically significant difference between the primary and duplicate 
samples. A very small bias was noted for lower reporting of grades by 
the check laboratory.  

 McDonald Speijers (1997) selected 60 independent check duplicate 
core samples at random from within the mineralised zones. 
Satisfactory correlation between the original and duplicate samples 
confirmed the integrity of the sampling and assaying procedures  

 Drillhole logging and assay data has been randomly checked against 
the original hardcopy certified laboratory assay reports where 
available. Historical drilling results from available numerous reports 
have been checked where there are significant intervals within the 
resource area. 

The use of twinned holes.  Masmindo (1996) drilled 6 twin holes using large diameter, triple tube 
core (PQ3) due to concerns of regarding core loss and grade bias. 
Average recovery of 90% was achieved and indicated that core loss 
in earlier holes had not resulted in any significant sample or assay 
bias. 

Documentation of primary data, data entry procedures, data verification, 
data storage (physical and electronic) protocols. 

 The majority of the historical drilling data exists as hardcopies on site 
which have been scanned electronically to PDF files 

 For One Asia drilling, primary data was collected using a master 
Microsoft Office Excel spreadsheet. Paper copies are regularly 
generated and database copies routinely sent to Jakarta PT 
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Masmindo Head office for analysis and interpretation. 
 Extensive review and data verification has been completed by various 

independent consultants over the long life of the project and is well 
documented.  

Discuss any adjustment to assay data.  All data below detection limit (<0.01 ppm Au) and “0” values have 
been entered as a small value of 0.005ppm Au which is half the 
detection limit.   

 Negative values, missing samples, interval gaps denoted by no 
sample (NS) and cavities were assigned as nulls (blanks) and ignored 
when extracting composites for grade interpolation.   

 Samples not received, or with insufficient sample weight for analysis 
had the interval left blank in the database. 

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. 

 All historical collar surveys were completed by trained surveyors 
using total station electronic distance measuring (“EDM”) equipment. 
Down-hole surveys were routinely carried out, generally on 50m 
spacings. Holes prior to AMD075 were not downhole surveyed. 

 One Asia drill holes were surveyed using total station electronic EDM 
equipment and differential global positioning system (“DGPS”). 
Downhole surveys were conducted using a Reflex Camera system in 
holes deeper than 25 m. 

 Drillhole collar surveys have been checked several times by different 
owners. Cube (2017) independently field checked 15 random collar 
positions using a handheld GPS. All checked holes were within 7m of 
the database coordinates which is within the accuracy of the GPS unit 
used and verifies the drill hole collar locations. 

 The 3D location of the individual samples is considered to be 
adequately established, consistent with accepted industry standards. 

Specification of the grid system used.  All collar coordinates are recorded in the UTM WGS 84 Zone 51 
(Southern Hemisphere) coordinate system by reputable independent 
surveyors. 

Quality and adequacy of topographic control.  Data consisting of 5m contour lines generated from an IFSAR-based 
topographic relief model was purchased from Intermap. 

  A 3D digital terrain model (“DTM”) or surface was provided as 
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smoothed 5m spaced contours and as such does not accurately 
reflect in detail the local extreme steep relief. 

 Comparison of the topography surface to the surveyed drill collar 
elevations shows that 8% of the holes have a collar RL that is 
different by more than +/- 10m to the contoured topography surface. 

 This topography discrepancy is not material to the Mineral Resource 
estimate as the estimation domains have been clipped by the 
colluvium surface as defined by the drill holes which generally lies 
beneath the smoothed contoured topography surface. The amount of 
mineralised material above the topographic DTM which has been lost 
by clipping with the topography surface is likely to be less than 1% of 
the contained metal reported for the Mineral Resource estimate. 

 The volume of unmineralised material above the colluvium surface is 
most likely to be in error. This topographic discrepancy needs to be 
addressed for detailed mine planning to ensure accurate waste 
volume representation particularly in areas with steep ridges and 
valleys.  

Data 
Spacing and 
Distribution 

Data spacing for reporting of Exploration Results.  Diamond drilling on a nominal 50m by 50m grid with local 25m x 25m 
infill holes in three limited areas (Mapacing, Tanjung and Rante). 

 Historical Reverse Circulation (RC) drilling by previous operator 
(Masmindo) 1996-1997) on a nominal 50m x 50m grid. 

 Sampling of drill core has generally been at 1m intervals. 

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. 

 Drill hole spacing is sufficient to define grade continuity, geological 
continuity, depth and lateral extents of mineralization. 

Whether sample compositing has been applied.  Sample compositing has not been applied 

Orientation
of Data in 
Relation to 

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

 Drilling sections are orientated perpendicular to the strike of the 
mineralised host rocks 

 Drill holes were inclined between 60° and 90° to optimize intercepts of 
mineralisation with respect to thickness and distribution. 
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Geological
Structure

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 mineralisation can occur in multiple orientations as a stockwork 
system, but has a dominant shallow to moderate N-NE dipping, 
foliation parallel orientation, with less well developed narrow sub-
vertical structures.  

 Drilling with angled and vertical holes in most instances provides a 
representative sample across the mineralisation. 

Sample
Security 

The measures taken to ensure sample security.  For One Asia drilling samples are stored on site in a locked core shed 
and are shipped to the assay laboratory in secure packaging by air. 

 When the laboratory receives the samples, they are expedited to the 
laboratory in Cikarang under Chain of Custody documentation. 

 At arrival they are officially checked-in for tracking purposes and 
submitted for sample preparation. 

 No information relating to sample security and submission, or storage 
procedures are described in the available historical reports. 

Audits or 
Reviews 

The results of any audits or reviews of sampling techniques and data.  Several reviews have been undertaken by independent consultants 
over the life of the Project and include; 
o CSA Global (2017); 
o Williams and Davys (2015); 
o Tetra Tech (2013); 
o RSG Global (1998); 
o Snowden (1998), and 
o Donald Speijers (1997). 

 Cube (2017) has independently reviewed, verified and validated data 
prior to the resource estimate. 

 There were no adverse material results from any of the reviews or 
audits. 



One Asia Resources Limited 9 May 2017  |  24  

Appendix 2 – pArt 1: AwAk MAs project

 JORC (2012) Table 1 – May 2017 
 Awak Mas Project  

 

One Asia Resources Limited  11 

	
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. 

 One Asia holds a 100% beneficial interest in the Awak Mas Project 
via a 7th Generation Contract of Work (“CoW”) through its wholly 
owned subsidiary PT Masmindo Dwi Area. 

 PT Masmindo Dwi Area is an Indonesian foreign investment 
company, which owns the exploration and mining rights to the Awak 
Mas Project through the CoW with the Government of the Republic of 
Indonesia.  

 The 7th Generation CoW was granted on 19 February 1998 and 
covers an area of 14,390 ha. 

 The CoW allows for 100% ownership, and is located within a non-
forested area – (APL) Land for Other Uses. 

 The AMDAL for the project has been approved and Environment 
Permit Issued April 2017. The Competent Person is not aware of any 
other agreements that are material to the Project. 

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 CoW defines a construction period of 3 years and an operating 
period of 30 years. 

 The Competent Person has not been advised of any environmental 
liabilities associated with the Awak Mas Project at this time. 

Exploration
Done by Other 
Parties 

Acknowledgment and appraisal of exploration by other parties.  Previous exploration work in the project area includes systematic 
exploration by several operators, including Asminco and New Hope in 
1987, followed by Battle Mountain, Lone Star, Gasgoyne, JCI, 
Masmindo Mining and Placer Dome between 1991 and 2004. 

 Prior to One Asia, the most recent exploration work has been 
completed by Vista Gold between 2004 and 2008 including: 
compilation and cataloguing of historic data, re-estimation of the 
contained geologic resources according to CIM compliant definitions, 
completion of a 13-hole resource drilling program, and re-estimation 
of the contained, classified resources. 

 Tetra Tech (2013) reviewed all available historical exploration data for 
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the Awak Mas project which was assessed as acceptable to industry 
standard. 

Geology Deposit type, geological setting and style of mineralization.  A high level, low sulphidation hydrothermal system has developed at 
Awak Mas which is overprinted by a strong sub-vertical fracture 
control which has channelled the mineralising fluids.  

 The mineralising fluids have exploited these pathways and migrated 
laterally along foliation parallel shallowly dipping favourable strata.  

 In addition to the conformable style of mineralisation there is a late 
stage hydrothermal overprint that has also deposited gold in some of 
the major sub vertical structures. 

 The multi-phase gold mineralisation is characterised by milled and 
crackle breccias, vuggy quartz infill, and stockwork quartz veining 
with distinct sub-vertical feeder structures. 

 Host lithologies for mineralisation are mainly the cover sequence of 
meta-sedimentary rocks and to a lesser degree the underlying 
basement sequence of diorites and biotite dominant schists. The 
cover and basement sequences are separated by an unconformable 
and sheared contact. 

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. 

 Exploration results are not being reported. A table of all drill hole 
collars and relevant mineralised intersections are reported in 
Appendix 2 of this release. 

 In summary, the drilling database consists of; 
o One Asia Drilling (2011-2012) - 87 drill holes for 5,956m; 
o Historic core drilling (1991-2007) of 645 drill holes for 81,045m, 

and  
o Historic RC drilling (1995-1996 of 158 holes for 16,290 metres. 

 The complete dataset of 890 drill holes (historic and current) was 
used in the mineral resource estimate, with some selected holes 
excluded based on poor data confidence. 

 All information has been reported in Appendix 2 of this release. 
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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. 

 No drill hole information has been excluded. 

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. 

 Exploration results are not being reported. 
 Details of length weighting, top cutting and cut-off grades of 

composite samples used for the Mineral Resource are included in 
Section 3 of Table 1 in this release.  

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. 

 Details of sample compositing as part of the Mineral Resource 
estimation are included in Section 3 of Table 1 in this release. 

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

 Metal equivalent values have not been used. 

Relationship
between 
Mineralization 
Widths and 
Intercept 
Lengths 

These relationships are particularly important in the reporting of 
Exploration Results. 
If the geometry of the mineralization 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 (eg ʻdown hole length, true 
width not knownʼ). 

 The mineralisation geometry is complex and variable but generally 
has a main shallower orientation parallel to the foliation at ~30º 
towards the north east. 

 A secondary mineralisation orientation is steeply east dipping to sub-
vertical north-south feeder structures which are most dominant at 
Lematik. 

 The majority of drilling is angled due east or west at 60° to 90°. An 
oblique local grid was used at Rante with holes drilled at 60° towards 
215°. 

 The drilling orientation is a compromise to target both mineralisation 
orientations, and generally the downhole length approximates the true 
width for the dominant broader and shallower dipping mineralised 
zones.  

 Downhole intercepts of the steep sub-vertical structures will have a 
downhole length longer than the true width. 

Diagrams Appropriate maps and sections (with scales) and tabulations of 
intercepts should be included for any significant discovery being 

 Relevant drill hole location plans and representative drill sections for 
each domain area have been included in Appendix 1 of this release. 

 All mineralised intersections used in the Mineral Resource are 
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reported These should include, but not be limited to a plan view of drill 
hole collar locations and appropriate sectional views. 

tabulated Appendix 2 of this 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. 

 Exploration results are not being reported. 
 All relevant drill hole data is incorporated in the mineral resource 

estimate. 

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. 

 Surface geological mapping and channel sampling have been used to 
build the geological framework for the mineral resource estimate. The 
assay results from these sources has not been used to inform the 
grade estimate as detailed sampling procedures and quality control 
data does not exist to confirm the veracity of the data. 

 No additional metallurgical or geotechnical test work has been 
completed since the release of the updated Pre-Feasibility Study 
(“PFS”) dated 16th March 2015.  

Further Work The nature and scale of planned further work (eg 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. 

 Awak Mas is an active growth project with additional areas identified 
for infill (to 25m x 25m) and extensional drilling, including targets at 
depth and outside of the current mineral resource limits. 

 Planned drilling will focus on upgrading the majority of the current 
Inferred Mineral Resource to the Indicated category, as well as 
growth of the Mineral Resource outside of the currently delineated 
mineralised domains. 

 Further detailed core re-logging and development of a structural 
model will help progress the current geological model and enable its 
use as a drill targeting tool both for resource delineation and definition 
of new exploration targets within the CoW.  

 A new topographic survey should be undertaken utilising techniques 
such as LIDAR coupled with ground EDM and/or DGPS surveying to 
more accurately represent the ground surface in extreme terrain 
areas. 
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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. 

 Drilling data supplied as CSV files which were validated before 
upload to the database. 

 Validated data is managed in the George7 database which is a 
secure relational SQL (“Structured Query Language”) Server data 
management system. 

 Database tables contain in-built referential integrity, with data entered 
and interrogated using validation tools prior to loading into the main 
tables. 

 Checks were made comparing hard copy and digital data for collar, 
survey, assay and lithology data. Data was selected to cover the 
whole of the deposits and critical areas such as mineralisation 
boundaries and high grade zones. 

Data validation procedures used.  Data validation procedures included: 
o Check for erroneous hole collar outliers - easting, northing, 

elevation; 
o Check actual versus planned collar coordinates; 
o Downhole survey checks; 
o Check sampling and logging overlaps, gaps, end of hole 

discrepancies between data tables; 
o Check for unique sampling identification and identification of any 

duplicate samples; 
o Management of preferred assays and precedence numbering; 
o Lookup fields and data coding management; 
o Assay table was checked for negative assays (other than below 

detection limit values), missing assays or assays outside of 
expected ranges, and 

o Visual inspection of the drill holes in Surpac 3D workspace to 
identify spatial inconsistencies of drill hole. 

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

 Cube Consulting Senior Consultant Geologists Adrian Shepherd and 
Denny Wijayadi were onsite from the 27th to the 30th of January 
2017, prior to the Mineral Resource estimate and undertook the 
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following; 
o Independent summary check logging of 3,500 metres of 

diamond drill core from 19 selected representative drill holes; 
o Collection of 109 independent check core samples were to verify 

the tenor of mineralisation; 
o Field verification by hand held GPS of 15 selected collar 

locations, and  
o Retrieval of additional hardcopy and digital data from site 

personnel. 
 Adrian Shepherd is the Competent Person for this Mineral Resource 

estimate. 

If no site visits have been undertaken indicate why this is the case.  A site visit was completed. 

Geological
interpretation 

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

 Systematic and regular drilling provide a degree of confidence in both 
geological and mineralisation continuity within the gross mineralised 
zones. 

 However, there is degree of uncertainty in the grade continuity at less 
than the current average drill hole spacing, which is a result of the 
complex mineralisation style of multiple veining orientations and a 
high nugget effect causing high small scale grade variability. 

Nature of the data used and of any assumptions made.  Extensive use of EHW (1997) surface mapping and historical channel 
sampling was made to develop a geological framework for the 
interpretation of the mineralised domains. 

 A geological matrix was also developed based on the correlation of 
gold grade to logged geology to help guide the interpretation of the 
mineralised zones, particularly in areas of poor grade continuity 

 The veracity of the original historical logged geology and surface 
mapping has been assumed.  

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

 Previous interpretations have relied on dominant shallow dipping 
controls of mineralisation, lack a geological framework and have 
assumed greater grade continuity between adjacent holes. 

 Resultant grade models are likely to be oversmoothed, overstate the 
contained metal and not adequately reflect local grade variations. 

 Grade estimations from earlier models are likely to imply grade 
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continuity that will not be achievable when selectively mined. 

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

 Incorporation and interpretation of the historical geological data from 
high quality surface mapping, trenches and drilling have been 
paramount in developing the geological model for Awak Mas which 
forms the basis for the interpretation of the mineralised domains for 
estimation. 

 The geological matrix which was also developed to help guide the 
domain interpretation was based on logged drill hole geology and 
incorporated the following elements into a single ranked geological 
indicator; 
o Logged vein type and percentage; 
o Vein orientation; 
o Pyrite percent; 
o Alteration type and intensity; 
o Structure type; 
o Most favourable host lithology, and 
o Gold assays above 0.35g/t Au. 

 Interpreted geological controls on the mineralisation trends were 
confirmed by check logging completed during the site visit. 

The factors affecting continuity both of grade and geology.  The complex interaction of multi-phased stockwork and breccia 
mineralisation associated with at least two dominant structural 
orientations (shallow thrusts and sub-vertical feeders) results in rapid 
local changes in the grade tenor and orientation at a scale of less 
than the current average drill hole spacing (25m to 50m). 

 The mineralisation has been constrained into 5 distinct areas based 
on mapped bounding faults, which were used as hard grade 
boundaries in the estimation. 

 Each of the five domain areas have unique mineralisation 
characteristics. 

 Grade and geological continuity is dependent on the interplay of the 
mineralising structures, preferred host lithology, alteration and veining 
intensity and the effect of later bounding and offsetting structures. 
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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 Awak Mas deposit has been subdivided into five broad 
geologically based domains: from west to east these are Mapacing, 
Ongan, Lematik, Tanjung and Rante. 

 These predominantly north-south to north east striking domains lie 
adjacent to each other, and cover an extent of 1,450m EW by 1,050m 
NS and extend to a maximum vertical depth of 400m (~820mRL): 
o Mapacing – Single shallowly NE dipping domain with a strike 

length 810m, plan width 230m width and average thickness 
ranging from 5-30m; 

o Ongan – Shallowly dipping and sub-vertical domains with strike 
extent of 730m, plan width of 150m. Shallow domains vary in 
average thickness from 5-30m and sub-vertical domains have an 
average thickness of 5-10m; 

o Lematik – Mainly sub-vertical domains with strike extent of 
740m, plan width of 220m and average thickness of 5-60m. A 
central north plunging (at 60º) pipe has dimensions of 80m x 
80m along a strike of 280m; 

o Tanjung - Shallowly dipping and sub-vertical domains with strike 
extent of 910m, plan width of 340m. Shallow domains vary in 
average thickness from 5-40m and sub-vertical domains have an 
average thickness of 5-10m, and 

o Rante - Shallowly dipping and sub-vertical domains with strike 
extent of 70bd0m, plan width of 320m. Shallow domains vary in 
average thickness from 20-70m and sub-vertical domains have 
an average thickness of 5-10m. 

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. 

 Estimation was by a non-linear technique ‘Localised Uniform 
Conditioning’ (“LUC”) which is a recoverable estimation technique 
typically used for estimation into small blocks using wider spaced 
resource definition drilling. 

 The technique is considered appropriate given high short scale grade 
variability and the uncertainty associated with the estimation of the 
local grade tonnage distribution: 
o The method provides a more accurate representation of the 

recoverable grade and tonnage at SMU selectivity for non-zero 
grade cut-offs than would typically be achieved by a traditional 
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linear estimator such as Ordinary Kriging; 
o The technique is suited specifically for the estimation of grades 

into blocks that are small relative to the data spacing, and 
o The technique works well where the spatial continuity between 

sections is uncertain based on the current drill spacing. 
 Key assumptions are that the grade distribution is diffusive (tested 

and conformed) with gradational internal grade boundaries and that 
free selection of ore/waste SMU’s is possible during the mining 
process (i.e. open pit mining). 

 Robust geometrically simple domains were interpreted, incorporating 
internal dilution to ensure grade continuity and using a nominal 
geological based lower grade cut-off. 

 Grade interpolation used 1m composited samples constrained by 
hard boundaries within the mineralisation zones. 

 An appropriate top cutting strategy was use to minimise the influence 
of isolated high grade outliers 

 Interpolation parameters were derived using standard exploratory 
data analysis techniques of statistical and continuity analysis.  
Appropriate interpolation strategies were developed on a domain 
basis using kriging neighbourhood analysis (“KNA”), which included: 
o Oriented ellipsoidal search radii ranged from 100 to 240m 

depending on the domain, and 
o Minimum and maximum number of samples varied from 8-10, 

and from 22 to 26 respectively. 
 A change of support correction was applied to produce a recoverable 

resource estimate at the local SMU scale. 
 The maximum extrapolation distance from last data points was no 

more than 50m, which is the average drill hole spacing for most the 
deposit. 

 Computer software used were: 
o Leapfrog Geo v4.0 was used for geological interpretation; 
o Surpac version 6.7.3 for domain interpretation, compositing and 

block modelling, and  
o Isatis version 2016.1 used for statistical and continuity analysis, 
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and grade estimation.  

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

 Check estimates using Ordinary Kriging (“OK”) and Inverse Distance 
Squared (“ID2”) were completed and compared to the final LUC 
estimate. 

 The LUC estimate was compared against the previous ordinary 
kriged estimate by Tetratech (2013). 

 The estimates are based on the same drill hole data and differences 
are the result of an alternate interpretation philosophy and the 
assessment of risk associated with the data and geological 
understanding of the mineralisation. The 2017 Mineral Resource 
estimate has been reported within a US$1,400 optimisation shell, 
whereas the previous 2013 Mineral Resource estimate was not 
reported within any constraining shell. 

 No production has occurred at the Awak Mas deposit other than 
minor artisanal workings along fault structures. 

The assumptions made regarding recovery of by-products.  No by-product recoveries were considered. 

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

 Estimations of any deleterious elements were not completed for the 
Mineral Resource estimate.  

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

 The LUC panel was set at 15m x 15m x 5m (XYZ) with a block size 
for local estimation to a selective mining unit (“SMU”) size of 5m x 5m 
x 2.5m (XYZ).  

 The bulk of the drilling data is on 50m by 50m grid spacings with local 
25m x 25m infill holes in several areas (Mapacing, Tanjung and 
Rante). 

 Appropriate search ellipses were derived using Search were derived 
from KNA with an average search radii of 140m and anisotropy of 
4:4:1 (major/semi/minor). 

Any assumptions behind modelling of selective mining units.  Selection of the SMU size was based on the geometry of the 
mineralisation and the likely degree to which selective mining can be 
successfully applied to the visual geologically based grade 
boundaries. 
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Any assumptions about correlation between variables.  No assumptions were made as gold was the only variable that had 
sufficient data available to support an estimation. 

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

 Geological interpretation guided the creation of constraining 
mineralised domains. Mineralised domains were used as hard 
boundaries and were informed only by composited samples lying 
within those domains. 

Discussion of basis for using or not using grade cutting or capping.  Necessity for grade cutting was based on basic exploratory data 
analysis, including the level of grade variability as expressed by the 
coefficient of variation (“CV”).  

 Grade cutting completed on a domain basis using on log normal 
probability plots of the grade distribution to determine appropriate 
level of cutting to minimise the influence of extreme grade outliers. 

 Subsequent high grade capping was determined using metal at risk 
analysis. 

 Where required, high grade distance limiting was used during 
estimation to restrict extreme grades to a maximum of 10m from the 
data point. 

 At Lematik, a ‘pipe’ domain was developed using grade and 
geological continuity to reduce bimodality and the level of grade 
capping needed.  

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 was validated using the following techniques: 
o Visual 3D checking and comparison of informing samples and 

estimated values; 
o Global statistical comparisons of raw sample and composite 

grades to the block grades; 
o Validation ‘swath’ plots by northing, easting and elevation for 

each domain; 
o Analysis of the grade tonnage distribution; 
o Comparison of the LUC block grade variance to the SMU 

variance predicted by the Discrete Gaussian Model (“DGM”) 
block support correction; 

o Comparative estimates using ID2 and OK techniques, and 
o A study of Confidence Limits was made using Conditional 

Simulation techniques to establish confidence in selection of the 
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Mineral Resource category. 

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

 Tonnages were estimated on a dry basis. Moisture was not 
considered in the density assignment. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality parameters applied.  The adopted cut-off grade for reporting is 0.5g/t Au, based on 
preliminary economic considerations and in-line with the reporting of 
mineral resources and reserves from the PFS update (2015). 

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. 

 Mineralisation is near surface and of grades amenable to 
conventional open pit mining methods.  

 The assumed mining method would use drill and blast, utilising 2.5m 
mining flitches to a maximum vertical depth of 300m. An overall pit 
slope of 40° is assumed to be attainable based on the PFS (2015) 
update. 

 Mineralised domains were developed on the basis of continuity in 
diffuse styles of mineralisation and thus included some lower grade 
zones.  

 A minimum width of 2m was used in interpretation of the 
mineralisation in order to preserve 3D wireframe integrity and 
continuity. Outside the mineralised domains, a ‘mineralised waste’ 
estimate was made. 

 Domaining for LUC estimation incorporates zones of internal dilution 
to ensure grade continuity and produces robust geometrically simple 
zones amenable to selective open mining. 

 The basis for eventual economic extraction was the use of 
optimisation shells using Whittle software with all-in cost parameters 
and a base gold price of US$1,400.  

 Cost parameters used for calculation of the cut-off grade and 
optimisation of the shells included: 
o Total Ore Costs - $12.25/t, this included process costs of $7.79/t, 

and Grade Control costs of $0.81/t; 
o Mining recovery 100%, Dilution 0%; 
o Metallurgical recovery of 70% oxide, 90.5% fresh; 
o Royalty 3.75%; 
o Transport $4.45/oz, and 
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o Refining $1.93/oz. 
 The Mineral Resource estimate has been reported within a US$1,400 

gold price shell. 

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. 

 Mining and processing of similar gold deposits within the proximity of 
the Awak Mas deposit are known. Based on this and the updated 
PFS (2015), it is assumed that the deposit will be amenable to 
economic extraction.  

 Minnovo Pty Ltd undertook a metallurgical review in April 2017 based 
on a 2.5Mtpa process plant in line with previous PFS. Using the 
historical test work, and based on carbon in leach (“CIL”) processing 
of the known mineral resources with gravity and flotation circuits for 
an overall expected recovery of 88-91%. 

 Further geological investigative work and metallurgical test work will 
be completed as part of the DFS in 2018. 

Environmen-
tal 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. 

 The location of waste dumps, tailing storage facilities, haulage and 
access roads, power and processing plants have been determined in 
the PFS. 

 A surface water management plan was undertaken to protect mine 
infrastructure and the environment of the surrounding area from 
potential impacts associated with the proposed mining activities. 

 No assumptions were made regarding any environmental restrictions. 

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. 

 Bulk density was determined from a total of 1,162 water immersion 
(Archimedes principle) density measurements on drill core samples. 

 No density measurements were undertaken for the 87 diamond holes 
completed by One Asia (2011-2012). 

 Based on the historical data, dry density was assigned as follows: 
o Colluvium/Soil - 1.8t/m3; 
o Oxide/Transition - 2.5 t/ m3, and 
o Fresh - 2.65t/ m3. 
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The bulk density for bulk material must have been measured by 
methods that adequately account for void spaces (vugs, porosity, etc), 
moisture and differences between rock and alteration zones within the 
deposit. 

 Density samples were wax coated or coated in plastic where 
necessary to account for porosity and void space. All samples were 
then weighed in both air and when immersed in water.  

 Samples were statistically evaluated by the two main rock domains 
(cover and basement sequence) and by the weathering profile.  

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

 Given the distribution of the density samples, the density values were 
assigned in the block model and not estimated. 

 It is assumed that historical density measurements are representative 
of the different material types. 

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

 The Mineral Resource estimate has been classified as Indicated and 
Inferred on the basis of a range of criteria. 

 Initial classification was based on a qualitative approach using:  
o data support as defined by drill spacing; 
o confidence in the domain interpretation;  
o data quality issues affecting particular zones, and 
o quality of the estimate (slope of regression). 

 Quantitative classification using geostatistical simulation was used to 
modify the initial classification involving: 
o Use of the CV from the conditional simulation to modify the 

indicated and Inferred boundaries; 
o The indicated/Inferred volumes could then be extended based 

on the confidence limit criteria, and 
o Re-running of the simulation to confirm the confidence level of 

the Indicated material. 
 Final classification was justified using the following criteria: 

o Indicated category is defined as being within +/-15% with 90% 
confidence for a quarterly production parcel (~625,000tpa); 

o Material outside of the above limits, but inside the constraining 
US$1,400 shell was assigned as Inferred, or unclassified if not 
supported by the surrounding data, and 

o All remaining estimated material is unclassified and not reported 
as part of the Mineral Resource estimate. 
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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). 

 The classification of the Mineral Resource estimate has taken into 
account all relevant factors through a two-stage qualitative and 
quantitative approach as described above.

Whether the result appropriately reflects the Competent Personʼs view 
of the deposit. 

 The Mineral Resource estimate reflects the Competent Person’s view 
of the deposit. 

Audits or 
reviews 

The results of any audits or reviews of Mineral Resource estimates.  An external review was completed by a reputable third party mining 
industry consultant (CSA Global Pty Ltd).  

 Internal peer review of the estimation methodology was conducted.  
 The reviews have not identified any material issues with the Mineral 

Resource estimate. 

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 relative accuracy of the Mineral Resource estimate has been 
determined by the application of conditional simulation to quantify the 
risk within confidence limits. 

 As outlined above, the Indicated category of the Mineral Resource 
estimate has been demonstrated to be within the +/-15% with 90% 
confidence limit on a quarterly production basis. 

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. 

 The relative accuracy/confidence level has been stated based on the 
local estimate (LUC) using the approximate quarterly production level 
of ~625,000tpa which is based on the anticipated 2.5mtpa treatment 
rate for Project from the updated PFS (2015). 

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

 No production data is available as the Awak Mas deposit has not 
been mined on a commercial basis. 
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JORC	Code,	2012	Edition	–	Table	1		
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 (eg 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. 

 Diamond drilling on a nominal 50m by 50m grid was used to obtain 
high quality subsurface samples:  
o One Asia core drilling (2011-2013) of 102 drill holes for 9,737.85m;  
o Historic core drilling by Placer Dome (1999) of 30 drill holes for 

3,171.7m;  
o Holes were generally angled due west at 40° to 75°; 
o Core was sampled in 1m to 1.8m intervals, contingent on geology 

and core recovery, and 
o Samples were split in half, with the top half of the core analysed 

and the other side of the half core stored in trays undercover on 
site. 

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

 For both the One Asia and historical drilling, similar procedures for 
the general management of drill core were implemented. These 
protocols included sample security, sampling methods, and shipping 
control which were used to ensure collection of representative 
samples: 
o Sample intervals were adjusted for geologic information and core 

recovery to ensure representivity;  
o Core trays were clearly labelled with the hole number, tray number 

and metre intervals marked. Bottom-of-hole orientation line was 
marked prior to geological logging and sampling, and 

o Samples were cut along the orientation line before being correctly 
placed back into the tray. The half-core was sampled, ensuring 
that the same side was consistently sampled, and placed into 
sample bags labelled with the assigned sample number. 

 Drill deviation was typically measured in holes deeper than 25m with 
a Reflex Camera system. 

 Core orientation was determined by using a spear marking by 
coloured “pencil” set at the base of the drill string. 

 No specialized measurement tools, e.g., downhole gamma probes, or 
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handheld XRF instruments, etc. were employed. 

Aspects of the determination of mineralization that are Material to the 
Public Report. 
In cases where ʻindustry standardʼ work has been done this would be 
relatively simple (eg ʻreverse circulation drilling was used to obtain 1 m 
samples from which 3 kg was pulverised to produce a 30 g charge for 
fire assayʼ). In other cases more explanation may be required, such as 
where there is coarse gold that has inherent sampling problems. Unusual 
commodities or mineralization types (eg submarine nodules) may 
warrant disclosure of detailed information. 

 All drilling was diamond core. 
 Drill core was sampled on nominal 1m half core samples, adjusted 

where required to geology and recovery intervals. Samples were 
crushed in their entirety, and a 200-500g split pulverised for a 40-50g 
fire assay with AAS finish. 

 All Placer Dome assay samples were composited to 2m by 
compositing the pulp splits.  

 One Asia used PT Geoservices LTD at Cikarang – Bekasi, Indonesia 
for assaying, while Placer Dome samples were assayed at Intertek in 
Jakarta.  

 Gold mineralization typically occurs with minor disseminated pyrite 
(<3%) within sub-vertical quartz veins, breccias, and stockwork 
zones. 

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). 

 Diamond Drilling:  
o HQ diameter, wire-line triple/split tube diamond core drilling;  
o Core orientation – spear and Reflex, and 
o Drillhole depth varied from 15.5m to 199.5m. 

Drill Sample 
Recovery 

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

 Diamond Drilling:  
o Core recovery and drill metreage recorded by field geologists and 

trained core checkers at drill site, prior to transfer of the core to the 
core shed; and  

o Recovery recorded is equivalent to the length of core recovered, 
as a percentage of the drill run. 

 Within the mineralised domains, the average core recovery was 91%. 

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

 The wireline triple/split tube system was utilised to maximise 
recovery and ensure that the samples are representative of the 
material being sampled. 

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. 

 A slight relationship appears to exist between poor core recovery and 
grade, however as more than 80% of the mineralised data has core 
recovery of better than 80%, this has not been deemed material to 
the estimate.   
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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. 

 Diamond drilling:  
o Drill core was photographed and logged prior to sampling;  
o Core has been geologically and geotechnically logged to a level of 

detail appropriate to support mineral resource estimation and 
mining studies;  

o Lithology, mineralization, alteration, foliation trend, fracturing, 
faulting, weathering, depth of soil and total and oxidation were 
recorded, and 

o Orientation of fabrics and structural features were noted.  

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

 Logging has been conducted both qualitatively and quantitatively – 
full description of lithologies, alteration and comments were noted, as 
well as percentage estimates on veining and sulphide amount. 

 All historical and One Asia diamond core has been photographed. 

The total length and percentage of the relevant intersections logged.  Total length of all drilled data is 12,910m. 
 The total amount of relevant data used in the estimate is 1,025m 

(diamond), of which 100% was logged. 

Sub-
Sampling
Techniques 
and Sample 
Preparation 

If core, whether cut or sawn and whether quarter, half or all core taken.  The diamond drill core (HQ diameter) was halved using a core saw, 
and the remaining half archived for future reference. 

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

 All drilling is diamond core. 

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

 At PT Geoservices LTD (primary laboratory for One Asia), samples 
were prepared using their “Total Sample Preparation Package”, which 
includes:  
o Samples were weighed, dried at 105°C;  
o Jaw crushed (to nominal 4mm) if required;  
o Whole sample is pulverized via LM5 ring mill pulverisers, and  
o Samples >3kg are split and pulverised in separate lots. 

 Placer Dome samples were prepared at the Intertek run onsite 
sample preparation facility as outlined below:  
o drying (~105ºC); 
o jaw crushed (-5mm); 
o total pulverisation in Labtechnics LM2 Mill and Ring Mill to -75 
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microns; 
o splitting on a Jones Riffle splitter to 750g; 
o create 2m composite for gold assay (300g); 
o 5m composite for ICP Multi-element Suite (approx. 50g), and 
o All residues stored on site (1m samples, 2m composites) 

 For all sample types, the nature, quality and appropriateness of the 
sample preparation technique is consistent with industry standard 
practices. 

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

 Intervals were marked for assay, and core was re-oriented before half 
core diamond sawing. 

 The same side of the core was consistently sampled, half-core with 
the bottom of hole line is retained in the tray. The assay sub-sample 
was placed into sample bags labelled with the assigned sample 
number. 

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. 

 308 pulp duplicate and 118 quarter core samples from the One Asia 
drilling were selected and sent to an umpire laboratory, PT Intertek 
Utama Services by One Asia.  

 Core field duplicates show precision errors, mainly the result of the 
variability of the mineralisation and the change of sample support 
between the original half-core and the quarter core duplicate 
samples. 

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

 Sample size of 2-3kg is appropriate for the grain size of material. The 
sample preparation technique and sample sizes are considered 
appropriate to the material being sampled. 

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. 

 The fire assay gold analyses undertaken are considered a total assay 
method. Fire assay gold analysis is an appropriate assay method for 
this type of deposit. 

 For One Asia, gold analysis was carried out by PT Geoservices LTD 
GeoAssay Laboratory at Cikarang-Bekasi, Indonesia:  
o Au by 40g fire assay using method FAA40_AAS.  

 Placer Dome geochemical analysis was carried out by Indo Assay 
Laboratory, Balikpapan, Indonesia:  
o 2m composites for all samples assayed for Au by 50g fire assay 
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using GTA finish, and  
o 33-element ICP Suite – Aqua Regia Digestion (multi-element 

analysis for 5m composites). 

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. 

 No geophysical tools were used or data analysed. 

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

 Quality control procedures included the use of standards, blanks and 
duplicates, as well as the use of an external laboratory. 

 One Asia QC protocols included: 
o Insertion of standards and coarse blanks intro the sample stream 

at a rate of 1 per 20 to 30 samples, and  
o pulp and ¼ core duplicates (426 samples) were selected and 

periodically sent for check assay at their “umpire laboratory” PT 
Intertek Utama Services (Intertek). 

 Placer Dome QC procedures included: 
o insertion standard samples as the last sample of every second 

holes; 
o 1 in 20 umpire pulp check assay samples (90 samples) were 

sent to Indo Assay Limited in Balikpapan for gold analysis 
checking purposes as inter-laboratory check samples, and  

o A total of 424 pulp duplicate assays were re-assayed by Intertek. 
 Review of the available QAQC data and the Tetra Tech (2013) report, 

shows no indications that the deposit is affected (no bias identified) 
by abnormal sampling problems such as those related to unusually 
high proportions of coarse free gold.  

 Acceptable levels of accuracy and precision have been established. 

Verification
of Sampling 
and
Assaying 

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

 A total of 2 umpire check diamond core samples were collected by 
Cube (2017) and assayed at PT GeoServices LTD laboratory in 
Jakarta. The samples confirmed the tenor of the mineralisation. 

The use of twinned holes.  No twinned holes have been drilled to date. 
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Criteria JORC Code explanation Commentary For all sample types, the nature, quality and appropriateness of the sample preparation technique.  For One Asia diamond drilling, the sample preparation was by PT. Geoservices LTD where: o Samples were weighed, dried at 105°C; o Jaw crushed (to nominal 4mm) if required; o The whole sample was pulverized via LM5 ring mill pulverisers, and o Samples >3kg were split and pulverized in separate lots.  Historic RC and diamond drilling sample preparation was by Indo Assay Laboratory and consisted of: o Samples were oven dried and weighed; o Entire sample jaw crushed to -6mm prior to hammer milling to -1mm; o A 300g sample was split with the residual stored, and o Sub-sample pulverised to a nominal P90% -75um and homogenized.  The quality of the wet RC drilling sampling is problematic and may be biased. RC drilling in wet ground conditions has been discontinued in favour of diamond coring.   Dry RC sampling procedures were satisfactory and consistent with normal practices.  For all sample types, the nature, quality and appropriateness of the sample preparation technique is consistent with industry standard practices. Quality control procedures adopted for all sub-sampling stages to maximise representivity of samples.  For core sampling the same side is consistently sampled, half-core with the bottom of hole line is retained in the tray. The assay sub-sample is placed into sample bags labelled with the assigned sample number. 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.  For One Asia drilling no field duplicates were collected, but pulp duplicates were re-submitted out of batch to the primary assay laboratory.  For historical drilling programmes duplicate sampling and check assaying was completed and no significant biases were identified. 
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Criteria JORC Code explanation Commentary 

Documentation of primary data, data entry procedures, data verification, 
data storage (physical and electronic) protocols. 

 One Asia primary data was collected using a master Microsoft Office 
Excel spreadsheet. Paper copies are regularly generated and 
database copies are routinely sent to Jakarta PT Masmindo Head 
office for analysis and interpretation. 

 The majority of the Placer Dome drilling data exists as hardcopies on 
site which have been scanned electronically to PDF files. 

Discuss any adjustment to assay data.  All data below detection limit (of 0.01 ppm Au) and “0” values have 
been entered as a small value of 0.005ppm Au which is half the 
detection limit.   

 Negative values, missing samples, interval gaps denoted by no 
sample and cavities were assigned as nulls (blanks) and ignored 
when extracting composites for grade interpolation estimation.   

 Samples not received, or with insufficient sample weight for analysis 
had the interval left blank in the database. 

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. 

 Drillhole collar locations were surveyed using total station electronic 
distance measuring (“EDM”) equipment and differential global 
positioning system (“DGPS”).  

 Cube (2017) independently field checked 4 random collar positions 
using a handheld GPS. All checked holes were within 5m of the 
database coordinates which is within the accuracy of the GPS unit 
used and verifies the drill hole collar locations. 

 Downhole surveys were conducted using a Reflex Camera system in 
holes deeper than 25 m.  

 The 3D location of the individual samples is considered to be 
adequately established, consistent with accepted industry standards. 

Specification of the grid system used.  All collar coordinates are recorded in the UTM WGS 84 Zone 51 
(Southern Hemisphere) coordinate system by reputable independent 
surveyors. 

Quality and adequacy of topographic control.  Data consisting of 5m contour lines generated from an IFSAR-based 
topographic relief model was purchased from Intermap. 

  A 3D digital terrain model (“DTM”) or surface was provided as 
smoothed 5m spaced contours and as such does not accurately 
reflect in detail the local extreme steep relief. Comparison of the 
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Criteria JORC Code explanation Commentary 

topography surface to the surveyed drill collar elevations shows that 
16% of the holes have a collar RL that is 10m below the contoured 
topography surface.  

 This topography discrepancy is not material for the Mineral Resource 
estimate as the estimation domains have been clipped by the 
colluvium surface as defined by the drill holes which generally lies 
beneath the smoothed contoured topography surface. The amount of 
mineralised material above the topographic DTM which has been 
lost by clipping with the topography surface is likely to be less than 
1% of the contained metal reported for the Mineral Resource 
estimate. 

 The volume of unmineralised material above the colluvium surface is 
most likely to be in error. This topographic discrepancy needs to be 
addressed for detailed mine planning to ensure accurate waste 
volume representation particularly in areas with steep ridges and 
valleys. 
 

Data 
Spacing and 
Distribution 

Data spacing for reporting of Exploration Results.  Drill collars have been spaced along a 50m x 50m grid, with 25m x 
25m infill pattern. Effective data spacing ranges between 30 to 100m 
as a result of the lode orientation. 

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. 

 The data spacing and distribution is considered sufficient to establish 
the degree of geological and grade continuity appropriate for the 
Mineral Resource category applied. 

Whether sample compositing has been applied.  Placer Dome composited samples to 2m intervals at the preparation 
laboratory using 750g pulp sub-samples. 

Orientation
of Data in 
Relation to 

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

 Drill holes were inclined between 40° and 75°to optimize intercepts 
of mineralization with respect to thickness and distribution.  
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Criteria JORC Code explanation Commentary 

Geological
Structure

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 steepness of the mineralisation coupled with steep drill holes 
can produce long down-dip intersections in places, however most 
have sampled the full lode thickness and any sample bias as a result 
of this is not considered to be material to this estimate.   

Sample
Security 

The measures taken to ensure sample security.  Chain of custody was managed by One Asia - samples are stored on 
site in a locked core shed, and are shipped to the assay laboratory in 
secure packaging by air:  
o When the laboratory receives the samples, they are expedited to 

the laboratory in Cikarang under Chain of Custody 
documentation, and 

o At arrival they are officially checked-in for tracking purposes and 
submitted for sample preparation. 

 No information relating to sample security and submission, or 
storage procedures are described in the available historical reports. 

Audits or 
Reviews 

The results of any audits or reviews of sampling techniques and data.  Several reviews have been undertaken by independent consultants 
over the life of the Project and include: 
o CSA Global (2017); 
o Williams and Davys (2015); 
o Tetra Tech (2013), and 
o SRK Consulting (1998). 

 The Competent Person has independently reviewed, verified and 
validated data prior to the resource estimate. 

 There were no adverse material results from any of the reviews or 
audits. 

 

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 

Type, reference name/number, location and ownership including 
agreements or material issues with third parties such as joint ventures, 

 One Asia holds a 100% beneficial interest in the Salu Bulo Project via 
a 7th Generation Contract of Work (“CoW”) through its wholly owned 
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Criteria JORC Code explanation Commentary 

Land Tenure 
Status 

partnerships, overriding royalties, native title interests, historical sites, 
wilderness or national park and environmental settings. 

subsidiary PT Masmindo Dwi Area. 
 PT Masmindo Dwi Area is an Indonesian foreign investment 

company, which owns the exploration and mining rights to the Salu 
Bulo Project through the CoW with the Government of the Republic of 
Indonesia.  

 The 7th Generation CoW was granted on 19 February 1998 and 
covers an area of 14,390 ha. 

 The AMDAL for the project has been approved and Environment 
Permit Issued April 2017. 

 The CoW allows for 100% ownership, and is located within a non-
forested area – (APL) Land for Other Uses. 

 The Competent Person is not aware of any other agreements that are 
material to the Project. 

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 CoW defines a construction period of 3 years and an operating 
period of 30 years. 

 The Competent Person has not been advised of any environmental 
liabilities associated with the Salu Bulo Project at this time. 

Exploration
Done by Other 
Parties 

Acknowledgment and appraisal of exploration by other parties.  Previous exploration work at Salu Bulo has been characterized by 
surface geochemical studies and geological mapping, which identified 
a series of steeply dipping mineralised targets, striking approximately 
north-south.  

 Prior to One Asia, the most recent exploration work was conducted by 
Placer Dome in 1999, who completed a core drilling program based 
on the surface exploration results. 

 Tetra Tech (2013) reviewed all available historical exploration data for 
the Salu Bulo project which was assessed as acceptable to industry 
standard. 

Geology Deposit type, geological setting and style of mineralization.  The geological setting and mineralisation style at Salu Bulo is 
considered to be analogous to that at the nearby Awak Mas deposit, 
but a more dominant sub-vertical structural control.  

 A high level, low sulphidation hydrothermal system has developed at 
Salu Bulo which is overprinted by a strong sub-vertical fracture 
control which has channelled the mineralising fluids.   

 The mineralising fluids have exploited these pathways and migrated 
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Criteria JORC Code explanation Commentary 

laterally along foliation parallel shallowly dipping favourable strata 
(hematitic mudstone) and along low angle thrusts. 

 The multi-phase gold mineralisation is characterised by milled and 
crackle breccias, vuggy quartz infill, and stockwork quartz veining 
with distinct sub-vertical feeder structures. 

 Host lithologies for mineralisation are a sequence of chloritic and 
intercalating hematitic meta-sedimentary rocks metamorphosed to 
greenschist grade.  

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. 

 Exploration results are not being reported. A table of all drill hole 
collars with all the listed information and mineralised intersections are 
reported in Appendix 2 of this release. 

 In summary, the drilling database consists of: 
o One Asia diamond drilling (2011-2013) of 102 drill holes for 

9,738m, and 
o Placer Dome drilling (1999) - 30 drill holes for 3,172m. 

 The complete dataset of 132 drill holes (historic and current) was 
used in the mineral resource estimate. 

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. 

 Exploration results are not being reported. 
 Details of length weighting, top cutting and cut-off grades of 

composite samples used for the Mineral Resource are included in 
Section 3 of Table 1 in this release. 

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. 

 Details of sample compositing as part of the estimation process are 
included in Section 3 of Table 1 in this release. 

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

 Metal equivalent values have not been used. 
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Criteria JORC Code explanation Commentary 

Relationship
between 
Mineralization 
Widths and 
Intercept 
Lengths 

These relationships are particularly important in the reporting of 
Exploration Results. 
If the geometry of the mineralization 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 (eg ʻdown hole length, true 
width not knownʼ). 

 The mineralisation is related two primary structural orientations: 
o dominant sub-vertical N-S anastomosing structures, and  
o foliation parallel low angle shears.  

 The dominant sub-vertical mineralisation coupled with steeply inclined  
drill holes can produce long down-dip intersections in places, which 
are notably longer than their true widths. 

 Drill on average was oriented perpendicular to the strike direction, to 
intersect the main mineralization trends at a high angle. 

 The mineral domains were constructed in 3D, hence true widths were 
considered. 

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. 

 Relevant drill hole location plans and representative drill sections for 
each domain area have been included in Appendix 1 of this release. 

 All mineralised intersections used in the Mineral Resource estimate 
are tabulated Appendix 2 of this 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. 

 Exploration results are not being reported. 
 All relevant drill hole data is incorporated in the mineral resource 

estimate. 

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. 

 Surface geological mapping and channel sampling have been used to 
build the geological framework for the mineral resource estimate, but 
the assay results from these sources have not been used to inform 
the grade estimate. 

Further Work The nature and scale of planned further work (eg 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. 

 Additional areas have been identified for infill (to 25m x 25m) and 
extensional drilling, including targets at depth, down-plunge and 
outside of the current mineral resource limits. 

 Planned drilling will focus on upgrading the majority of the current 
Inferred Mineral Resource to the Indicated category, as well as 
growth of the Mineral Resource outside of the currently delineated 
mineralised domains. 

 Further detailed core re-logging and development of a structural 
model will help progress the current geological model and enable its 
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Criteria JORC Code explanation Commentary 

use as a drill targeting tool both for resource delineation and definition 
of new exploration targets within the CoW. 

 A new topographic survey should be undertaken utilising techniques 
such as LIDAR coupled with ground EDM and/or DGPS surveying to 
more accurately represent the ground surface in extreme terrain 
areas. 

 

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. 

 Drilling data supplied as CSV files which were validated before 
upload to the database. 

 Validated data is managed in the George7 database which is a 
secure relational SQL (“Structured Query Language”) Server data 
management system. 

 Database tables contain in-built referential integrity, with data entered 
and interrogated using validation tools prior to loading into the main 
tables. 

 Checks were made comparing hard copy and digital data for collar, 
survey, assay and lithology data. Data was selected to cover the 
whole of the deposits and critical areas such as mineralisation 
boundaries and high grade zones. 

Data validation procedures used.  Data validation procedures included: 
o Check for erroneous hole collar outliers - easting, northing, 

elevation, 
o Check actual versus planned collar coordinates; 
o Downhole survey checks; 
o Check sampling and logging overlaps, gaps, end of hole 

discrepancies between data tables; 
o Check for unique sampling identification and identification of any 

duplicate samples; 
o Management of preferred assays and precedence numbering; 



One Asia Resources Limited 9 May 2017  |  51  

Appendix 2 – pArt 2: SAlu Bulo project JORC (2012) Table 1 – May 2017 
 Salu Bulo Project 

 

One Asia Resources Limited  13 

Criteria JORC Code explanation Commentary 

o Lookup fields and data coding management; 
o Assay table was checked for negative assays (other than below 

detection limit values), missing assays or assays outside of 
expected ranges; and 

o Visual inspection of the drill holes in Surpac 3D workspace to 
identify spatial inconsistencies of drill hole. 

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

 Cube Consulting Senior Consultant Geologists Adrian Shepherd and 
Denny Wijayadi were onsite from the 27th to the 30th of January 
2017, prior to the Mineral Resource estimate and undertook the 
following: 
o Independent summary check logging of 200 metres of diamond 

drill core from 2 selected representative drill holes; 
o Collection of 2 independent check core samples to verify the 

tenor of mineralisation; 
o Field verification by hand-held GPS of 4 selected collar 

locations, and  
o Retrieval of additional hardcopy and digital data from site 

personnel. 
 Adrian Shepherd is the Competent Person for this Mineral Resource 

estimate. 
If no site visits have been undertaken indicate why this is the case.  A site visit was completed. 

Geological
interpretation 

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

 The confidence in the interpretation is moderate to low as a result of 
the relatively wide data spacing coupled with the complex geology. 
Some local knowledge of the deposit has been lost over the years 
with changing companies and management.  

 Future detailed core re-logging and development of a structural model 
will help progress the current geological model.  

Nature of the data used and of any assumptions made.  The mineralisation was primarily defined by diamond drill core, with 
the aid of minor surface mapping and outcrop locations.  

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

 The previous 2013 interpretation appears to have attempted to model 
most of the significant mineralisation, implying good continuity of thin 
intersections across wide spaced data. This has the result of 
increasing the volume of mineralisation beyond what would be 
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practically achieved by mining 
 For the current interpretation, a structural and lithological model was 

developed to form the framework and context to the mineralisation. 
This was based on the analysis of core photographs and logs to 
delineate faults identified by broken core and clay gouge. These 
faults  helped to define the continuity and orientation of the 
mineralised domains. 

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

 A structural and lithological interpretation was made to provide a 
guiding framework to the modelling of the estimation domains. 

The factors affecting continuity both of grade and geology.  The main factor affecting the continuity of grade and geology is the 
complex array of faulting and fracturing that is associated with the 
emplacement of mineralisation as well as possibly truncating it in 
places. With the wide spaced data defining the mineralisation, this 
structural complexity is poorly understood. 

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 mineralised domains are orientated north-south, have an overall 
combined strike length of approximately 600m, dip steep to the east 
and sub-vertical. Individual interpreted mineralisation domains are 
between 150 to 500m in strike length.   

 Mineralised zones vary from 1.5 to 15m in thickness, however are 
more commonly between 3 to 10m in thickness. A minimum down 
hole length of 2m (which equates to 1.5m true width) was employed 
in the interpretation of the estimation domains. 

 Mineralisation extends from the near surface to 200m below the 
surface. The top of the mineralisation is capped by a cover of 
colluvium. 

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. 

 Ordinary Kriging (“OK”) methodology was used to estimate gold from 
2m composite data into seven estimation domains, and is considered 
to be an appropriate method taking into account the style and nature 
of the mineralisation.  

 An appropriate top cutting strategy was use to minimise the influence 
of isolated high grade outliers. 

 Interpolation parameters were derived using standard exploratory 
data analysis techniques of statistical and continuity analysis.  
Appropriate interpolation strategies were developed on a domain 
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basis using kriging neighbourhood analysis (“KNA”), which included: 
o Oriented ellipsoidal search radii ranged from 50 to 157m 

depending on the domain, and  
o The minimum number of samples used was 4, and the maximum 

number of samples varied from 20 to 30. 
 The maximum extrapolation distance from last data points was no 

more than 50m, which is the average drill hole spacing for most the 
deposit. 

 Computer software used included: 
o Leapfrog Geo v4.0 was used for geological interpretation; 
o Surpac version 6.7.3 for domain interpretation, compositing and 

block modelling, and  
o Isatis version 2016.1 used for statistical and continuity analysis,  

and grade estimation. 

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 OK estimate was compared against the previous ordinary kriged 
estimate by Tetratech (2013). 

 The estimates are based on the same drill hole data and differences 
are the result of an alternate interpretation philosophy and the 
assessment of risk associated with the data and geological 
understanding of the mineralisation. The 2017 Mineral Resource 
estimate has been reported within a US$1,400 optimisation shell, 
whereas the previous 2013 Mineral Resource estimate was not been 
reported within any constraining shell. 

 No mining has taken place at Salu Bulo, consequently production 
details are non-existent. 

The assumptions made regarding recovery of by-products.  No by-product recoveries were considered. 
Estimation of deleterious elements or other non-grade variables of 
economic significance (eg sulphur for acid mine drainage 
characterisation). 

 Estimations of any deleterious elements were not completed for the 
Mineral Resource. 

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

 Block size used is 20mN, 5m E and 20m RL and sub-celled to 
1.25mN x 0.625mE x 1.25mRL. The bulk of the drilling data was on 
30m x 50m and 50m x 100m spaced sections.  

 An oriented ellipsoidal search was used on a domain by domain 
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basis. 
Any assumptions behind modelling of selective mining units.  No assumptions of selective mining units were made. 
Any assumptions about correlation between variables.  No assumptions were made as gold was the only variable that had 

sufficient data available to support an estimation. 
Description of how the geological interpretation was used to control the 
resource estimates. 

 Geological interpretation guided the creation of constraining 
mineralised domains. Mineralised domains were used as hard 
boundaries and were informed only by composited samples lying 
within those domains. 

Discussion of basis for using or not using grade cutting or capping.  Necessity for grade cutting was based on basic exploratory data 
analysis, including the level of grade variability as expressed by the 
coefficient of variation (“CV”). 

 Grade cutting completed on a domain basis using on log normal 
probability plots of the grade distribution to determine appropriate 
level of cutting to minimise the influence of extreme grade outliers. 

 Subsequent high grade capping was determined using metal at risk 
analysis. 

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 was validated using the following techniques: 
o Visual 3D checking and comparison of informing samples and 

estimated values; 
o Global statistical comparisons of raw sample and composite 

grades to the block grades; 
o Validation ‘swath’ plots by northing, easting and elevation for 

each domain, and  
o Analysis of the grade tonnage distribution. 

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

 Tonnages were estimated on a dry basis. Moisture was not 
considered in the density assignment. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality parameters applied.  The adopted cut-off grade for reporting is 0.5g/t Au, based on 
preliminary economic considerations and in-line with the reporting of 
mineral resources and reserves from the PFS update (2015). 

 The basis for eventual economic extraction was the use of 
optimisation shells using Whittle software with all-in cost parameters 
and a base gold price of US$1,400. The software defines cut-off 
values based on iteration. 
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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. 

 Mineralisation is near surface and of grades amenable to 
conventional open pit mining methods.  

 The assumed mining method would use drill and blast, utilising 2.5m 
mining flitches to a maximum vertical depth of 300m. An overall pit 
slope of 40° is assumed to be attainable based on the PFS (2015) 
update. 

 A minimum downhole length of 2m was used in the interpretation of 
the mineralisation, which equates to 1.5m width. 

 The mineralisation domains do not contain dilution other than the 
incorporation of low grade material into the interpreted domains to 
maintain continuity. 

 The basis for eventual economic extraction was the use of 
optimisation shells using Whittle software with all-in cost parameters 
and a base gold price of US$1,400. 

 Cost parameters used for the calculation of the cut-off grade 
optimisation of the shells included: 

 Total Ore Costs - $12.25/t, this  included process costs of 
$7.79/t, and Grade Control costs of $0.81/t; 

 Mining recovery 100%, Dilution 0%; 
 Metallurgical recovery of 70% oxide, 90.5% fresh; 
 Royalty 3.75%; 
 Transport $4.45/oz, and 
 Refining $1.93/oz. 

 The Mineral Resource estimate has been reported within a US$1,400 
gold price shell. 

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. 

 Mining and processing of similar gold deposits within the proximity of  
Salu Bulo Project are known. Based on this and the updated PFS 
(2015), it is assumed that the deposit will be amenable to economic 
extraction.  

 Minnovo Pty Ltd undertook a metallurgical review in April 2017 based 
on a 2.5Mtpa process plant in line with previous PFS. Using the 
historical test work, and based on carbon in leach (“CIL”) processing 
of the known mineral resources with gravity and flotation circuits for 
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an overall expected recovery of 88-91%. 
 Further geological investigative work and metallurgical test work will 

be completed as part of the DFS in 2018. 
Environmen-
tal 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. 

 The location of waste dumps, tailing storage facilities, haulage and 
access roads, power and processing plants have been determined in 
the PFS. 

 A surface water management plan was undertaken to protect mine 
infrastructure and the environment of the surrounding area from 
potential impacts associated with the proposed mining activities. 

 No assumptions were made regarding any environmental restrictions. 

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. 

 Bulk density was determined from a total of 1,056 water immersion 
(Archimedes principle) density measurements on drill core samples. 

 Based on the historical data, dry density was assigned as follows: 
o Colluvium/Soil - 1.8t/m3; 
o Oxide/Transition - 2.24 t/m3; 
o Fresh (Mineralised) - 2.62t/m3, and 
o Fresh (Waste)- 2.64t/m3. 

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

 Prior to immersion, for porous samples, the sample was wax coated 
to waterproof the sample so the porosity is adequately allowed for in 
the measurement. 

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

 The bulk density data was examined with respect to the 
mineralisation domains and further sub-divided by oxidation state. 
There was insufficient data to provide an accurate analysis of the bulk 
density for the oxide mineralisation category, so all oxide material 
was combined. 

 Bulk density was assigned into the model according to the statistical 
means of the mineralisation and oxidation sub-categories. 
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Classification The basis for the classification of the Mineral Resources into varying 
confidence categories. 

 The Mineral Resource has been classified as Indicated or Inferred on 
the basis of a range of qualitative criteria which included: 
o data support as defined by drill spacing; 
o confidence in the domain interpretation; 
o data quality issues affecting particular zones; 
o quality of the estimate (slope of regression; and  
o reasonable prospects for eventual economic extraction 

considerations. 
 Areas classified as Indicated generally applied to regions of 50m or 

less drill spacing, where the level of understanding of the 
mineralisation continuity and quality is considered to be sufficient to 
allow for mine planning and evaluation of the economic viability.  

 Indicated regions have been applied to parts of domains 1 and 7, 
where the steeply modelled geometry was backed up by surface 
outcrop and channel sampling. In addition, areas classified as  
Indicated have a slope of regression/conditional bias slope values of 
0.6 or greater.  

 Areas classified as Inferred generally applied to regions of 50m or 
greater drill spacing, where the level of understanding of the 
geological continuity is considered to be poor. All domains estimated 
contained regions of Inferred material.  

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). 

 The classification of the Mineral Resource has taken into account all 
relevant factors through qualitative approach as described above. 

Whether the result appropriately reflects the Competent Personʼs view 
of the deposit. 

 The Mineral Resource estimate reflects the Competent Person’s view 
of the deposit. 

Audits or 
reviews 

The results of any audits or reviews of Mineral Resource estimates.  An external review was completed by a reputable third party mining 
industry consultant (CSA Global Pty Ltd). 

 Internal peer review of the estimation methodology was conducted.  
 The reviews have not identified any material issues with the Mineral 

Resource estimate. 
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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 relative accuracy of the Mineral Resource estimate has been 
determined by the application of qualitative criteria and by 
consideration of the estimation quality (slope of regression). 

 Descriptions of drilling techniques, survey, sampling/sample 
preparation, analytical techniques and database 
management/validation would indicate that assay data collection, 
quality control and management is within industry standards. 

 On balance the database represents an accurate record of the drilling 
undertaken at the project. 

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. 

 The Mineral Resources estimate constitutes a global resource 
estimate. 

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

 No production data is available as the Salu Bulo Project has not been 
mined on a commercial basis. 
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JORC	Code,	2012	Edition	–	Table	1		
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 (eg 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. 

 All sampling data is historical and only limited details of the sampling 
techniques used are available. As Masmindo Mining Corporation 
(“Masmindo”) uses standard protocols for drill sampling, it can be 
assumed that those sampling techniques used at Tarra are the same 
as that implemented at the nearby Awak Mas deposit as summarised 
below: 
o Drill core (HQ) was generally sampled on 1m intervals, 

contingent on geology and core recovery; 
o Core was collected directly from the core barrel into core boxes; 
o Core samples were split in half, with the top half of the core 

analysed and other half retained as reference core in the tray; 
o RC cuttings were collected over 1 m intervals via cyclone into 

plastic bags; 
o Dry samples of nominal 20-25kg weight were riffle split to 

provide 3-5kg primary samples for assay, and 
o Wet samples were sampled from the settled and decanted 

sample bag using multiple spear samples to form the primary 
sample (potential bias). 

 Other historical exploration sampling has included stream sediment 
sampling, “Wacka” percussion drill grid soil sampling, float and rock 
chip/channel sampling, trenching and surface traverse sampling. 

 No specialised measurement tools, e.g. downhole gamma sondes, or 
handheld XRF instruments, etc. were employed. 

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

 No specialised measurement tools, e.g. downhole gamma probes, or 
handheld XRF instruments, etc. were employed. 

Aspects of the determination of mineralization that are Material to the 
Public Report. 
In cases where ʻindustry standardʼ work has been done this would be 
relatively simple (eg ʻreverse circulation drilling was used to obtain 1 m 
samples from which 3 kg was pulverised to produce a 30 g charge for 

 All data is historical, and only the diamond core drilling was used for 
the estimates, and it is assumed that sampling and assaying 
procedures were technically sound and consistent with normal 
industry practice. 
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Criteria JORC Code explanation Commentary 

fire assayʼ). In other cases more explanation may be required, such as 
where there is coarse gold that has inherent sampling problems. Unusual 
commodities or mineralization types (eg submarine nodules) may 
warrant disclosure of detailed information. 

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). 

 One Asia drilled 2 geotechnical drill holes in 2014 totalling 290.6m 
  Masmindo conducted diamond and reverse circulation drilling 

from1996 to 1998: 
o Diamond drilling of 32 drill holes for 4,589m; 

 generally PQ collar, HQ as standard, reducing to NQ on 
some deep holes, and 

 depths varied from 55m to 245m, average depth of 143m. 
o Combined RC pre-collar and diamond tail of 6 holes for 1,377m; 

 depths varied from 193m to 264m with an average depth of 
230m. 

o All diamond drilling used triple tube recovery; 
o RC drilling of 29 holes for 2,411m; 

 depths varied from 34m to 120m with an average depth of 
83m. 

 Only diamond core was used for the estimate.  
Drill Sample 
Recovery 

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

 Core recovery and drill meterage recorded by field geologists and 
trained core checkers at drill site, prior to transfer of the core to the 
core shed. 

 Recovery recorded is equivalent to the length of core recovered, as a 
percentage of the drill run. 

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

 The wireline triple/split tube system and large diameter PQ core was 
utilised to maximise recovery and sample representivity. 

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. 

 Analysis of core recovery to grade does indicates a trend of higher 
grade with increased core loss, but this is considered immaterial as 
95% of the mineralised samples have good recoveries (>80%). 

 Within the mineralised domains, the average core recovery was 95%. 
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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. 

 Diamond drilling: 
o Drill core is photographed and logged prior to sampling; 
o Core has been geologically and geotechnically logged to a level 

of detail appropriate to support mineral resource estimation and 
mining studies; 

o Lithology, mineralization, alteration, foliation trend, fracturing, 
faulting, weathering, depth of soil and total oxidation are 
recorded, and 

o Orientation of fabrics and structural features are noted. 

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

 Logging has been conducted both qualitatively and quantitatively – 
full description of lithologies, alteration and comments are noted, as 
well as percentage estimates on veining and sulphide amount. 

 All diamond core has been photographed. 
The total length and percentage of the relevant intersections logged.  Total length of all drilling data is 5,966m. 

 The total amount of relevant data used in the estimate is 1,440.2m 
(diamond core only), of which 100% was logged. 

Sub-
Sampling
Techniques 
and Sample 
Preparation 

If core, whether cut or sawn and whether quarter, half or all core taken.  Diamond drill core cut in half by saw. Half core sent for assay, half 
resides on site in secure purpose build shed. 

 Some half core, halved to quarter core for re-assay and for 
metallurgical testing. 

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

 RC chips mixed, split using quartering technique and bagged on site. 
 

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

 No details of the on-site sample preparation techniques are available. 
 However, as Masmindo uses standard protocols for drill sampling, it 

can be assumed that those sampling techniques used at Tarra are 
the same as that implemented at the nearby Awak Mas deposit. 

 For all sample types, the nature, quality and appropriateness of the 
sample preparation technique is assumed to be consistent with 
industry standard practices. 

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

 Standard operating procedures were used to ensure “chain of 
custody” of samples. 
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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. 

 Standard ‘good practice’ procedures were followed to ensure 
representative sampling. 

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

 Sample size of 2-3 kg is appropriate for the grain size of material. The 
sample preparation techniques are considered appropriate to the 
material being sampled. 

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. 

 All on-site preparation of samples and assays were performed by 
internationally accredited labs PT Intertek Utama Services (formerly 
Inchcape). These labs run their own checks and balances. 

 The fire assay gold analyses (50g charge) undertaken are considered 
a total assay method and are an appropriate assay method for this 
type of deposit. 

 For all sample types, the nature, quality and appropriateness of the 
sample preparation technique is assumed to be consistent with 
industry standard practices. 

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. 

 No geophysical tools were used or data analysed. 

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

 No detailed information is available on the quality control procedures 
or results. Occasional blanks and duplicate samples were submitted 
by Masmindo.  

 There are no indications that the deposit is affected (no bias 
identified) by abnormal sampling problems such as those related to 
unusually high proportions of coarse free gold.  

 Acceptable levels of accuracy and precision have been assumed. 
Verification
of Sampling 
and
Assaying 

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

 Verification of significant intersections has not been completed. 

The use of twinned holes.  No twinned holes have been drilled to date. 
Documentation of primary data, data entry procedures, data verification, 
data storage (physical and electronic) protocols. 

 The majority of the historical drilling data exists as hardcopies on site 
which have been scanned electronically to PDF files. 

 No documentation of data handling protocols and data processing is 
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available. 
Discuss any adjustment to assay data.  All data below detection limit (of 0.01 ppm Au) and “0” values have 

been entered as a small value of 0.005ppm Au which is half the 
detection limit.   

 Negative values, missing samples, interval gaps denoted by no 
sample (NS) and cavities were assigned as nulls (blanks) and ignored 
when extracting composites for grade interpolation estimation.   

 Samples not received, or with insufficient sample weight for analysis 
had the interval left blank in the database. 

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. 

 All holes sighted with handheld GPS. Upon completion ground survey 
teams were contracted to verify location and elevation of the collars. 

Specification of the grid system used.  All collar coordinates are recorded in the UTM WGS 84 Zone 51 
(Southern Hemisphere) coordinate system.  

Quality and adequacy of topographic control.  Data consisting of 5m contour lines generated from an IFSAR-based 
topographic relief model was purchased from Intermap. A 3D digital 
terrain model (“DTM”) or surface was provided as smoothed 5m 
spaced contours and as such does not accurately reflect in detail the 
local extreme steep relief. 

 Comparison of the topographic triangulation to drill hole collar 
elevations show significant differences ranging from 41m above the 
drill collars to 19m below.  

 A total of 20% of the holes have a collar RL that is different by more 
than +/- 10m to the contoured topography surface, with most being 
below the topography 

 This topography discrepancy is not material for the Mineral Resource 
estimate as the estimation domains have been clipped by the 
colluvium surface as defined by the drillholes which generally lies 
beneath the smoothed contoured topography surface. The amount of 
mineralised material above the topographic DTM which has been lost 
by clipping with the topography surface is likely to be less than 1% of 
the contained metal reported for the Mineral Resource estimate. 

 The volume of unmineralised material above the colluvium surface is 
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Criteria JORC Code explanation Commentary For all sample types, the nature, quality and appropriateness of the sample preparation technique.  For One Asia diamond drilling, the sample preparation was by PT. Geoservices LTD where: o Samples were weighed, dried at 105°C; o Jaw crushed (to nominal 4mm) if required; o The whole sample was pulverized via LM5 ring mill pulverisers, and o Samples >3kg were split and pulverized in separate lots.  Historic RC and diamond drilling sample preparation was by Indo Assay Laboratory and consisted of: o Samples were oven dried and weighed; o Entire sample jaw crushed to -6mm prior to hammer milling to -1mm; o A 300g sample was split with the residual stored, and o Sub-sample pulverised to a nominal P90% -75um and homogenized.  The quality of the wet RC drilling sampling is problematic and may be biased. RC drilling in wet ground conditions has been discontinued in favour of diamond coring.   Dry RC sampling procedures were satisfactory and consistent with normal practices.  For all sample types, the nature, quality and appropriateness of the sample preparation technique is consistent with industry standard practices. Quality control procedures adopted for all sub-sampling stages to maximise representivity of samples.  For core sampling the same side is consistently sampled, half-core with the bottom of hole line is retained in the tray. The assay sub-sample is placed into sample bags labelled with the assigned sample number. 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.  For One Asia drilling no field duplicates were collected, but pulp duplicates were re-submitted out of batch to the primary assay laboratory.  For historical drilling programmes duplicate sampling and check assaying was completed and no significant biases were identified. 
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most likely to be in error. This topographic discrepancy needs to be 
addressed for detailed mine planning to ensure accurate waste 
volume representation particularly in areas with steep ridges and 
valleys. 

Data 
Spacing and 
Distribution 

Data spacing for reporting of Exploration Results.  The ‘Wacka’ drill soil sampling program was conducted on 200m x 
20m spaced lines for a total of 1,198 samples. 

 Drill holes have been spaced on 40m sections along strike, drilled 
from 2 directions, with an effective downdip spacing of greater than 
60m to 100m. 

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. 

 Drill hole spacing is sufficient to define grade continuity, geological 
continuity, depth and lateral extents of mineralization to support and 
Inferred Mineral Resource. 

Whether sample compositing has been applied.  No sample compositing has been 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. 

 The Main Tarra mineralized zone was identified as a northwest 
trending gold anomaly. 

 Drill holes were inclined between 30° and 65°, and drilled from 2 
directions (NE-SW) in order to target the mineralised Tarra basal fault 
which forms a topographic cliff face. 

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 sub-vertical orientation of the mineralisation coupled with steep 
drill holes can produce long down-dip intersections in places, 
however most have sampled the full mineralised zone thickness and 
any sample bias as a result of this is not considered to be material to 
this estimate. 

Sample
Security 

The measures taken to ensure sample security.  Standard operating procedures to ensure ‘chain of custody of 
samples. 

 Retained portions of samples and half core stored securely in the 
core shed. 

Audits or 
Reviews 

The results of any audits or reviews of sampling techniques and data.  Several reviews have been undertaken by independent consultants 
over the life of the Project and include: 
o CSA Global (2017); 
o Williams and Davys (2015); 
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o One Asia (2015); 
o Tetra Tech (2013), and 
o SRK Consulting (1998). 

 

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. 

 One Asia holds a 100% beneficial interest in the Tarra Prospect via a 
7th Generation Contract of Work (“CoW”) through its wholly owned 
subsidiary PT Masmindo Dwi Area. 

 PT Masmindo Dwi Area is an Indonesian foreign investment 
company, which owns the exploration and mining rights to the Tarra 
Prospect  through the CoW with the Government of the Republic of 
Indonesia.  

 The 7th Generation CoW was granted on 19 February 1998 and 
covers an area of 14,390 ha. 

 The CoW allows for 100% ownership, and is located within a non-
forested area – (APL) Land for Other Uses. 

 The AMDAL for the project has been approved and Environment 
Permit Issued April 2017. 

 The Competent Person is not aware of any other agreements that are 
material to the Project. 

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 CoW defines a construction period of 3 years and an operating 
period of 30 years. 

 The Competent Person has not been advised of any environmental 
liabilities associated with the Tarra Project at this time. 

Exploration
Done by Other 
Parties 

Acknowledgment and appraisal of exploration by other parties.  PT Asminco Bara Utama and New Hope Consolidated Industries Pty 
Ltd, through P.T. Masmindo Eka Sakti, were the first to initiate 
exploration activities in the area. This mainly involved reconnaissance 
surveys within Bajo River and Ulusalu areas. 

 From 1988 to 1989, a regional reconnaissance survey was 
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undertaken by Battle Mountain Gold Company, which resulted in the 
discovery of the Awak Mas Deposit and the identification of the Tarra 
Prospect. 

 From 1991 to 1992, Battle Mountain identified a number of stream 
sediment anomalies in the vicinity of the Tarra Prospect. 

 In 1996, a regional soil geochemical survey over the Tarra region 
delineated numerous gold anomalies, including a conspicuous 
signature extending to the northwest. 

 From 1996 to 1998, Masmindo conducted infill and follow-up stream 
sediment sampling, ‘Wacka’ drill soil sampling, float and rock 
chip/channel sampling and, ultimately, diamond and reverse 
circulation drilling at the Tarra Main and Kandeapi Prospects. 

 From September 1998 to June 1999, Placer Dome Pacific (Placer 
Dome) conducted geochemical surveys, consisting of trenching and 
surface traverse sampling, coupled with prospect testing by diamond 
drilling in Tarra North West, Bandoli, Freddy, Puncak Utara, Puncak 
Selatan, Salu Bulo and Sewatu Prospects. 

 All of the above exploratory works delineated a broad regional 
geochemical anomaly resulting in the identification of two advanced 
prospects - i.e. Main Tarra and Salu Bulo and 10 other prospects that 
are at early exploration stages. 

Geology Deposit type, geological setting and style of mineralization.  The Main Tarra Prospect consists of a single 10 to 15m wide, 
northwest-trending, sub-vertical structurally controlled mineralized 
zone in the hanging wall of the Tarra Basal Fault. 

 The Tarra Basal Fault is a northwest trending major structure 
traceable up to 1.5 km from Main Tarra to Tarra North West. 

 Mineralisation is controlled by favourable sandstone and siltstone 
units in fault contact with an impermeable hematitic mudstone. 

 Gold mineralisation occurs in a 30m silicified zone at the footwall of 
the fault and along quartz-pyrite filled fractures in the sandstone. 
Silica-albite±calcite alteration is associated with veins, stockworks 
and zones of silicified breccias. 

 Significant supergene enrichment has occurred exploiting the high 
angle extensional structures, which has increased gold grades. 
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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. 

 Exploration results are not being reported. A table of all drill hole 
collars with the listed information and mineralised intersections are 
reported in Appendix 2 of this release. 

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. 

 Exploration results are not being reported 
 Details of length weighting, top cutting and cut-off grades of composite 

samples used for the Mineral Resource estimate are included in 
Section 3 of Table 1 in this release. 

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. 

 Details of sample compositing as part of the Mineral Resource 
estimate are included in Section 3 of Table 1 in this release. 

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

 Metal equivalent values have not been used. 

Relationship
between 
Mineralization 
Widths and 
Intercept 
Lengths 

These relationships are particularly important in the reporting of 
Exploration Results. 
If the geometry of the mineralization 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 (eg ʻdown hole length, true 
width not knownʼ). 

 Drilling has intersected the mineralization associated with the Basal 
Tarra Fault which dips 70° to the NE. 

 Drilling on average was oriented perpendicular to the strike direction, 
honouring the orientation of the mineralization. The mineralised 
domains were constructed in 3D, hence true widths were considered. 

 Downhole intercepts of the steep sub-vertical structures will have a 
downhole length longer than the true width. 
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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. 

 Relevant drill hole location plans and representative drill sections have 
been included in Appendix 1 of this release. 

 All mineralised intersections used in the Mineral Resource estimate 
are tabulated Appendix 2 of this 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. 

 Exploration results are not being reported 
 All relevant drill hole data is incorporated in the Mineral Resource 

estimate. 

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 other exploration data is considered material other than what has 
already been reported in the sections above. 

Further Work The nature and scale of planned further work (eg 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. 

 Additional areas have been identified for infill and extensional drilling, 
including targets along strike, both east and west and downdip, 
including where some of the deep drill holes have stopped short of 
the mineralised zone. 

 Mineralisation in the hanging-wall of the Tarra domain could be 
included in the mineral resource once further drilling assists in defining 
the continuity of these zones. 

 Further delineation of this fault zone, along with assessing the other 
prospects in the Tarra region and associated geochemical anomalies 
will assist in generating further targets for drill testing.  

 Detailed core re-logging and refinement of the structural model will 
help progress the current geological model and enable its use as a 
drill targeting tool both for resource delineation and definition of new 
exploration targets within the CoW 

 A new topographic survey should be undertaken utilising techniques 
such as LIDAR coupled with ground EDM and/or DGPS surveying to 
more accurately represent the ground surface in extreme terrain 
areas.   
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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. 

 Drilling data supplied as CSV files which were validated before 
upload to the database. 

 Validated data is managed in the George7 database which is a 
secure relational SQL (“Structured Query Language”) Server data 
management system. 

 Database tables contain in-built referential integrity, with data entered 
and interrogated using validation tools prior to loading into the main 
tables. 

 Random checks were made comparing hard copy and digital data for 
collar, survey, assay and lithology data. 

Data validation procedures used.  Data validation procedures included: 
o Check for erroneous hole collar outliers - easting, northing, 

elevation; 
o Check actual versus planned collar coordinates; 
o Compare drill collars to the supplied topography surface; 
o Downhole survey checks; 
o Check sampling and logging overlaps, gaps, end of hole 

discrepancies between data tables; 
o Check for unique sampling identification and identification of any 

duplicate samples; 
o Management of preferred assays and precedence numbering; 
o Lookup fields and data coding management; 
o Assay table was checked for negative assays (other than below 

detection limit values), missing assays or assays outside of 
expected ranges, and 

o Visual inspection of the drill holes in Surpac 3D workspace to 
identify spatial inconsistencies of drill hole. 

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

 Cube Consulting Senior Consultant Geologists Adrian Shepherd and 
Denny Wijayadi undertook a site visit to the Awak Mas Project from 
the 27th to the 30th of January 2017.  

 Adrian Shepherd is the Competent Person for this Mineral Resource 
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Criteria JORC Code explanation Commentary 

estimate. 

If no site visits have been undertaken indicate why this is the case.  The Tarra Project was not visited during the site visit due to time 
constraints, and poor accessibility at the time. 

Geological
interpretation 

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

 The confidence in the interpretation is moderate to low as a result of 
the relatively wide data spacing coupled with the complex geology of 
this region. Some local knowledge of the deposit has been lost over 
the years with changing companies and management.  

Nature of the data used and of any assumptions made.  The mineralisation was primarily defined by diamond drill core and 
with the aid of minor surface mapping and sampling.  

 A structural interpretation (Basal Tarra Fault) was made to provide a 
guiding framework to the modelling of the estimation domain. No 
other faults were able to be modelled definitively.  

 A nominal 0.2g/t Au lower threshold was used to wireframe the broad 
mineralised estimation domain on 40m spaced cross sections 
orthogonal to the drilling direction. 

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

 The previous 2015 interpretation appears to have attempted to model 
most of the significant mineralisation, implying good continuity of thin 
intersections across wide spaced data. This has the result of 
increasing the volume of mineralisation beyond what would be 
practically achieved by mining. 

 The Competent Person believes that an alternative interpretation 
such as deterministic wireframing involving multiple narrow domains 
for Tarra (One Asia, 2015), with the current drill spacing, would be a 
higher risk option. 

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

 The structural interpretation forms the basis for the interpretation of 
the mineralised domains for estimation. 

 The broad mineralised domain interpretation at Tarra was an attempt 
to encompass the complete mineralised distribution and produce a 
model that reduces the risk of conditional bias that could be 
introduced where the constraining interpretation and data selection is 
based on a significantly higher grade than the natural geological 
grade cut-off. 
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Criteria JORC Code explanation Commentary 

The factors affecting continuity both of grade and geology.  The main factor affecting the continuity of grade and geology is the 
complex array of faulting and fracturing that is associated with the 
emplacement of mineralisation as well as possibly truncating it in 
places. With the wide spaced data defining the mineralisation, this 
structural complexity is poorly understood. 

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 interpreted mineralised domain is tabular, orientated NW-SE, has 
an overall strike length of approximately 440m, and dips 70° to the 
NE.  

 The mineralised domain width varies from 10 to 15m in thickness. 
 Mineralisation extends from the near surface to 300m below the 

surface. The top of the mineralisation is capped by a cover of 
colluvium. 

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 estimation technique adopted below was considered an 
appropriate method which takes into account the style and nature of 
the mineralisation being estimated. 

 Estimation was by a non-linear technique ‘Localised Uniform 
Conditioning’ (“LUC”) which is a recoverable estimation technique 
typically used for estimation into small blocks using wider spaced 
resource definition drilling. 

 Grade interpolation used 2m composite samples constrained by hard 
boundaries within the modelled mineralisation zones. 

 Top cutting was applied to the data prior to estimation where 
necessary, taking into account the influence of higher grade spatial 
outliers. 

 Interpolation parameters were derived using standard exploratory 
data analysis techniques of statistical and continuity analysis. 

 Appropriate interpolation strategies were developed on a domain 
basis using kriging neighbourhood analysis (“KNA”), which included: 
o A search radii of 150m was used, and  
o A minimum and maximum number of samples of 8 and 25 

respectively, to estimate into the panel blocks. 
 A change of support correction was applied to produce a recoverable 

resource estimate at the local scale (2.5mE x 5mN x 5mRL). This 
change of support correction was ultimately expressed as a single 
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Criteria JORC Code explanation Commentary 

grade in a Selective Mining Unit (“SMU”) scale model utilising LUC 
post processing methodology. 

 Computer software used were: 
o Surpac version 6.7.3 for domain interpretation, compositing and 

block modelling, and  
o Isatis version 2016.1 used for statistical and continuity analysis, 

and grade estimation. 

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

 Check estimates using Ordinary Kriging (“OK”) were completed and 
compared to the final LUC estimate. 

 The LUC estimate was compared against the previous Inverse 
Distance Squared estimate by One Asia (2015) 

 The estimates are based on the same drill hole data and differences 
are the result of an alternate interpretation philosophy and the 
assessment of risk associated with the data and geological 
understanding of the mineralisation. The 2017 Mineral Resource 
estimate has been reported within a US$1,400 optimisation shell, 
whereas the previous 2015 Mineral Resource estimate was not 
reported within any constraining shell. 

 No production has occurred at the Tarra Prospect other than minor 
artisanal workings along fault structures. 

The assumptions made regarding recovery of by-products.  No by-product recoveries were considered. 

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

 Estimations of any deleterious elements were not completed for the 
Mineral Resource estimate. 

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

 Panel block size used is 5m x 20m x 20m (XYZ) and resultant SMU 
block size is 2.5m x 5m x 5m (XYZ).  

 The bulk of the drilling data was on 40m (strike) x 60m to 100m (dip) 
spaced sections. 

 An omni directional search radii of 150m was used within the plane of 
mineralisation. 

Any assumptions behind modelling of selective mining units.  Selection of the SMU size was based on the geometry of the 
mineralisation and the likely degree to which selective mining can be 
successfully applied to the visual geologically based grade 
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Criteria JORC Code explanation Commentary 

boundaries. 

Any assumptions about correlation between variables.  No assumptions were made as gold was the only variable that had 
sufficient data available to support an estimate. 

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

 Geological interpretation guided the creation of the constraining 
mineralised domain which was used as a hard boundary for 
estimation. 

 Only those composited samples lying within the domain were used for 
the grade interpolation. 

Discussion of basis for using or not using grade cutting or capping.  The necessity for grade cutting was based on basic exploratory data 
analysis, including the level of grade variability as expressed by the 
coefficient of variation (“CV”).  

 Grade cutting completed on a domain basis using log normal 
probability plots of the grade distribution to determine appropriate 
level of cutting to minimise the influence of extreme grade outliers. 

 Subsequent high grade capping was determined using metal at risk 
analysis. 

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 was validated using the following techniques: 
o Visual 3D checking and comparison of informing samples and 

estimated values; 
o Global statistical comparisons of raw sample and composite 

grades to the block grades; 
o Validation ‘swath’ plots by northing, easting and elevation for 

each domain, and  
o Analysis of the grade tonnage distribution. 

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

 Tonnages were estimated on a dry basis. Moisture was not 
considered in the density assignment. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality parameters applied.  The adopted cut-off grade for reporting is 0.5g/t Au, based on 
preliminary economic considerations and in-line with the reporting of 
mineral resources and reserves from the updated PFS update (2015). 
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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. 

 Mineralisation is near surface and grades are amenable to 
conventional open pit mining methods.  

 The assumed mining method would use drill and blast, utilising 2.5m 
mining flitches to a maximum vertical depth of 300m. An overall pit 
slope of 40° is assumed to be attainable based on the PFS (2015) 
update. 

 Mineralised domains were developed on the basis of continuity in 
diffuse styles of mineralisation and thus included some lower grade 
zones.  

 Domaining for LUC estimation incorporates zones of internal dilution 
to ensure grade continuity and produces robust geometrically simple 
zones amenable to selective open pit mining. 

 The basis for eventual economic extraction was the use of 
optimisation shells using Whittle software with all-in cost parameters 
and a base gold price of US$1,400. 

 Cost parameters used for the calculation of the cut-off grade and 
optimisation of the shells included: 
 Total Ore Costs - $12.25/t, this included process costs of $7.79/t, 

and Grade Control costs of $0.81/t; 
 Mining recovery 100%, Dilution 0%; 
 Metallurgical recovery of 70% oxide, 90.5% fresh; 
 Royalty 3.75%; 
 Transport $4.45/oz, and 
 Refining $1.93/oz. 

 The Mineral Resource estimate has been reported within aUS$1,400 
gold price shell. 

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. 

 Mining and processing of similar gold deposits within the proximity of 
the Tarra Prospect are known. Based on this and the updated PFS 
(2015), it is assumed that the deposit will be amenable to economic 
extraction.  

 Minnovo Pty Ltd undertook a metallurgical review in April 2017 based 
on a 2.5Mtpa process plant in line with previous PFS. Using the 
historical test work, and based on carbon in leach (“CIL”) processing 
of the known mineral resources with gravity and flotation circuits for 
an overall expected recovery of 88-91%. 
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Criteria JORC Code explanation Commentary 

 Further geological investigative work and metallurgical test work will 
be completed as part of the DFS in 2018. 

Environmen-
tal 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. 

 The location of waste dumps, tailing storage facilities, haulage and 
access roads, power and processing plants have been determined in 
the PFS. 

 A surface water management plan was undertaken to protect mine 
infrastructure and the environment of the surrounding area from 
potential impacts associated with the proposed mining activities. 

 No assumptions were made regarding any environmental restrictions. 

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. 

 No bulk density measurements are available.  
 A value of 2.6 t/m3 was assigned to fresh material in line with the 

previous estimate and other estimates in the project area. 
 Colluvium/soil was assigned a density value of 1.8 t/m3 

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

 No bulk density measurements are available.  

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

 The bulk density for oxide/transitional/ fresh material were assumed 
to be the same. 

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

 The Mineral Resource estimate has been classified as Inferred based 
on a range of qualitative criteria which included: 
o data support as defined by drill spacing; 
o confidence in the domain interpretation; 
o data quality issues affecting particular zones; 
o quality of the estimate (slope of regression), and  
o reasonable prospects for eventual economic extraction. 

Whether appropriate account has been taken of all relevant factors (ie 
relative confidence in tonnage/grade estimations, reliability of input data, 

 The classification of the Mineral Resource estimate has taken into 
account all relevant factors through qualitative approach as described 
above. 
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Criteria JORC Code explanation Commentary 

confidence in continuity of geology and metal values, quality, quantity 
and distribution of the data). 
Whether the result appropriately reflects the Competent Personʼs view 
of the deposit. 

 The Mineral Resource estimate reflects the Competent Person’s view 
of the deposit. 

Audits or 
reviews 

The results of any audits or reviews of Mineral Resource estimates.  An external review was completed by a reputable third party mining 
industry consultant (CSA Global Pty Ltd). 

 Internal peer review of the estimation methodology was conducted.  
 The reviews have not identified any material issues with the Mineral 

Resource estimate. 
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 relative accuracy of the Mineral Resource estimate has been 
determined by the application of qualitative criteria and by 
consideration of the estimation quality (slope of regression). 

 All sampling data is historical and only limited details of the sampling 
techniques are available. As Masmindo uses standard protocols for 
drill sampling, it can be assumed that those sampling techniques 
used at Tarra are the same as that implemented at the nearby Awak 
Mas deposit. 

 The relative accuracy and confidence level in the estimate and the 
supporting data is reflected in the classification of the Mineral 
Resource estimate as Inferred. 

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. 

 Although the Tarra Mineral Resource estimate for gold is a 
recoverable estimation, it is based on relatively wide spaced data 
estimated into panel sized blocks, and is therefore of low to moderate 
confidence at the local scale, and should be regarded as a global 
estimate.  

 Infill drilling will improve confidence at a local scale. The "localisation" 
of the Uniform Conditioning process is a post processing process on 
panel sized blocks to show a likely grade tonnage profile at the 
nominated SMU size. 

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

 No production data is available as the Tarra Prospect has not been 
mined on a commercial basis. 

 


