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1 SUMMARY 

1.1 INTRODUCTION 

At the request of Mr Brian Lueck, Director of Otterburn Resources Corp, (“Otterburn”), Nolidan 
Mineral Consultants (“Nolidan”) was commissioned in November 2014 to prepare this Technical 
Report on the Kainantu project (“the Project”) in accordance with National Instrument 43-101 – 
Standards of Disclosure for Mineral Projects (“NI43-101”) including a mineral resource estimate of 
the Irumafimpa-Kora gold copper deposit. 

The Kainantu property covers a total area of 405 sq.km and is located in the Eastern Highlands 
Province of Papua New Guinea, approximately 180 km west-northwest of Lae.  

The Project as described herein is 100% owned by Barrick (Kainantu) Limited (“BKL”), to be renamed 
K92 Mining Limited; a company incorporated in Papua New Guinea, which is 100% owned by K92 
Holdings (PNG) Limited (“K92PNG”), a 100% owned subsidiary of K92 Holdings International Limited 
(“K92 Holdings”).  

Otterburn has, under the terms of a share exchange agreement dated August 21, 2014, agreed to 
purchase 100% of the issued and outstanding shares of K92 Holdings from the shareholders thereof 
on the basis of one share of Otterburn for each outstanding share of K92 Holdings, for an aggregate 
of 49,126,666 Otterburn shares. 

Otterburn is a company incorporated under the laws of British Columbia, Canada; the common 
shares of which are publicly listed on the TSX Venture Exchange. 

 

 

Kainantu Project Location. 

Source: Barrick 2014  

Barrick (Kainantu) Limited ("BKL") is the registered holder of the following tenements in PNG, as 
issued by the applicable government authorities in accordance with the PNG Mining Act 1992 (the 
"Mining Act"): 

1. Mining Lease 150 ("ML150"), effective until June 14, 2024; 

2. Mining Easements 80 and 81 ("ME80" and "ME81 "), each effective until June 14, 2024; 

3. Licence for Mining Purposes 78 ("LMP 78"), effective until June 14, 2024;  

N N 
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4. Exploration Licences 470 ("EL470") and 693 ("EL693"), both of which expired on February 4, 
2015. Applications for renewal were made by BKL in December 2014. To date, the renewal 
applications have neither been approved nor, but remain disapproved outstanding; 

5. Exploration Licence 1341 ("EL1341") which expired on June 21, 2012. Applications for 
renewal were made by BKL in March 2012 and April 2014. To date, the renewal applications 
have neither been approved nor disapproved, but remain outstanding; and 

6. Exploration Licence 1277 ("EL1277") which expired on May 20, 2009. The PNG Minister for 
Mining rejected BKL's application for renewal on December 5, 2011. BKL initiated legal 
action to compel the Minister for Mining to overturn the decision, but the court instructed 
the parties to instead try to reach an out-of-court settlement.  Negotiations in that regard 
have to date been unsuccessful; and if not settled will revert to the courts for a decision. 

1.2 GEOLOGY AND MINERALIZATION, 

The Kainantu property is located within the New Guinea Thrust Belt, close to its northern contact 
with the Finisterre Terrane. The property area is underlain by metamorphosed sedimentary rocks of 
the Early Miocene Bena Bena Formation, unconformably overlain by Miocene age sedimentary and 
intermediate volcanic rocks of the Omaura and Yaveufa Formations. These formations were intruded 
in the mid-Miocene by the Akuna Intrusive Complex, which comprised multiple phases of mafic to 
felsic magma. Late Miocene age Elandora Porphyry dykes formed small high level crowded feldspar 
porphyry dykes and diatreme breccias. 

Mineralization on the property includes gold, silver and copper occurring in epithermal Au telluride 
veins and Au Cu Ag sulphide veins of Intrusion Related Gold Copper (“IRGC”) affinity and also less 
explored porphyry Cu Au systems; and alluvial gold.  The Irumafimpa-Kora vein deposit is the most 
advanced project at Kainantu with current defined resources and past modern mining activity in the 
Irumafimpa area. The deposit occurs in the centre of a large mineralized system approximately 5 km 
x 5 km in area that has been partly delineated by drilling and comprises several individual zones of 
IRGC and porphyry style mineralization. The current resources occupy a broad northwest trending 
mineralized zone more than 2.5 km long and up to 60m wide in which individual veins vary from less 
than one metre wide that pinch and swell over short distances (Au telluride lodes) to more 
continuous veins up to several metres wide (Au Cu Ag sulphide lodes). 

The Kora veins average 3.1m true width; which is the entire extent of the known veins before cutoff 
grades are applied. The Mill veins at Irumafimpa average 1.2m true width, which is the entire extent 
of the known veins before cutoff grades are applied, and also the minimum width used during 
resource estimation. 

Other less advanced prospects on the property include epithermal Au veins similar to Irumafimpa, 
IRGC veins similar to Kora, porphyry Cu Au systems, skarn Cu, Pb and Zn mineralization and alluvial 
gold.  

1.3 PROJECT HISTORY 

Gold was discovered in the area in 1928 in the Kainantu alluvial gold areas on current EL1341, 
however modern exploration did not commence until the early 1980’s. After the discovery of 
Irumafimpa, Highlands Pacific Limited (“HPL”) focused on the high grade Au telluride mineralization 
with little work conducted on the porphyry Cu Au targets. HPL commenced mining operations on the 
Irumafimpa deposit in 2005. Barrick (Niugini) Limited (“Barrick”) purchased the tenement package 
from HPL in late 2007 and concentrated on increasing the resource at ML150 and discovering 
economic porphyry Cu Au mineralization. There has been a significant amount of exploration on the 
property by various owners. The operations history of the Kainantu ML150 Gold Mine is summarised 
in the table below. The operation has been on care and maintenance since January 2009. 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 10 of 112 

 

Kainantu Project Recent History 

From To Irumafimpa Operations History (ML150) 

January 2004 Highlands Pacific DFS approved by Mineral Resources Authority 

2005 October 2007 Kainantu Gold Mine operated as Highlands Kainantu Limited (HKL)  

November 2007 Barrick purchased the Kainantu project. 

January 2008 June 2008 
Barrick suspended mining operations from January to June 2008 in order to 
improve safety in line with Barrick standards. Technical aspects of operation also 
reviewed and implementation of some changes commenced 

July 2008 January 2009 Mining restarted in July 2008 and suspended in January 2009. 

January 2009 December 2009 Exploration of epithermal and sulphide veins continued on ML150 until June 
2009, and then halted due to Corporate review of exploration priorities.   

January 2010 March 2015 Project on Care and Maintenance, limited exploration on EL’s 

March 2015  K92 PNG purchases project from Barrick 

1.4 RESOURCE ESTIMATE 

After a review of previous resource estimates Nolidan recommended to Otterburn that the current 
resource estimate should be quoted: 

a) Using a standard Ordinary Krige estimation approach. Grade caps should be selected to 
restrict the influence of outliers where drilling was sparse. 

b) Cutoffs should be based on a combination of thickness and grade reflecting potential 
mining methods. Lower cut-off grades of 5g/t AuEq for wide veins (> 3m width) and 6g/t 
AuEq for veins between 1.2m and 3m width were suggested.  

c) Resources should not be reported at confidence levels above Indicated.   

A resource estimate was completed for the Irumafimpa-Kora vein systems based on the historical 
surface and underground drilling conducted by previous owners, Barrick and HPL. Face channel and 
grade control samples collected during previous mining operations were also used but have only a 
local influence. 

Comparison of grade control face sampling and drilling in the same mineralized zones shows a 
significant bias towards lower average grades in drilling compared with the average grade of the face 
samples. For all veins the highest recorded values for gold (outliers) occurred in drill hole samples 
and grade capping was therefore used. Face samples are however concentrated in the higher grade 
mining areas, so were included in resource estimation. 

Estimation was conducted using industry standard methods in unfolded space for grade and 
thickness across narrow veins with allowance for minimum mining width. Vein thickness and grades 
for Au, Ag, and Cu were estimated in unfolded 2D space using Ordinary Kriging on grade capped 
composites before being translated back into a true 3D block model. Results were validated against 
informing samples, and nearest neighbour and inverse distance squared estimates. Results are 
presented in the table below and should be read in conjunction with the notes following. 

 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 11 of 112 

 

ML150 long section with blocks coloured by resource category. 

Resource by Deposit, Category and Mining Method 

Deposit Resource Mining Tonnes Gold   Silver   Copper Gold Equivalent 

  Category  Method Mt g/t MOz g/t MOz % Mlb g/t MOz 

Kora/Eutompi 
 

Inferred 
 

Mechanical 3.36 7.1 0.77 32.9 3.55 2.2 161 11.5 1.24 

Hand 1.06 7.2 0.25 40.0 1.37 2.3 55 12.0 0.41 

Irumafimpa 
 
 
 

Indicated 
 

Mechanical 0.01 11.5 0.00 2.2 0.00 0.3 0 12.1 0.00 

Hand 0.56 12.6 0.23 8.9 0.16 0.3 3 13.3 0.24 

Inferred 
 

Mechanical 0.07 7.2 0.02 7.4 0.02 0.2 0 7.7 0.02 

Hand 0.45 11.3 0.16 9.6 0.14 0.3 3 12.0 0.17 

Total All Deposits 
Indicated  0.56 12.6 0.23 9 0.2 0.3 3 13.3 0.24 

Inferred  4.94 7.5 1.20 32 5.1 2.0 219 11.6 1.84 

 
M in Table is millions.  Reported tonnage and grade figures have been rounded from raw estimates to reflect the order of accuracy of the 
estimate. Minor variations may occur during the addition of rounded numbers. There have been no assumptions made as to metal prices or 

recoveries in this mineral resource estimate other than gold equivalents that are calculated for AuEq = Au g/t + Cu%*1.7308 + Ag g/t*0.0185. 

1. The current sample exploration database was supplied by Barrick in MS Access format. 
2. Estimation undertaken in Surpac™, using ordinary kriging (“OK”) in unfolded space. 
3. The estimation block size was 10m in Y and 10m in Z with width estimated in unfolded space as a 

variable. Grade was interpolated by domain using OK estimation with parameters based on 
directional variography by domain. Thickness of the vein was also estimated by OK estimation. 

4. Results validated against drill data and Inverse Distance Squared, Nearest Neighbour, Gram M 
Accumulation estimates and Ordinary Krige uncapped estimates. 

5. Minimum mining width of 1.2 m horizontal.  Grade was diluted to account for minimum width. 
6. This mineral resource estimate is based on 78,935 metres of drilling from 767 holes, and 18,312 

metres of assayed intervals across all lodes. A single vein composite was used for each drill intercept 
on each lode – cut-off for selection was 3 mgms Au Equivalent. There are a total of 2,003 vein 
composites across 19 veins, including 349 face composites. 

7. A mined out area representing the extent of current mining projected across all lodes were removed 
from the final model as the exact location of individual stopes is not clear. 

8. Top caps were applied to the composites for each vein.  Grade caps were selected to restrict the 
influence of outliers where drilling was sparse, and varied by vein.  

9. A minimum of 2 samples and maximum of 12 samples were used for each block.  Search distances 
varied by lode and reflect the variogram ranges of 100-200 m, maximum projection beyond last drill-
hole is 50 m. 

10. The volume for each vein was defined by a wireframe in 3D space and is used to constrain the 
resource blocks. 

11. Lower cut-off grades for reporting were a combination of thickness and grade reflecting mining 
methods:  

Kora Eutompi

Irumafimpa

850 PortalN

Irumafimpa Development

500 m

Resource Category

Indicated

Inferred

Not Classified

Mined Out
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a. Narrow Vein - Shrink Stopes - 1.2 m – 3 m thick and >=6g/t Au eq  or $240/t @$1,200/oz 
b. Wide Vein – Mechanised Stopes - >3 m thick and >= 5g/t Au eq or $200/t @$1,200/oz 

12.  Resource categories are based on estimation confidence and number of informing samples as a 
guide.  Blocks shown in the Long Section have been coloured by resource category.  Turquoise blocks 
are unclassified blocks with only one sample supporting them and are not included in the resource 
estimate. 

13. Density of 2.75 t/m
3
 was used for every vein block. 

1.5 EXPLORATION TARGETS 

The Kainantu project is located in a world class Cu-Au province as evidenced by the underlying 
geology and presence of nearby major projects operated by global majors Barrick, Newcrest and 
Harmony. Nolidan concludes that based on a review of historical exploration and the identified 
mineralization within the Kainantu Project package there remain a significant number of major 
untested and early stage targets. Within ML150 this includes the Kora lodes which are strongly 
mineralized at the limit of drilling and open in all directions, as well as the Judd, Karempe and other 
unnamed mineralized lodes parallel to defined resources which have potentially economic grade 
surface and/or drill values from very limited work to date.  Outside the ML there are continuations 
of the lodes listed above, as well as the strongly mineralized Mati-Mesoan, Arakompa and Maniape 
lodes proximal to the mining lease.  A major porphyry Cu-Au target is evident at shallow depth in the 
A1/Tempe/Tankuanan area to the southeast of ML150. Further away there is substantial 
mineralization at the Aifunka and Kathnel deposits on EL1341 in a separate mineralization centre.  

  

 Kainantu geology and known vein and porphyry deposits and prospects. 

(Source: Barrick, 2014) 
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Nolidan notes that Barrick originally purchased the Kainantu Project for the porphyry Cu-Au 
potential and internal reports rank the project very highly on a global scale. The decision to divest 
the project was made for corporate rationalisation reasons based on global competition for 
exploration expenditure rather than geological prospectivity reasons. This combined with the 
challenging land access meant that field work and drilling was not optimally conducted (e.g. at the 
A1 area). Within the four EL’s surrounding the mine area there are numerous high quality epithermal 
Cu-Au and porphyry prospects which were not available for land access until late in Barrick’s tenure. 
Nolidan notes that Barrick’s minimum target criterion was a nominal 5 million ounces, which 
includes all of the Kainantu vein targets.  It is the view of Nolidan that all exploration targets in the 
Project remain untested or under-tested by modern exploration and that, based on the size of the 
identified system such a target size could indeed be possible following further work.  

Nolidan recommends a complete review and prioritisation of exploration activities early in the 
operational phase. Exploration philosophy and expenditure should be based on a risk-reward 
approach (aligned with company strategy and timeframes). In particular, time to project realisation 
should be considered with opportunities for resource additions on the current ML150 given priority, 
and aspects including target size, likelihood of success and proximity to mining infrastructure and 
metallurgical compatibility being key ranking factors off the current mining lease. Prospect 
prioritisation for expenditure could be improved by a combination of: 

a) District scale targeting over the whole Kainantu project tenement package facilitated by 3D 
integration of available topographic, geological, structural, geochemical, geophysical and 
geochronological data. 

b) Benchmarking of the above against similar projects either in the same area or of similar 
geological setting. 

c) Economic target considerations of size, grade, mining concept and development costs vs 
expected exploration expenditure requirements. 

 

Kainantu Current Exploration Targets  

(Source: Barrick, 2014) 
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1.6 PREVIOUS MINING AND PROCESSING 

During the mining operation at Irumafimpa between 2006 and 2009, mining was predominantly 
shrink stoping with some bench stoping (longhole). The method applied was based on the geological 
structure and varying vein widths. Multiple independent reviews have shown that previous 
operators had considerable difficulty with dilution issues during mining which has been mainly 
attributed to the geological complexity of the veins and a poor understanding of grade distribution 
within the veins. 

The processing plant built to treat the Irumafimpa lodes was demonstrated in the previous operating 
phase between 2006 and 2008 (HPL and Barrick) to be generally well suited to the mineralization in 
that deposit.  

The underground mining operation and process facility have not operated since January 2009. 

1.7 DISCUSSION 

It is Nolidan’s opinion that further investigation is required to understand the geological complexity 
of the veins at Kainantu and the controls on high grade shoots. This will require better resource 
definition. 

The ML150 resource documented in this report is mostly in the Inferred category, and this itself is 
dominated by the Kora area, which also shows higher copper and silver values than Irumafimpa. No 
mining dilution or loss has been taken into account with these resource numbers (other than using a 
minimum width of 1.2m).  Mining dilution or loss will be higher in the narrow lodes at Irumafimpa 
than the wider sulphide lodes at Kora. Figures previously used by Barrick for conversion of resources 
to reserves of 92% for tonnage and 65% for ounces seem appropriate and should kept in mind when 
reviewing resource numbers. 

Significant opportunity remains for resource extension within the immediate mine environment, 
including: 

a) The Irumafimpa-Kora vein system is open at depth, in the central areas beneath the top of 
the mountain (Eutompi) and to the South (Kora) beyond the ML150 boundary.  

b) Drillhole BKDD0023 below Kora is well mineralized with a significant intercept at depth 
(30.6m from 920.8m @ 2.0 g/t Au, 4.8 g/t Ag and 1.3%Cu or 4.3 g/t Aueq).  It represents a 
potential extension to the resource of at least 300m.  

c) Blocks shown in the Long Section in the resource section of this summary have been 
coloured by resource category.  Turquoise blocks are unclassified blocks with only one 
sample supporting them and are not included in the resource estimate.  These areas are 
extensive and represent obvious targets for immediate drillhole targeting. 

d) The area between Kora and Irumafimpa (Eutompi) is untested at depth. 

e) The parallel lodes on ML150, the Judd and Karempe in particular, have been outlined at 
surface showing similar widths and grades to Irumafimpa but have had little drill testing. 

The Kainantu project tenure is comprised of about 405 km2 of exploration tenure in a world class 
province, with the majority of exploration at a reconnaissance stage. There remains significant 
exploration upside and opportunity for major discoveries of further vein deposits and Cu-Au 
porphyries to facilitate project growth and sustainability.   

Nolidan notes that although all of the Resource is in the Indicated or Inferred category, dominantly 
the latter, this is not unusual for a vein style deposit situated well below the surface. Exploration and 
upgrading to measured and indicated categories will require closed spaced drilling and development 
along the veins. The general sequence of work suggested by Nolidan is as follows: 
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a) Exploration at surface using drilling and geophysics to identity the mineralized structures. 

b) Drilling to Inferred category from surface and underground at nominal 100m spacing 
(vertical and horizontal) sufficient to quantify the likely resource for geological continuity, 
general mining methods and metallurgical performance.  

c) Drilling to Indicated category at nominal 25m spacing (vertical and horizontal)  

d) Drilling to Measured category at a nominal 10m spacing (vertical and horizontal). 

The Work Program proposed by Otterburn for 2015 is summarized in Section 1.9 Work Program and 
Budget.  Expenditure is concentrated on exploration within ML150 and EL470 (71% of total proposed 
expenditure for 2015). Within ML150 Otterburn plans to commence an exploration drive to Kora to 
allow drill testing below the current resource at Eutompi. Close spaced drilling is proposed from 
existing underground workings to confirm indicated resources at Irumafimpa. 

 

1.8 RECOMMENDATIONS 

Nolidan recommends that: 

The current resource should be reviewed and a strategy to convert inferred resource to indicated or 
measured resources be instigated to facilitate geology/resource model interpretation and to 
improve resource confidence (reducing project risk). Not all current inferred resources will be able to 
be converted to a higher resource category. 

 Drilling should concentrate on infill drilling of current resources and extensions to veins 
within ML 150. 

 Nolidan agrees with the budget proposal for infill drilling to commence from existing 
underground workings at Irumafimpa and to extend an underground drive towards Kora to 
allow testing below the current Eutompi resource.  

Exploration activities on the exploration licences should commence as soon as practical so that 
expenditure commitments can be satisfied and allow renewal of exploration leases EL470 and EL693. 
Drilling on EL470 and EL693 is prioritized below. 

 Priorities for drilling on EL470 should include the Kerempe and Mati/Mesoan prospects and 
extensions to the Kora lodes to the south east. 

 Priorities for drilling on EL693 should include follow-up drilling of the Arakompa and 
Maniape deposits where historic resources have previously been identified.  

 Further review and compilation of existing exploration data to generate new drilling targets. 

 District scale targeting over the Kainantu project could be facilitated by 3d integration of 
available geological, structural and geochemical data. 
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Kainantu Targets of 2015 Work Program and Budget  

1.9 WORK PROGRAM AND BUDGET 

Minimum expenditures and work programs for the 2015 Anniversary year as committed to the 
Mineral Resources Authority (“MRA”) in application for renewal of exploration tenements are 
presented in the table below.  The expenditure commitments are a minimum commitment to the 
MRA and actual expenditure commitments are anticipated to be significantly higher to meet the 
proposed minimum work programs. Further to this, the MRA will expect additional work to be 
completed by K92 Mining in the 2015 Anniversary year to compensate for Barrick’s non-completion 
of minimum work program in the 2014 anniversary year.  Barrick has not fully met expenditure 
commitments despite compliance with both expenditure and work program commitments being 
required to maintain good standing.  Accordingly, the minimum combined expenditure 
commitments for the 2014 and 2015 anniversary years have been combined and will need to be met 
in 2015. 

 

 

Tenement 
No.  

Commitment 
2015 Period 

Ending 

Minimum 
Expenditure 
Commitment 

Proposed Work 
Program Budget# Proposed 2015 Work Program 

 PGK Expiry Date Unit Amount 

EL470 4/02/2015 1,000,000 4/02/2016 
PGK 

2,000,000 

PGK   2,000,000  30 wks access negotiations, 2 wks 
Library search & data review, 10 wks 
Reconnaissance & Detailed geological 
mapping, significant sampling of soil + 
rock + wacker, samples for petrology 

& whole rock analysis, ground 
magnetic surveying, significant 

trenching & channel sampling, two 
cored drillholes testing extensions to 

Kora veins.  

USD      760,000  

CAD      962,000  

% 
Total 

38% 

EL693 4/02/2015 400,000 4/02/2016 PGK 800,000 

PGK       800,000  10 wks access negotiations, 2 wks 
Library search & data review, 9 wks 

Reconnaissance & Detailed geological 
mapping, significant sampling of float 
+ BCL streams + soil + rock + channel + 

wacker, samples for petrology & 
whole rock analysis, two cored 
drillholes testing vein targets 

USD      304,000  

CAD      385,000  

% 
Total 

15% 
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Tenement 
No.  

Commitment 
2015 Period 

Ending 

Minimum 
Expenditure 
Commitment 

Proposed Work 
Program Budget# Proposed 2015 Work Program 

 PGK Expiry Date Unit Amount 

EL1277 29/5/2009* 400,000 29/05/2015 
PGK 

400,000* 

PGK       400,000  

4 wks review & reconnaissance, 6 wks 
mapping & data interp, significant 

sampling of float + soil + rock, samples 
for petrology, 100m trenching. 

USD $    152,000  

CAD      193,000  

% 
Total 

8% 

EL1341 20/06/2012 150,000 20/06/2015 PGK 305,000 

PGK       305,000  
6 wks review, 4 wks reconnaissance, 

12 wks mapping & data interp, 
significant sampling of float + stream + 
soil + rock + wacker holes, samples for 

petrology 

USD $    115,900  

CAD $    146,700  

% 
Total 

6% 

ML150 3/06/2014 N/A N/A N/A 

PGK   1,721,667  

Close spaced underground drilling to 
confirm indicated resources at 

Irumafimpa. Commence exploration 
drive to Kora and drilling Eutompi. 

USD $    654,233  

CAD $    828,300  

% 
Total 

33% 

Total   

PGK   5,226,667  

  
USD   1,986,133  

CAD   2,515,000  

% 
Total 

100% 

 

Notes - *Renewal date and expenditure commitment for EL1277 yet to be agreed with Minister for Mining and the Mining 
Advisory Council. 

 

For and on behalf of Nolidan Mineral Consultants  

 
 
Anthony Woodward BSc Hons., M.Sc., MAIG 
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2 INTRODUCTION AND TERMS OF REFERENCE 

2.1 ISSUER 

This report is an independent technical review of the geology, exploration and current mineral 
resource estimates for the Kainantu project. 

At the request of Mr Brian Lueck, Director of Otterburn Resources Corp., (“Otterburn”), Nolidan 
Mineral Consultants (“Nolidan”) was commissioned in November 2014 to prepare this Technical 
Report on the Kainantu project (“the Project”) in accordance with National Instrument 43-101 – 
Standards of Disclosure for Mineral Projects (“NI43-101”), including an updated mineral resource 
estimate of the Irumafimpa-Kora gold - copper deposit. 

Nolidan has not been requested to provide an Independent Valuation, nor has it been asked to 
comment on the Fairness or Reasonableness of any vendor or promoter considerations, and 
therefore no opinion on these matters has been offered. 

2.2 TERMS OF REFERENCE AND PURPOSE 

Otterburn intends that this report be used as an Independent Technical Report as required under 
Part 4 “Obligation to File a Technical Report”, of NI 43-101.  

At Otterburn’s request, the scope of Nolidan’s inquiries and of the report included the following: 

1.  Preparation of a new mineral resource estimate reported in accordance with NI 43-101. 

2.  Site verification and review of project. 

3.  Preparation of an Independent Technical Report prepared in accordance with NI 43-101. 

2.3 INFORMATION USED 

This report is based on technical data provided by Otterburn to Nolidan. Otterburn provided open 
access to all the records necessary, in the opinion of Nolidan, to enable a proper assessment of the 
project and resource estimates. Otterburn has warranted in writing to Nolidan that full disclosure 
has been made of all material information and that, to the best of the Otterburn’s knowledge and 
understanding, such information is complete, accurate and true.  

Additional relevant material was acquired independently by Nolidan from a variety of sources. This 
material was used to expand on the information provided by Otterburn and, where appropriate, 
confirm or provide alternative assumptions to those made by Otterburn.  

With respect to Items 6, and 9 through 13 of this report, the authors have relied in part on historical 
information including exploration reports, technical papers, sample descriptions, assay results, 
computer data, maps and drill logs generated by previous operators and associated third party 
consultants. The author cannot guarantee the quality, completeness, or accuracy of historical 
information, nor its preparation in accordance with NI 43‐101 standards. Historical documents and 
data sources used during the preparation of this report are cited in Item 27. 

Throughout this Report, measurements are in metric units and currency is in Canadian Dollars or 
PNG Kina unless otherwise stated. Appendix 1 lists key technical terms and abbreviations used 
throughout this Report. 

Three weeks were spent on data collection and analysis and preparation of this report.  

Investors should note that the statements and diagrams in this report are based on the best 
information available at the time, but may not necessarily be absolutely correct. Such statements 
and diagrams are subject to change or refinement as new exploration makes new data available, or 
new research alters prevailing geological concepts. Appraisal of all the information mentioned above 
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forms the basis for this report.  The views and conclusions expressed are solely those of Nolidan. 
When conclusions and interpretations credited specifically to other parties are discussed within the 
report, then these are not necessarily the views of Nolidan. 

2.4 SITE VISIT BY QUALIFIED PERSONS 

Mr Anthony Woodward of Nolidan visited the Kainantu Gold Mine from 12th November to 13th 
November 2014. The project was on care and maintenance. The two day visit included a review of 
drill core and exploration data from the Kainantu project. Landslides following heavy overnight rain 
had blocked access to the mine workings at the time of Mr Woodward’s visit. Discussions were held 
with Barrick’s Exploration Manager and Mine Manger while on site. 

In the course of the site visit Mr Woodward viewed drill core including sections of the Kora and Judd 
mineralized vein systems. He also examined the drill core processing and storage facilities. Drill 
sections through the mineralized systems were viewed at the exploration office.  Mapping and 
sampling data from the underground workings including stopes at Irumafimpa and photographs of 
the underground development at Irumafimpa was inspected. As drillcore from Irumafimpa was badly 
degraded photographs of Irumafimpa drillcore were viewed at the exploration office.  He located 
and viewed drill logs from surface drilling and original laboratory assay reports were located at the 
exploration office. 

The review of geology and resource estimates was conducted by Mr Woodward who accepts full 
responsibility for the resource estimates quoted in this report. Mr Woodward has sufficient 
experience which is relevant to the Kainantu style of mineralization and deposits under 
consideration and to the activity which he is undertaking to qualify as a Competent Person as 
defined in the 2004 Edition of the ‘Australasian Code for Reporting of Exploration Results, Mineral 
Resources and Ore Reserves’ (Australia) and is a Qualified Person as defined in NI43-101 (Canada). 
He is a member of the Australian Institute of Geoscientists (Member #2668). Mr Anthony Woodward 
is employed by Nolidan Mineral Consultants of Brisbane. 

3 RELIANCE ON OTHER EXPERTS 

During the preparation of this document, Nolidan has relied on the opinions and documentation 
prepared by other experts in both external (consultant) and internal (company) capacity only in 
respect of legal, political, environmental and tax matters relevant to the technical report.   

4 PROPERTY DESCRIPTION AND LOCATION 

The Kainantu property covers a total area of 405 sq.km and is located in the Eastern Highlands 
Province of Papua New Guinea, approximately 180 km west-northwest of Lae (Figure 1).  The project 
is located at the approximate centre of the Project, at 6°06’25” S Latitude and 145°53’27” E 
Longitude. 

The property comprises four exploration licences, EL470, EL693, EL1277 and EL1341, one mining 
licence, ML150, two mining easements, ME80 and ME81, and one licence for mining purposes, 
LMP78. Tenements are owned 100% by BKL but there is an understanding in-place for a 5% share to 
be divested to the local landowners. Further information on this understanding is detailed in Section 
4.3.1. Memorandum of Understanding (MOU).  To the extent known by Nolidan, there are no option 
agreements or joint venture terms in place for the property. A tenement map is shown in Figure 1 
and tenement details are summarised in Table 1. 

The Project as described herein is 100% owned by Barrick (Kainantu) Limited (“BKL”), to be renamed 
K92 Mining Limited; a company incorporated in Papua New Guinea, which is 100% owned by K92 
Holdings (PNG) Limited (“K92PNG”), a 100% owned subsidiary of K92 Holdings International Limited 
(“K92 Holdings”).  
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Otterburn has, under the terms of a share exchange agreement dated August 21, 2014, agreed to 
purchase 100% of the issued and outstanding shares of K92 Holdings from the shareholders thereof 
on the basis of one share of Otterburn for each outstanding share of K92 Holdings, for an aggregate 
of 49,126,666 Otterburn shares. 

Otterburn is a company incorporated under the laws of British Columbia, Canada; the common 
shares of which are publicly listed on the TSX Venture Exchange. 

Nolidan has not undertaken any title search or due diligence on the tenement titles or tenement 
conditions and the tenement’s status has not been independently verified by Nolidan. 

Barrick (Kainantu) Limited ("BKL") is the registered holder of the following tenements in PNG, as 
issued by the applicable government authorities in accordance with the PNG Mining Act 1992 (the 
"Mining Act"): 

1. Mining Lease 150 ("ML150"), effective until June 14, 2024; 

2. Mining Easements 80 and 81 ("ME80" and "ME81 "), each effective until June 14, 2024; 

3. Licence for Mining Purposes 78 ("LMP 78"), effective until June 14, 2024;  

4. Exploration Licences 470 ("EL470") and 693 ("EL693"), both of which expired on 
February 4, 2015. Applications for renewal were made by BKL in December 2014. To 
date, the renewal applications have neither been approved nor disapproved, but remain 
outstanding; 

5. Exploration Licence 1341 ("EL1341") which expired on June 21, 2012. Applications for 
renewal were made by BKL in March 2012 and April 2014. To date, the renewal 
applications have neither been approved nor disapproved, but remain outstanding; and 

6. Exploration Licence 1277 ("EL1277") which expired on May 20, 2009. The PNG Minister 
for Mining rejected BKL's application for renewal on December 5, 2011. BKL initiated 
legal action to compel the Minister for Mining to overturn the decision, but the court 
instructed the parties to instead try to reach an out-of-court settlement.  Negotiations in 
that regard have to date been unsuccessful; and if not settled will revert to the courts 
for a decision. 

The renewal of ML150, ME80, ME81, and LMP78 occurred immediately prior to acquisition of BKL by 
K92PNG.  

The PNG National Government has expressed its desire to recommence mining on ML150 as soon as 
possible to deliver benefits to the local community, Provincial Government and Nation (Barrick 
2014). 
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Figure 1.  Kainantu Project Location and Tenements. 

Source: Barrick 2014 

 

 

Table 1. Project Tenure Details. 

Tenement 
No. 

Grant Date Expiry Date Renewal or 
Appln. Date 

Area 
(km

2
) 

Rent (2014) 
Kina 

Owners
#
 

EL470 5/2/1982 4/2/2015 12/14 95.0 13,160 BKL 

EL693 5/2/1986 4/2/2015 12/24 95.0 13,160 BKL 

EL1277 30/5/2001 29/5/2009* TBA* 68.3 9,400 BKL 

EL1341 21/6/2004 20/6/2012 Pending 4 yrs to 
20/6/2016 

146.8 34,310 BKL 

ML150 4/6/2002 14/6/2024 Current 2.9 3,456 BKL– 95% 
Landowners – 5%** 

ME80*** 14/6/2002 14/6/2024 Current 0.29 N/A BKL 

ME81*** 14/6/2002 14/6/2024 Current 0.35 N/A BKL 

LMP78*** 14/6/2002 14/6/2024 Current 2.1 2,512 BKL 

* Last approved renewal was to 29/05/2009.  Application for renewal of tenure to 29/05/2011 was rejected by the Minister 
for Mining on 05/11/2011.  Barrick undertook legal action to compel the Minister to overturn the decision and renew the 
lease. This was not successful and Barrick continues to negotiate settlement terms and the date for renewal. 

** Ownership of ML150 currently 100% BKL.  5% pledged under commercial terms to Landowners in the 2003 
Memorandum of Understanding, and ratified by the 2014 BKL Share Sale Agreement. 

*** ME80, ME81 and LMP78 are linked to the current ML150. 
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4.1 TENURE 

4.1.1 Exploration Licence 

An exploration licence may be granted for a term not exceeding two years, which may be extended 
under Section 28 of the Mining Act 1992 and Regulation. An exploration licence includes all land in 
the State, within the bounds of the exploration licence, including all water lying over that land. 

An exploration licence authorizes the holder, in accordance with any conditions to which it may be 
subject, to: 

a) Enter and occupy the land which comprises the exploration licence for the purpose of 
carrying out exploration for minerals on that land; and 

b) Subject to Section 162, extract, remove and dispose of such quantity of rock and earth, soil 
or minerals as may be permitted by the approved programme; and 

c) Take and divert water situated on or flowing through such land and use it for any purpose 
necessary for his exploration activities subject to and in accordance with the provisions of 
the Water Resources Act (Chapter 205); and 

d) Do all other things necessary or expedient for the undertaking of exploration on the land. 

The holder of an exploration licence is entitled to the exclusive occupancy for exploration purposes 
of the land in respect of which the exploration licence was granted. 

Subject to Subsection (2), the Minister shall, on the application under Section 24 of the holder of an 
exploration licence, extend the term of the exploration licence for periods each of up to two years, 
where the Board advises the Minister that the holder has: 

a) Complied with the conditions of the exploration licence during the previous term of the 
exploration licence; and 

b) Paid compensation as required by this Act; and 

c) Submitted a programme for the proposed extended term which the Board recommends for 
approval under Section 26. 

Where he considers that it is in the best interests of the State to do so, the Minister may refuse to 
extend the term of an exploration licence. 

Where the Board is unable to give the advice required under Subsection (1) to the Minister, the 
Minister may, after receiving a recommendation from the Board, extend the term of the exploration 
licence for such period or periods of up to two years as he may determine, and include such further 
conditions of the exploration licence as he may consider necessary. 

In considering whether the holder of an exploration licence has paid compensation as required by 
this Act, the Board shall rely on the advice of the Chief Warden 

4.1.2 Mining Lease 

A mining lease (ML) may be granted for a term not exceeding 20 years, which may be extended 
under Section 46 of the Mining Act 1992 and Regulation. A mining lease must be not more than 
60 km2 in area, and be in a rectangular or polygonal shape. 

A mining lease authorizes the holder, in accordance with the Mining (Safety) Act (Chapter 195A) and 
any conditions to which the mining lease is subject, to; - 

a) enter and occupy the land over which the mining lease was granted for the purpose of 
mining the minerals on that land and carry on such operations and undertake such works as 
may be necessary or expedient for that purpose; and 
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b) construct a treatment plant on that land and treat any mineral derived from mining 
operations, whether on that land or elsewhere, and construct any other facilities required 
for treatment including waste dumps and tailings dams; and 

c) take and remove rock, earth, soil and minerals from the land, with or without treatment; 
and 

d) take and divert water situated on or flowing through such land and use it for any purpose 
necessary for his mining or treatment operations subject to and in accordance with the 
Water Resources Act (Chapter 205); and 

e) do all other things necessary or expedient for the undertaking of mining or treatment 
operations on that land. 

Subject to the Act, the holder of a mining lease - 

a) is entitled to the exclusive occupancy for mining and mining purposes of the land in respect 
of which the mining lease was granted; and  

b) owns all minerals lawfully mined from that land. 

4.1.3 Expenditure Commitments 

The tenement package has current annual rents of PGK 85,868 and annual minimum expenditure 
commitments of PGK 1,435,000 under approved work programs for the granted tenements. 
Exploration expenditure on the Kainantu tenements by Barrick up to September 2012 is summarised 
in Table 2. 

Table 2. Exploration expenditure on Kainantu tenements 2008–2012. Source Barrick 2012 

Tenement No. 2008 ($) 2009 ($) 2010 ($) 2011 ($) 2012* ($) Total ($) 

ML150 7,550,567 5,677,662 1,190,921 35,018 106,090 14,560,258 

EL470 656,258 2,740,803 1,659,744 4,554,996 2,966,867 12,578,668 

EL693 -82,011 347,468 100,037 38,896 8,937 413,327 

EL1049 47,684 145,783 42,077 60,583 17,926 314,053 

EL1277 18,387 174,440 40,594 34,980 1,781 270,182 

EL1341 182,903 215,168 1,305,213 1,848,981 253,788 3,806,053 

Project Costs 3,490,130 315,720 1,130,781 2,102,274 2,291,614 9,330,519 

Total 11,863,918 9,617,044 5,469,367 8,675,728 5,647,003 41,273,060 

4.1.4 Reporting Requirements 

Pursuant to the Mining Act (1992), license holders are required to provide reports to the Mineral 
Resources Authority (“MRA”) as follows: 

Mining Licenses 

 Monthly Mineral Return – Submitted every calendar month from date of grant of lease, 
detailing production of minerals (if any), including quantity and value of ore mined/treated 
and the quantity and value of minerals recovered. 

 Monthly Royalty Return - Submitted every calendar month from date of grant of lease, 
detailing minerals won that are shipped/exported, prices and exchange rates at time of sale, 
expenditure, and net revenue from which royalty is calculated and paid to landowner 
groups. 

 Annual report – as for Exploration License. 
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Exploration Licenses 

 Bi-annual prospecting report – submitted every 6 months from date of expiry, on 
cancellation and on surrendering EL. Summarises all works undertaken on or in connection 
with EL since the previous report. 

 Bi-annual expenditure report - submitted every 6 months from date of expiry, on 
cancellation and on surrendering EL. Summarises all expenditure connected with acquisition 
and interpretation of exploration data on the lease. 

 Annual report – submitted every 12 months from date of grant of lease. Provides detailed 
information on all work on, or in connection with the license. Includes aims of works, 
procedures applied and conclusions reached. All relevant data must be included.  

4.2 ROYALTIES  

The Mining Act 1992 (Act) provides that all minerals at or below the surface of any land (i.e. gold, 
silver, copper and other minerals) are the property of the State. K92 Mining, pursuant to the Mining 
Lease from the State, owns what is mined from the orebody. 

The tenements are subject to royalties and interests in favour of the Government of Papua New 
Guinea in accordance with the Mining Act 1992 (Act). The holder of a mining lease or a special 
mining lease under the Act is required to pay a royalty to the State equal to 2% of either: 

 the Free on Board (FOB) value of the minerals, if they are exported without smelting or refining 
in Papua New Guinea; or 

 the Net Smelter Return from the minerals, if they are smelted or refined in Papua New Guinea. 

No other royalty agreements exist over the tenement package. 

While not strictly a royalty cost, the PNG government imposes a second cost on mining projects, that 
of the MRA Levy. This levy is 0.25% of mine revenue (there are no deductions allowed for 
concentrate transport, smelting and refining). 

4.2.1 States Right to Acquire 30% Interest In Mining Projects 

Under the laws and upon grant of a mining licence (ML) or a special mining licence (SML) the State 
may elect at its discretion to take, at sunk cost, up to a 30% participating interest in any major 
mineral development in PNG. Upon exercise of that option, the State will fund its share of capital 
and ongoing costs and the mine developer will be repaid its share of sunk costs. 

In respect of ML150, the State waived its right to acquire a 30% interest in the existing mining 
licence when they were first granted and has no similar rights under the ML renewal process. 
However, the State retains the option in respect of the Exploration Licences should any be converted 
into a Mining Licence or Special Mining Licence. 

4.3 MEMORANDUM OF AGREEMENT (MOA) 

The original tenement holder, Highlands Pacific Limited (“HPL”) signed a Memorandum of 
Agreement (MOA) with the State, the Eastern Highlands Province (“EHP”) Government, the Kainantu 
LLG, the Billimoian Landowners Association (“BLA”), and Associated Landowners on 11th November 
2003.  This Agreement has provided for the allocation and use of the royalties derived from the 
project for the benefit of all stakeholders.   

The agreement was to be reviewed five years after consummation, i.e. in 2008, and bi-annually 
thereafter.  There have been no reviews of the MOA due initially to delays in completion of an 
investigation into Landholding at the Project by the Land Titles Commission (“LTC”), and 
subsequently due to further delays from appeals to the determination by the LTC in 2009. 
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The MOA would normally have expired with ML150 on 13th June 2014.  However, in line with the 
continuance of the mining lease under Section 112 of the Mining Act 1992, the MOA will continue in 
force unless the Minister for Mining decides not to extend the term of the mining lease. 

K92 Mining has discussed and agreed with the MRA that the review of the MOA and Compensation 
Agreement (see 5.4 below) will be delayed until the LTC has finalised review of all appellants to the 
2009 LTC determination, and the primary Landholders for the Project have been declared.  In the 
interim, K92 Mining will comply with the tenets of the MOA and will resurrect aspects of the MOA 
which have been closed while the project has been in care and maintenance. 

4.3.1 Memorandum of Understanding (MOU) 

HPL signed a Memorandum of Understanding (MOU) on 21st August 2003 with the Billimoian 
Landowners Association (BLA).  The MOU was presented to the MRA as an attachment to the MOA.  
The document provides the framework and understanding for the Landowners to receive a 5% 
interest in the Project. 

The agreement to provide to the Landowners a 5% carried equity in the Project was established by 
the Chief Warden Mr Timothy Kota through mediation after a breakdown in negotiations between 
the parties over the draft Compensation Agreement.  

This MOU has no legal or binding effect, however K92PNG agreed with Barrick Niugini under the BKL 
Purchase Agreement to pursue in good faith negotiations to implement the terms of the MOU and 
convey a 5% equity interest in BKL to the BLA. 

4.3.2 Local Business Development Policy (LBDP) 

This document, dated August 2003, was prepared as Annexure A to the MOA.  The policy sets out 
the principles by which direct assistance will be given to the Landowners and local Community.  K92 
Mining will continue to operate under the tenets of this Policy. 

4.3.3 Community Sustainable Development Plan (CSDP) 

This document, dated August 2003, was presented to the MRA as Annexure B to the MOA. 

The Plan provides for coordinated management of the benefit streams arising from the mining 
operation, to ensure that community development was delivered in a sustainable manner. 

Key obligations to the Developer under the Plan are: 

 Royalties. Distribution of royalties to be to the Public Infrastructure Trust Fund for management 
under the CSDP. 

 Community Facilities Grant (CFG). K600,000 allocated by HPL for high priority community 
development projects. 

 Structural Support Grant (SSG). A grant provided between the commencement of commercial 
production and commencement of payment of company tax. 

 Tax Credit Scheme (TCS). The TCS of applicable tax credits to fund local infrastructure projects. 

4.4 COMPENSATION AGREEMENT 

HPL signed a Lands and Environment Compensation Agreement with identified impact communities 
in June 2003.  The agreement was to be reviewed three years from commencing commercial 
production, and every three years thereafter.  There have been no reviews of the agreement due 
initially to delays in completion of an investigation into Landholding at the Project by the Land Titles 
Commission (LTC), and subsequently due to further delays from appeals to the determination by the 
LTC in 2009. 
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BKL has discussed and agreed with the MRA that the review of the MOA and Compensation 
Agreement will be delayed until the LTC has finalised review of all appellants to the 2009 LTC 
determination, and the primary Landholders for the Project have been declared.   

Upon re-commencement of the Project, K92 Mining will convene a forum for discussion to 
determine and ratify a method for implementation of the Compensation Agreement in an 
operational phase now that the LTC has made its 2009 determination.  These forums will involve the 
signatories to the Compensation Agreement (which includes all beneficiaries of the 2009 LTC 
determination), the LTC, the Provincial Administration, and the Development Coordination Division 
arm of the MRA. 

4.5 CARE AND MAINTENANCE 

In January 2008, Barrick sought to place the mine into care and maintenance. The basis of the care 
and maintenance application was that the mining operation was not economic at the market 
conditions existing at that time. To enable the mine to be profitable, one of the key requirements 
was additional tonnages. Accordingly, Barrick submitted that it would undertake significant 
exploration on ML150 and surrounding tenements to prove up sufficient resources to enable mining 
operations to resume. 

Barrick received approval to have the mine in care and maintenance via the Variation to the 
Approved Purposes for Mining Lease No. 150 dated 13 February 2009. 

Barrick received an extension to its care and maintenance until February 2013, when the Mining 
Advisory Council determined that extension of care and maintenance was appropriate provided a 
Mine Closure Plan was submitted.  Care and maintenance has been extended since.  

4.6 ENVIRONMENTAL LIABILITIES 

To the extent known by Nolidan, there are no known environmental liabilities on the property. 

4.7 REQUIRED PERMITS 

The following permits are required for mining operations: 

 License to keep, store or possess explosives;  
o Application will be made by the Registered Mine Manager prior to recommencement of 

underground refurbishment operations. 

 Permit for Persons using Explosives; 
o Competent Persons will be employed for using explosives, and K92 Mining will ensure 

those Competent Persons have this appropriate permitting. 

 Conveyance of Explosives & Dangerous Goods; 
o Application for this permit will be made by the Registered Mine Manager prior to 

commencement of shipping of explosives or dangerous goods to the site. 

 License to keep, or Register premises to store inflammable liquids; 
o This license will be checked and if it is not current then the license will be renewed 

immediately after Completion of the sale agreement. 

 Approval to recruit non-citizens; 
o License is currently held by previous operators.  Approval will be sought by K92 Mining 

immediately after completion of the sale agreement. 

 Gold Export License; 
o K92 Mining will apply for this license prior to recommencement of production 

operations. 

 Export Consignment Form; 
o K92 Mining will pursue this form with the MRA upon receipt of the Gold Export License. 

 Exchange Control for Establishing Foreign Bank Accounts; 
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o Approved, but will be amended by K92 Mining upon completion of the sale 
arrangements. 

 Tax Clearance Certificates for Transfer of Funds out of PNG; 
o K92 Mining will apply for this clearance from the Commissioner of Taxation after 

Completion of the sale arrangements. 

 Liquor License; 
o This application will be made upon Completion of the sale arrangements. 

  Certificate to Conduct Business as a Foreign Enterprise; 
o Not required as K92 Mining will be operating through a PNG company. 

 Registration of an Overseas Company under the Companies Act; 
o Not required as K92 Mining will be operating through a PNG company. 

 Date Transmission VSAT; 
o Not required at this time. 

 Radio Licenses; 
o Granted to previous operator. 

4.7.1 Environmental Permits 

Environmental Permits for the Property are for Water Extraction and Waste Discharge.  
Environmental permits for the site are current until 31st December 2053.  The various iterations of 
the Permits are described here: 

 14/06/2002; Grant of permits - Water Extraction WE-L3(9), Waste Discharge WD-L3(32) 

 30/08/2004; Amendment for Water Extraction WE-L3(13), Waste Discharge WD-L3(34). 

 12/09/2005; Amendment for Water Extraction WE-L3(13), Waste Discharge WD-L3(34). 

 11/12/2007; Transfer for Water Extraction WE-L3(13), Waste Discharge WD-L3(34). Transferred from 
Highlands Kainantu Ltd to Barrick Kainantu Ltd. 

4.8 OTHER SIGNIFICANT FACTORS AND RISKS 

Barrick conducted an extensive investigation into the matter of the all outstanding sales royalties 
and compensations payable by BKL since the commencement of the project. Some of these monies 
remain outstanding due to internal disputes over land ownership, the resolution of which is beyond 
BKL’s control. Barrick, in conjunction with the SAA agreement, will set up bank accounts under BKL 
to hold these monies in trust. Considerable effort has been expended to ensure that Barrick had 
determined the entire value of the amounts outstanding.  Where there are discrepancies, Barrick 
has erred on the side of caution with respect to determining amounts payable.  Any discrepancies 
discovered after handover will be the responsibility of the new management.  Barrick considers that 
once the bank accounts are in place and the populated with the relevant monies, they have 
concluded their obligation to fully investigate and hand over the outstanding monies for the new 
administration’s future management and dispersal. 

Access to areas with existing surface miners is challenging, although well under control at the 
present time. BKL maintains a security presence at the main artisanal mining areas (Kora and 
Irumafimpa). The Security teams are supervised by BKL personnel, but are comprised of local 
Billimoian security contractors who source their personnel from the nearby Billimoian villages. There 
have been no significant artisanal mining issues since this approach was employed (Barrick, 2014). 

Land Ownership and access issues result from inter-clan fighting. This results in delays in assessment 
and advancement of exploration properties. The risk to property is minimal and is mitigated by 
ongoing and proactive Community Relations (“CR”) engagement. 

Strong community relations are imperative to exploring in PNG with community agreement required 
before any exploration activities can take place. The Kainantu area has been beset with CR issues 
since modern exploration commenced, resulting in many prospective areas not being explored and 
very limited drilling. The Barrick CR team have worked to gain the trust of the local landowners and 
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this has resulted in access being granted in many areas which have not previously undergone 
detailed exploration. 

As part of Barrick’s commitment to deal equitably with local communities, Community Engagement 
Agreements between Barrick and local landowners have been put in place prior to any exploration 
activities commencing. These set out what the community could expect from Barrick, including 
incentive payments, rental payments and dispute resolution procedures. The Exploration CR team 
includes up to four community relations officers and six village liaison officers supported by a 
community relations coordinator and Community Relations Manager. 

Community relations personnel deal with all access negotiations prior to any exploration activities 
being undertaken, calculate, resolve and payout compensation payments and attend all Warden’s 
Hearings. (Barrick 2014) 

K92 Mining has undertaken to continue this pro-active CR engagement with affected landowners. 

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 PHYSIOGRAPHY 

The Property lies within an area of mostly rugged topography, with transecting rivers forming lower 
lying areas. Elevations range from 400m to 1600m above sea level. Vegetation is mostly primary 
rainforest with areas of shifting agriculture in valley floors. 

 

 

Figure 2.  Oblique View of Northern Part of Property, Showing Relief and Location of Main Infrastructure. 

Source: Barrick 2012 
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5.2 ACCESS 

The property area is accessed by a two hour drive along the sealed Lae-Madang Highway from Lae. 
Lae is the capital city of the Morobe Province and second largest city in PNG. It is serviced by daily 
flights from Port Moresby and other PNG centres and also hosts the largest cargo port in PNG.  

The property is serviced by a 10 km long formed access road from the Lae-Madang Highway, 
commencing at Gusap Airstrip to the Kumian Process Plant and Office facility.  The access road 
crosses one single lane bridge at the Ramu River. From the process plant site, a formed haul road 
travels 6.5 km to the 800 Lower Portal of the mine.  The haul road crosses three major single lane 
bridges. 

Access and haul roads span 6m width and are constructed within two Mining Easements (ME’s 80 
and 81) commencing at the Ramu Bridge.  The haul road rises 391m in elevation over its total length.  
These roads are graded and reformed generally twice a year in low traffic conditions, and have not 
deteriorated significantly in high rainfall seasons. 

5.3 CLIMATE 

The climate across the Property is variable due to topography. Hot temperatures and wet conditions 
characterize the climate at Kainantu. Daytime temperatures reach 30°C dropping to night time lows 
of 20°C.  A pronounced wet season occurs between November and April, although rainfall is 
common throughout the year. Rainfall averages 235 mm/month during the November to April wet 
season, and 137 mm/month during the dry season. Annual rainfall averages approximately 
2000 mm. Project operation/exploration is subject to the weather; reduced visibility when cloudy 
prevents operation of helicopters and heavy rainfall or earthquakes can trigger landslides. 

5.4 LOCAL RESOURCES 

The Property site offices are located 140 km from Lae, 21 km from Kainantu township and 56 km 
from Goroka (Table 3). Goroka is the Capital of Eastern Highlands Province and contains Local and 
Provincial Level Government Offices. 

Table 3. Local Resources to Property 

Local Resources Lau (Morobe Province) Goroka Kainantu 

Population:  ~100,700 ~18,500 ~6,700 

Elevation:  10m 1600m 1570m 

Distance from Lae:  - 285km 170km 

Distance to Property Site 
Offices 140 56 21 

Airport:  Runway Length 2440m.  

1 Runway;  

Runway max 1646m.  

2 x runways. 
Disused 

Commercial air travel: + 11 flights daily 

3 flights daily.  

1 hr flight from Port 
Morsbey. 

no 

Facilities:   Many 

Schools, hospital, police 
station, district and provincial 
court, tertiary education, fuel 
stations, banks 

School, hospital, police 
station, district court, fuel 
stations, banks. Local Level 
Government Offices. 
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5.4.1 Yonki Dam and Ramu Hydro Electric Power Station  

Yonki Dam provides water for the Ramu Hydro Power Station and the Yonki Toe of Dam Power 
Station operated by PNG Power Ltd. The Dam commissioned in 1991 on the upper Ramu River, has a 
335 Mm3 capacity, a 60 m high earthfill dam wall with 680 m long crest 

Mining Projects including Hidden Valley created a need for additional power output. The Yonki Toe 
of Dam Project was commissioned in 2013 to help meet that need.  

Currently the Ramu 1 Hydro Power station is supplying 54 MW from three generators on to the 
Ramu Grid while the Yonki Toe of Dam supplies 14MW. They are supplemented by 4MW from the 
Pauanda Hydro Power station, 10MW from the Baiune Hydro Power station at Bulolo in Morobe 
Province and a combined thermal generation capacity of 20MW from the diesel power stations in 
Lae, Madang and the Highlands centres, giving a total generation capacity of 102MW into the Ramu 
Grid (PNG Power website, 2014). 

The grid serves Lae, Madang & Gusap in the Mamose Region, and Wabag, Mendi, Mt Hagen, 
Kundiawa, Goroka, Kainantu & Yonki in the Highlands. 

5.4.2 Gusap Airstrip 

The Gusap Airstrip is a fully licenced, international grass strip located in the Ramu Valley and 
maintained jointly by the project and Ramu Agricultural Industries mainly for use in emergencies. 

5.5 INFRASTRUCTURE 

The Kainantu mine is located within ML150 and the main Kainantu exploration camp and processing 
plant are located within LMP78 which is located within EL693. The Property includes all mine 
infrastructure, exploration camps, exploration data and diamond drill core. 

The property is well supported by regional infrastructure, and contains nearly all the necessary site 
infrastructure to recommence mining operations. Elements of the infrastructure will require 
upgrade or servicing, and these will be identified once K92 Mining takes control of the site. 

The following descriptions are summarised from Barrick (2014). 

5.5.1 Power 

Power is supplied to the Property from two sources. The primary source is the PNG Power national 
grid from the Ramu sub-station, located 20 km from the processing plant site. The electrical energy 
for Kainantu operations is delivered by PNG Power from the nearby Yonki Dam Hydroelectric Plant.  
In early 2010, back-up power capacity was reduced to one 530 kVa containerised 415V generator at 
the plant site.  Power from the national grid services both the plant area and is available up to the 
lower portal of the underground mine.  Power reticulation is 11kV.   

5.5.2 Water 

Water for potable use is drawn from two bore wells and treated at an on-site treatment plant.  Raw 
water for use in the process plant is provided primarily from diverted discharge from the 
underground mine, backed up by additional capacity from bore wells and the option to draw water 
from Baupa Creek.  Make-up water can also be supplemented by decant water from the TSF. 

5.5.3 Mine  

Underground mining at Kainantu operated from 2004 to 2008. All infrastructure has been removed 
from the mine. 
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The Irumafimpa Underground Mine comprises: the Lower 800 Portal and workshop, Upper 1300 
Portal, Puma manway Portal, and various escape ways. It consists of a 6 km (5m x 5m) incline from 
the 840 portal to the switchback at the Kora turnoff, where breakthrough of the decline from the 
working levels occurred.  The upper section of the incline from the switchback is 4m x 4m.  Working 
levels 16 to 23,were each developed with a footwall drive, ore development drives, and ancillary 
crosscuts and stoping development.  The working levels are developed at 3m x 3.5m. Two ore passes 
drop from the upper levels to the lower section of the incline. 

5.5.4 Processing Plant 

The Kainantu processing plant (Figure 3) is located approximately 7 km from the opening of the 800 
portal which accesses the Irumafimpa Mine.  The plant has been on care and maintenance since 
December 2008.  Simple processing technology was used and following crushing, screening and 
grinding, sulphide bearing material was separated from non-mineralized host rock by flotation. 

5.5.5 Tailings Storage 

A tailing storage facility (TSF) is located downstream of the process plant adjacent to the Kumian 
Creek, which flows into the Baupa River. Tailings were predominantly a reject from the flotation 
circuit used to separate gold-bearing sulfide minerals from the host rock. 

 

Figure 3. Oblique view of Process Plant and office infrastructure area (circa 2012) 

Source: Barrick 2012 

5.5.6 Office Site 

Additional infrastructure at the property includes an accommodation camp at Kunian, administration 
offices, warehouses, equipment workshops, exploration area and an assay laboratory (Figure 3). 
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Figure 4. Profile view of Exploration Coreshed (left foreground), warehouse (left background) and offices (right 
foreground) (circa 2014) 

 

Figure 5. Aerial view of Process Plant, Tailings Storage Facility and Accommodation Camp (circa 2009) 

Source: Barrick 2012 

At the exploration area the office is accompanied by a core processing shed with extensive roller-
racking for core logging.  A warehouse facility provides secure locked storage for all exploration 
equipment and consumables, and a container laydown provides further storage for equipment and 
sulfidic core which would otherwise be susceptible to weather.  A palletised core farm contains all 
available core from the history of the Project.   
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6 HISTORY 

Gold was discovered in the area in 1928 in the Kainantu alluvial gold areas, however modern 
exploration did not commence until the early 1980’s. After the discovery of Irumafimpa, Highlands 
Pacific Limited (‘HPL”) focused on high grade Au telluride mineralization with little to minor work 
conducted on the porphyry Cu Au targets. HPL commenced mining operations on the Irumafimpa 
deposit in 2005.  

Barrick purchased the tenement package from HPL in late 2007 and concentrated on increasing 
resources at Irumafimpa-Kora and discovering economic porphyry Cu-Au mineralization. There has 
been a significant amount of exploration on the property by various owners, which is summarised in 
Table 4. The operation has been on care and maintenance since January 2009. 

Table 4. Kainantu exploration statistics, Barrick and historical. 

Tenement  Drill Holes Drill Metres Drill Samples Stream Sediments/PC Rock Chips/Trench Soils/Auger 

Barrick 

ML150 24 11404 10522  4 4 

EL470 11 5358 6039  2077/12 926 

EL693     26/65  

EL1277     141  

EL1341 1 530 491 2 939 404 

Historical 

ML150 2497 63934 26456 25/12 185/719 549 

EL470 19 3090 1216 947/486 903/111 1196 

EL693 18 1672 887 294/201 340/452 470 

EL1277    367/178 159/211 624 

EL1341 41 3664 2113 1026/398 2627/168 2802/164 

6.1 PREVIOUS OWNERSHIP 

EL470 was granted to Renison Goldfield Consolidated (PNG) (“RGC”) on 5th July 1982 as PA470.  The 
area of EL693 was granted to RGC as PA462 and held in joint venture between RGC and Kafenu 
Mining until 1986, when a renewal application was rejected.  The area was granted to RGC on 29 
December 1986 as EL693.   

RGC entered a Joint Venture over the EL’s 470 & 693 with Highlands Gold Resources Limited (“HGL”) 
in 1989, with HGL as the Operator.  In 1994 RGC withdrew from the joint venture and the tenures 
became the sole property of HGL.  When HGL was restructured in 1996, the new company Highlands 
Pacific Resources Limited (“HPL”) inherited the properties. 

The properties were joint ventured between HPL and Greater Pacific Gold NL (“GPG”) from 1996 to 
1998 with GPG as the Operator.  This agreement was succeeded by a joint venture between HPL and 
Nippon Metals and Mining Company (“Nippon”) commencing in 1999, with HPL as the Operator and 
Nippon as the Funder.  Nippon withdrew from the joint venture in late 2000. 

In the following years, HPL systematically increased the size of its tenement package with 
applications granted for tenements in 2001 (EL11277), 2002 (ML150, LMP78, ME80, and ME81), 
2004 (EL1341), 2005 (EL1399) and 2006 (EL1400). Barrick purchased the Kainantu tenement package 
from HPL in December 2007 through its 100% owned subsidiary Placer Dome Oceania Limited.  This 
entity’s name was subsequently changed to Barrick Kainantu Limited (“BKL”) which was the most 
recent Holder of the Kainantu package tenements. 

At the time of the purchase by Barrick, the package included seven exploration licences; EL470, 
EL693, EL1049, EL1277, EL1341, EL1399 and EL1400; one mining licence, ML150; two mining 
easements, ME80 and ME81; and one licence for mining purposes, LMP78.  During its term of 
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operations, Barrick surrendered the EL’s 1399, 1400 and 1049; and added two exploration license 
applications; ELA1898 and ELA1899.  These two applications were later dropped in late 2013.   

In November 2011, an application for renewal of EL1277 was rejected by the PNG Minister for 
Mining.  Barrick commenced Court action to dispute this decision in Court.  No settlement has been 
reached out of Court, and the status of EL1277 remains subject to negotiation. 

The current total area of the tenement package is approximately 405 km2. 

6.2 HISTORICAL EXPLORATION 1928-2012 

The Historical Exploration up to 2007 described in this section is summarised from Smith (2008).  

Ned Rowlands, an Australian prospector, first discovered gold in the Kainantu area in 1928 on a 
small creek draining into Abinakenu Creek.  From 1928 to 1940, approximately 102 kg of gold was 
reportedly won as alluvial gold.  Production ceased during WWII and did not resume in the Kainantu 
area until 1947.  Between 1947 and 1972 alluvial gold production from the Kainantu area totalled 
772.8 kg fine gold and 58.9 kg of silver. 

Between 1948 and 1952, copper was discovered at Yonki Creek.  In 1955, prospectors worked this 
small lode, which contained the secondary copper minerals malachite and covellite.  Approximately 
8 tonnes of handpicked ore grading 8% copper was shipped to Australia for processing. 

The southern end of the Irumafimpa lodes was discovered some time prior to 1967.  In 1967, Ken 
Reihder and Ray Frazer started working Prospect Claim 6 for copper and gold.  The workings, known 
as the Kora mine, produced about 1,000 tonnes of gold and copper ore between 1967 and 1970.  
The ore processed through a five-head stamp mill is recorded as averaging three ounces recovered 
gold to the tonne. 

Between 1969 and 1972, most reconnaissance work concentrated on the Yonki copper gold lode, 
which lies south of Abinakenu Creek.  Two samples were collected near Yar Tree Hill from auriferous 
vein quartz reef. 

In early 1982, general reconnaissance was carried out in the area by stream sediment and rock chip 
sampling.  The work confirmed the presence of gold in alluvium and rocks over a wide area. Further 
work was recommended. 

In 1984, further reconnaissance revealed that alluvial gold is present in virtually all of the creeks 
draining a NNW trending ridge between Abinakenu and Asupuia village.  Later in 1984 and 1985, 
various programs were carried out to sample the ridge south and east of the Asupuia – Abinakenu 
ridge.  Later, in 1989, Highlands Gold carried out further sampling east of Mt Kanuna.  One party 
attempted to walk up the main ridge between Asupuia and Abinakenu, only to be turned back by 
hostile landowners. 

Prospecting Authority (PA) 693 was initially granted to RGC (PNG) Pty Ltd on 24th December 1986 
and renewed for a further two-year period on 29th December 1988.  In July 1989, Highlands Gold 
Resources N.L. (HGL) entered into a joint venture agreement with RGC to earn a 50% interest in 
EL693.  Expenditure commitments were fulfilled and HGL assumed its share of the ownership in 
1994. 

Highlands Gold actively explored the Kainantu properties from 1989 to 1994. Their initial work 
consisted of mapping, sampling and trenching.  The work delineated several high grade gold targets 
including Irumafimpa, Maniape and Arakompa. Exploration was focused on Irumafimpa where six 
diamond drill holes were drilled (for a total of 1,402m) during the last quarter of 1992. These drill 
holes returned some very encouraging gold results. To follow up on these, further extensive 
trenching, mapping and sampling was conducted.  During the last half of 1993 a geophysics program 
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comprising magnetics, CSAMT and IP was implemented, and a further 15 diamond drill holes (for a 
total of 3597.3m) were completed.   

In 1996, Highlands Gold was taken over by Placer. In June of that year, Placer floated the exploration 
assets of Highlands Gold off into a new company called Highlands Pacific.  The Kainantu tenements 
became part of the core assets of Highlands Pacific.  That same year Highlands Pacific joint ventured 
the property to a junior exploration company, Greater Pacific Ltd. and this company became 
operator and manager of the project. Greater Pacific however struggled to make any exploration 
progress on the property, due to landowner difficulties and funding shortfalls.  By the end of 1998 it 
became obvious that Greater Pacific would be unable to meet their joint venture obligations. At that 
time Highlands Pacific staff reviewed all of the previous exploration conducted within the Kainantu 
district. This review indicated a very high potential for discovery of a significant tonnage of high-
grade gold mineralization within the Irumafimpa, Maniape and Arakompa vein systems.  A follow up 
work program, to be managed by HPL, was proposed.  

The joint venture with Greater Pacific was terminated early in 1999, and subsequently a joint 
venture with Nippon Metals and Mining Company was ratified. Under the terms of this agreement, 
Nippon was to sole fund the initial stages of exploration whilst HPL manage the exploration 
programs.  In 1999 the Nippon-Highlands joint venture drilled 14 holes in the Irumafimpa area with 
reasonable success.  The following year the venture drilled another 12 holes to further define the 
Irumafimpa resource.  Nippon withdrew from the joint venture in late 2000 and Highlands Pacific 
subsequently regained 100% of the project. 

Local people started mining zones of the Irumafimpa zone in 1992 after the discovery of the outcrop 
by Highlands Gold.  Surface mining at all of the three mineralized structures continues today, and 
provides a major source of income for the local people. 

Modern development of the Irumafimpa deposit commenced in 2004, and the mine has struggled to 
achieve planned mined grades, through a combination of complexity of geology and unplanned 
dilution. The net effect of not achieving planned head grades was a shortfall in metal production 
resulting of purchases of spot gold to enable the company to meet its hedging requirements.  
Continued shortfalls in metal production pushed Highlands Pacific to consider a sale of the assets, 
which was acquired by Barrick Gold in December 2007. 

Barrick conducted Exploration from 2008 to August 2012. In addition to resource evaluation of the 
Kora deposit their priority was discovery of a large porphyry system. Land access issues were the 
main challenge to implementing exploration activities. Access to the high priority A1 project was 
only available for the 6 months before Exploration was halted by the decision to divest the project. 

6.2.1 Geophysical Surveys 

Geophysical surveys conducted on the property are summarised below: 

Table 5. Summary of Geophysical surveys conducted by Barrick and previous owners. 

Survey Year Operator Specifications License 

Pre-Barrick Geophysical Surveys 

Aeromagnetic 1982 Geoterrex 500m Line spacing, 000° Line orientation, 100m terrain 
clearance 

Kainantu Region 

Aeromagnetic 1982 Geoterrex 125m Line spacing, 135° Line orientation, 100m terrain 
clearance 

PA443 

Aeromagnetic 1982 Geoterrex 125m Line spacing, 000° Line orientation, 100m terrain 
clearance 

PA444 

Ground mag 
IP/Resistivity 

1993 Elliott 
Geophysics 

Ground magnetics: 22Lkm 
IP/Resistivity: 16Lkm DDIP over 36 IP spreads 

EL470 
(ML150 Irumafimpa) 

Barrick Initiated Geophysical Surveys 
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Survey Year Operator Specifications License 

Mag/Rad/DTM 2008 UTS 
Geophysics 

Helicopter survey, stinger magnetic sensor, 32L crystal 
pack, GPS, Radar and laser altimeter. 
200m line spacing and 50m terrain clearance. 

Kainantu Package 

Petrophysics 2008 Emmerson, D. Petrophysics analysis of three host rocks and 
mineralization from Arakompa & Irumafimpa. 

EL693, 470, ML150 

AEM 2008 UTS 
Geophysics 

Towed bird helicopter electromagnetics survey 
(AeroTEM IV). 090° line direction.  150m line spacing, 
100m helicopter height, 50m EM Loop height. Total of 
290km2 for 1660 Lkm. 

EL693, 470, 1341  
+ Wamum Project 

Aerial Photos 2009 Fugro 1:20,000. Total area 49.8km2 Kainantu region 

Magnetic 
Inversion 
Model 

2011 Barrick Inversion model created from existing data EL470 (Tankaunen) 
EL470 (A1 Target) 

6.2.2 Geochemical Surveys 

A summary of geochemical surveys by tenement are shown in (Table 6) and was derived from the 
master database compiled by Barrick. As there is a current application to reduce tenement EL1341 
pending as at June 2014, sample information is provided for the reduced tenement area. 

Table 6. Summary of Geochemical surveys conducted by Barrick and previous owners. 

Tenement  Drill Holes Drill Metres BLEG/Stream 
Sediments 

Rock 
Chips/Trench 

Auger/Soils Pan 
Concentrate 

Unknown  

Barrick 

ML150 30 11497.1 - 6/ /8   

EL470 11 6071.7 - 2270/12 /1005   

EL693 - - - 26/ /65   

EL1277 - - - 141/ -   

EL1341 - - 2 191/ /109   

Historical 

ML150 669 53127.25 17/8 183/719 /549 12 4 

EL470 19 3089.7 253/694 900/111 /1194 486 5 

EL693 18 1671.65 107/186 339/452 /471 201  

EL1277   144/223 159/211 /624 178  

EL1341 38 3106.95 6/648 2247/143 164/2522 62 890 

6.2.3 Drilling, targets and results 

Drilling conducted on the property is summarized in Table 7 which was derived from the master 
database compiled by Barrick. At this stage drilling procedures have not been sighted by Nolidan. 

Table 7. Property drilling statistics by prospect (Barrick and others). 

 Surface DD Underground DD RC 

Prospect/area Holes metres Holes metres Holes metres 

Historical 

Irumafimpa/Kora 
and other ML150 

79 16596.45 562 26513.85   

Aifunka Hill 5 902.4   22 716.8 

Arakompa 46 11694.1     

Baupa Creek 3 296.9     

Kathnell 7 667.05     

Maniape 16 2787.3     

Yompossa 2 521.2     
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 Surface DD Underground DD RC 

Prospect/area Holes metres Holes metres Holes metres 

Barrick 

Irumafimpa/Kora 
and other ML150 

24 10689.5 6 807.6   

Kokofimpa 3 2022.9     

Tankuanan 8 4048.8     

Irumafimpa-Kora is an advanced property and updated Resources are described in Section 14. A 
description of the most recent drilling conducted by Barrick at Kora (and Karempe and Judd) follows 
below. The historical drilling by HPL at Irumafimpa was extensive. Project drill collar plans, 
representative sections and descriptions of results for the other prospects were obtained from 
Barrick (2014) unless referenced otherwise. Figure 15 shows the location of the prospects described 
below in relation to property boundaries. 

6.2.3.1 ML150 (Irumafimpa, Kora, and Karempe) 

A representative long section is shown in Figure 6. A total of 24 diamond holes (BKDD0001–
BKDD0019 and BKDD0023–BKDD0027) were drilled by Barrick at Kora for a total of 2022.9m (Table 
8), including a single hole at the nearby Karempe vein system (Figure 7). Drilling confirmed the 
continuity of the Kora Lode and confirmed that the overall system has a vertical extent to >800m. 
Significant intercepts are summarised in Table 9 and Figure 8 shows the consistency of grade 
intersected at Kora. 

 

Figure 6. Kora long section showing potential depth extents of mineralization.  

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 

Table 8. Diamond drillhole information at Kora. 

Hole ID Collar Location Collar Orientation Depth (m) 

Northing Easting RL Azimuth Dip 

BKDD0001 9317626 375484 1855 220 -60 374.3 

BKDD0002 9317766 375485 1914 215 -60 525.3 

BKDD0003 9317626 375484 1855 220 -70 530 

BKDD0004 9317559 375423 1802 220 -60 246.3 

BKDD0005 9317559 375423 1802 220 -70 387.7 

BKDD0006 9317578 375569 1811 225 -70 685 
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Hole ID Collar Location Collar Orientation Depth (m) 

Northing Easting RL Azimuth Dip 

BKDD0007 9317851 375426 1928 220 -60 607.9 

BKDD0008 9317696 375258 1799 220 -65 166.2 

BKDD0009 9317703 375145 1813 45 -75 279.5 

BKDD0010 9317696 375261 1799 170 -60 300.9 

BKDD0011 9317703 375145 1813 40 -45 129 

BKDD0012 9317702 375145 1813 85 -45 271.5 

BKDD0013 9317851 375427 1928 205 -55 267.1 

BKDD0014 9317578 375568 1811 225 -60 608.8 

BKDD0015 9317706 375141 1813 0 -45 235.1 

BKDD0016 9317766 375482 1914 220 -70 235.1 

BKDD0017 9317578 375568 1811 220 -50 262 

BKDD0018 9317703 375145 1813 105 -75 150.1 

BKDD0019 9317851 375426 1928 240 -60 191.7 

BKDD0023 9317946 375301 1924 220 -75 951.4 

BKDD0024 9317880 375462 1933 215 --60 971.9 

BKDD0025 9317625 375007 1846 245 -60 698.7 

BKDD0026 9317946 375301 1824 195 -65 758.7 

BKDD0027 9317625 375007 1846 45 -65 555.2 

 
 

 

Figure 7. Local geology and Barrick drill holes location plan at Kora and Karempe.  

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 
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Table 9. Significant intercepts, Barrick drilling (> 1 g/t Au) at Kora. 

Hole ID From (m) To (m) Length (m) Au (g/t) Cu (%) Metal Accumulation. Factor (gm) 

BKDD0001 279 282 3 5.16 8.37 15.48 

BKDD0001 299 303 4 6.3 8.04 25.20 

BKDD0002 113.3 116.3 3 347.73 0.21 1043.19 

BKDD0005 138.1 146 7.9 20.14 6.74 159.11 

BKDD0005 156 159 3 8.33 7.96 24.99 

BKDD0005 173 182.7 9.7 4.64 0.53 45.01 

BKDD0006 575.2 581 5.8 6.76 7.94 39.21 

BKDD0007 515.15 522.51 7.36 22.78 2.22 167.66 

BKDD0008 87.5 89.5 2 53.36 4.8 106.72 

BKDD0008 123.38 130 6.62 9.57 0.44 63.35 

BKDD0009 218.87 221.36 2.49 207.09 3.04 515.65 

BKDD0009 225.6 231.4 5.8 25.05 2.25 145.29 

BKDD0010 104.8 107 2.2 101.7 15.07 223.74 

BKDD0011 38 47 9 19.17 1.08 172.53 

BKDD0013 488 492 4 228.91 0.45 915.64 

BKDD0015 62.4 73 10.6 184.78 1.85 1958.67 

BKDD0023 945 951.4 6.4 5.55 0.46 35.52 

BKDD0024 619 624 5 12.94 3.54 64.70 

BKDD0026 582.9 593 10.1 8.21 0.97 82.92 

BKDD0027 472 480 8 11.97 0.82 95.76 

 

Figure 8. Cross section 58600mN at Irumafimpa showing consistency of high grade, particularly within the Robinson 
lode. 

 Yellow colouring indicates the Mill lode and orange colouring the Robinson lode Prospect location in relation to property 
boundaries is shown in Figure 15 

(Source Barrick 2014) 
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6.2.3.1.1 Discussion of results 

A review of >100g/t Au and >10% Cu intersections showed greater continuity of high grade at Kora 
when compared to Irumafimpa (Figure 9).  

 

Figure 9. Surface drilling traces showing surface projections of >100g/t Au and >10% Cu. 

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 

 

In addition, veins are wider and likely more continuous than those at Irumafimpa. Metallurgy of the 
gold is free milling compared to refractory gold at Irumafimpa. Mineralization is open in all 
directions. There is also strong potential below the Eutompi area and high grade mineralization to 
the southeast where structures hosting Kora lodes have been identified 800m beyond the ML 
boundary in mapping. 

Potential also exists to define additional vein hosted resources within the ML at Judd and Karempe. 
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6.2.3.2 Judd 

Judd, a narrow intermediate vein system located 200m east of and parallel to Kora was partially 
tested by Barrick holes designed to test the Kora lode at depth. This sporadic drill testing on the Judd 
lode returned a highly encouraging intersection of 3m @ 278 g/t Au (Figure 10). Holes designed to 
specifically target the Judd lode have the potential to yield high grade resources within close 
proximity to the immediate mine environment. 

 

 

Figure 10. Cross section showing narrow mineralization intersected at Judd lode. 

 Pink colouring shows the Judd lode, yellow colouring the Mill lode and orange colouring the Robinson lode.  

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 
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6.2.3.3 Arakompa 

Eighteen holes drilled in the early 1990’s (Figure 11) returned average intersections from the 
Arakompa lode of 3.2m @ 13.3g/t Au. An unclassified historic resource is reported in Section 6.4.2. 

 

Figure 11. Arakompa plan view showing drill hole locations, high grade intersections and strike continuity of 
mineralization.  

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 
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6.2.3.4 Maniape 

According to Gauthier (2008), the prospect was discovered by RGC in 1987 by a soil grid survey, 
following up on anomalous soil in ridge and spur. The prospect was drill tested by Highlands Gold in 
1994 (13 ddh, 1730m) following extensive trenching and 1999 (3 ddh, 903m). Sixteen holes, drilled in 
the early 1990’s returned an average intersection from the Maniape lode of 3.2m @ 17.2g/t within 
broad zones of anomalous gold geochemistry. The drill plan, representative cross section and table 
of intersections are shown below (Figure 12 and Table 10). An unclassified historic resource is 
reported in Section 6.4.2.  

 

Figure 12. Section of Maniape lode system. 

(Gauthier, 2008). 

Location of section on Figure 19.  
Prospect location in relation to property boundaries is shown in Figure 15 
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Table 10. Maniape drill intersections (Gauthier, 2008) 

 

6.3 HISTORICAL EXPLORATION REVIEWS 

Barrick engaged independent consultants Tosdale (2012) and Corbett (2009) to carry out 
exploration targeting reviews for the Kainantu project. Their findings are included below as they 
represent independent assessment of the potential of the Kainantu property. Barrick also 
conducted several internal reviews of the exploration prospectivity. Key findings are summarised 
below.  

6.3.1 Gauthier (2008b) 

Gauthier (2008b) produced a detailed assessment of the prospectivity of the Kainantu property 
identifying multiple high grade epithermal vein prospects and high priority porphyry Cu-Au 
prospects. The report provides a summary of the Priority, Prospect name, Deposit Type, Host rock, 
Alteration Geochemistry, Previous work summary and Reference.  

The high priority vein targets are: 

1. Irumafimpa, Judd and Kora (ML150) 

2. Mesoen–Mati, Maniape, Arakompa 

The high priority porphyry Cu-Au targets are (ranked): 

1. Kora, Timpa, Kesar 

2. Yompossa, Aifunka 

3. Tankaunan – Kompane diatreme, A1 - Headwaters (includes Kokofimpa – Blue Lake – 
Breccia Hill).  

Some are fairly well defined targets that are either at drill testing stage or very close (Kora, Timpa, 
Yompossa). The others are fairly large systems and will require more work to define individual drill 
targets (Kesar, Aifunka, Tankaunan, A1). 
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6.3.2 Maniape Exploration potential (Gauthier, 2008) 

From Gauthier (2008) 

“The western structure is open to the south where it has been defined by trenches for at least 300m 
.Assays from these trenches returned very high Ag (up to 290 g/t) and up to 39.5g/t Au. High Ag 
suggests that this may be the upper part of this structure and that 100- 150m vertical of gold-rich 
veining might occur below. The western structure may have a gold-rich shoot occurring at a different 
level compared to the eastern structure…..  

A porphyry system may underlie the Maniape intermediate sulphidation epithermal system. This is 
suggested by the presence of porphyry style mineralization and alteration at the Headwaters of the 
Tankaunan creek, which is east and at lower elevation. In addition, deeper drill holes at Maniape 
have intersected relatively wide zones of moderate-high copper grades. The potential for porphyry 
style mineralization in this area will be further defined as part of the regional exploration effort. The 
northern extension of the Maniape structure is considered to have low potential because the ridge 
drops sharply in elevation below the favourable 1350m RL level.” 

6.3.3 Corbett (2009) 

Corbett provided review and recommendations for existing exploration targets and highlighted that 
the early stage potential and that many areas of interest had received little follow up: 

Irumafimpa-Kora - The Irumafimpa structure hosts low sulphidation quartz-sulphide Au + Cu 
mineralization typical of that which might form marginal to porphyry Cu-Au intrusions. Continued 
data analysis should seek to identify any link structures, which may form steep plunging shoots 
under conditions of strike-slip deformation. A possible porphyry Cu-Au at the fluid upflow is also 
recognised as a target, below. 

Kesar - While it is stressed exploration at Kesar Creek remains in the very early stage, the project is 
rated with a low priority. The current programme of geological mapping and sampling should 
continue to map out the Kesar Creek prospect which might be accessed at the end of this program. 

Kokofiumpa - Although in the early stages of investigation, Kokofimpa displays many aspects of 
hydrothermal alteration and mineralization commonly associated with porphyry Cu-Au systems and 
so warrants continued investigation. Further work recommended. 

Other targets listed in order of declining merit: 

 The Bilimoia target lies SW of the original Timpae Cu-Au breccia in the vicinity of a Barrick 
Mo in soil anomaly and represents the SE strike extension of the Kora vein. It is targeted as 
a possible intrusion-related upflow for the Kora-Irumafimpa low sulphidation deep 
epithermal Cu-Au vein mineralization. 

 Kora Deep occurs as the deeper portion of the Kora-Irumafimpa 

 Barora, which represents an intense magnetic high and site of mixed anomalous 
geochemistry, has long been targeted for possible blind porphyry Cu-Au mineralization  

 The Mesoan vein system, which is parallel to and NE of Irumafimpa, is evidenced at the 
surface by artisan workings and so warrants follow up geological mapping and sampling 
when access has been gained. 

 The Kompane diatreme is rimmed by anomalous Au, Cu, Ag, Zn, Pb and Mo geochemistry as 
a theoretical site for carbonate-base metal style Au mineralization 

 The Ridge NNE of Maniape which contains anomalous Au, Cu, Pb and As geochemistry has 
probably not been prospected and warrants follow up.  
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 There are strong As anomalies in the Mainape-Arapompa-Kampane area which require 
verification, as much of this area was prospected in the 1989 program. If these soil 
anomalies are valid, further follow up is required. 

6.3.4 Tosdale (2012) 

The summary and recommendations were offered by Tosdale (2012) regarding future exploration 
programs are included below:  

Different levels of separate magmatic-hydrothermal systems underlie the Tankuanan, Timpe, A1 
(Moly Hill), and Breccia Hill prospects. Significant exploration on Tankuanan has failed to identify a 
potentially economic porphyry Cu system, and further exploration expenditure does not appear 
warranted. The only exception would be a program to test for higher grade that might be accessible 
under the potentially inclined late mineral pebble breccia and late mineral sericitically altered 
porphyry that outcrops on the west side of the Tankuanan property. 

In contrast, the lack of systematic exploration on the Breccia Hill and A1 (Moly Hill) prospect coupled 
with geologic evidence suggest that these prospects could contain mineralized systems. What is also 
unknown is the deposit types or the potential depth beneath the current surface. At least at the 
Timpe prospect, the presence of a hydrothermal system is evident, as the geologic and geochemical 
data confirms that it represents a separate system from the nearly Tankuanan porphyry prospect. 
However, at the current outcrop levels, the mineralized breccia may represent a level of a porphyry 
Cu system that lies above the level of significant Cu and Au mineralization. 

6.4 HISTORIC RESOURCE AND RESERVE ESTIMATES 

All mineral resources reported in this section are provided for informational purposes only and are 
superseded by the current Mineral Resource estimate contained in Section 14 of this report. 

Historic Resource and Reserve Estimates presented are an estimate of the quantity, grade and metal 
of the deposit that has not been verified as a current mineral resource or mineral reserve, and which 
was prepared before the Otterburn entered into an agreement to acquire an interest in the property 
that contains the deposit.  

6.4.1 Historic Resources Irumafimpa-Kora 

Early HPL resources reported in accordance with JORC 2004 were prepared by independent 
consultants Hackchester Pty Ltd (2005) and Mining Associates Pty Ltd (2006) and are presented in 
Table 11 and Table 12.  

Hackchester reported the resource in accordance with JORC 1999, and Mining Associates reported 
the resource in accordance with JORC 2004. In 2012 Barrick’s technical department (APRBU) 
provided an unclassified resource which is presented in Table 13. 

Table 11. March 2005 resource estimate (Hackchester, 2005) 

March 2005 Measured Indicated Inferred 

> 5.0 g/t Au kt g/t Au koz Au kt g/t Au koz Au kt g/t Au koz Au 

Irumafimpa   -  -  -  670 21.0 440 740 21 500 

Kora  -   -   -        900 29 820 

Total -  -  - 670 21 440 1,640 25 1320 

 

The following notes apply to the historic March 2005 Hackchester: 

 Half diamond core samples were fire assay using one 50g or two 25g charges, by ALS, Australia and 
Astrolabe, Madang. 

 Metal cut of 150 g.m applied to the composite true width; 
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 Bulk Density of 2.9 t/m3 used throughout the deposit; 

 Drill hole 023BD2000 penetrated an old stope. For this historic resource the hole was assigned a grade of 
15 g/t Au; 

 Estimations were conducted on a vertical gridded seam model, cells were 10 x 10m and thickness 
determined from hanging wall and footwall wireframes; 

 Cells classified as “indicated mineral resource” have a maximum distance from a drill hole of 37.5m 

 Cells classified as inferred mineral resource” have a maximum distance from a drill hole of 125m 

 This historic resource is classified under JORC 1999 and does not qualify as a current mineral resource 
under NI43-101.   

 A qualified person has not done sufficient work to classify the historical estimates as current mineral 
resources or mineral reserves.  Nolidan has quoted the historical resource estimates for information 
purposes only. 

  Otterburn is not treating the historical estimates as current mineral resources or mineral reserves. 

 

Table 12. October 2006 resource estimate (Mining Associates, 2006) 

October 2006 Measured Indicated Inferred 

> 5.0 g/t Au kt g/t Au koz Au kt g/t Au koz Au kt g/t Au koz Au 

Irumafimpa + Kora 48 21.3 33 1300 17.7 740 863 15 410 

Total 48 21.3 33 670 21 440 1,640 25 410 

 

The following notes apply with respect to the October 2006 historic Irumafimpa Mineral Resource 
Estimate above. 

 Estimate based on assay information from 94 surface and 153 underground diamond drill holes as well as 
channel sampling from 377 underground development headings. The sample date is current to 31 July 
2006. 

 Assays were conducted on half sawn (48mm) core from surface holes and full (35mm) core from 
underground holes and development headings samples.  

 A top cut of 150g/t Au has been applied to individual samples in the database. 

 Gold assays prior to January 2006 were carried out by fire assay using one 50g or two 25g charges, by ALS, 
Australia and Astrolabe, Madang. Since Jan 2006 gold assays have been carried out by aqua regia digest 
and AAS finish at HKL’s on-site laboratory.  

 Bulk density of 2.87 g/cc, derived from water displacement measurements with void correction applied 
was used throughout the deposit. 

 Estimate is based on a block model derived from 3D wireframes of the interpreted vein outlines with 
grades estimated using ordinary kriging interpolation. Cells are oriented in the near vertical veins and are 
5m north – south by 5m in elevation by 0.5m wide. 

 A lower threshold of 5g/t has been applied for reporting of resources such that only blocks reporting 
greater than 5g/t Au are included in the totals. 

 Resource category classification is defined in manual long-section panels based on a combination of 
kriging variances and the number of informing samples. As a general guide, areas in the measured 
category have a sample spacing of about 10-20m, indicated is 20 to 50m and inferred 50 to 100m. 
Generally, the measured and indicated areas are centred on the mine development areas where 
underground sample density from drilling and underground channel sampling is highest.  

 The historic resource as stated has been depleted for mined out areas as at August 30, 2006. 

 This resource is classified under JORC 2004 and does not qualify as a current mineral resource under NI43-
101. 

 A qualified person has not done sufficient work to classify the historical estimates as current mineral 
resources or mineral reserves.  Nolidan has quoted the historical resource estimates for information 
purposes only. 

  Otterburn is not treating the historical estimates as current mineral resources or mineral reserves. 
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Table 13. October 2012 resource estimate (Barrick APRBU estimate) 

October 2012  Au Equivalent* Gold Copper Silver 

5 g/t cut-off 
grade kt 

g/t 
Au 

koz 
Auea 

g/t 
Au 

Koz 
Au 

Cu 
% M lbs. 

Eq Au oz 
('000) 

Ag 
g/t 

Koz   

Ag  
Eq Au oz 

('000) 

Irumafimpa  478 13.7 211 13.7 211          

Kora 2,025 13.06 850 9.3 605 1.9 86 202 40.8 2,634 43 

Total 2,503 13.16 1,061 10.1 816 1.9 86 202 40.9 2,634 43 

Barrick resources were categorised as unclassified and are presented as an historical estimate for 
information only.  The resource was unclassified based on:  

 Insufficient validation of the assay database. 

 Limited demonstration of QA/QC. 

 The level of confidence in the geological interpretation is not sufficient to categorise the resource 
according to recognised reporting standards (e.g. JORC or NI 43-101). It does not qualify as a current 
mineral resource under NI43-101. .  

 A qualified person has not done sufficient work to classify the historical estimates as current mineral 
resources or mineral reserves.  Nolidan has quoted the historical resource estimates for information 
purposes only. 

  Otterburn is not treating the historical estimates as current mineral resources or mineral reserves. 

Numerous historical resource estimations and financial models have been prepared by Barrick for 
Irumafimpa-Kora and references are given in Table 8. 

Table 14. Summary of Historical Study Sources for Irumafimpa-Kora. 

Year Project Report 

2007 Irumafimpa Thomas, M., 2007; Irumafimpa Resource Estimate, December 2007. Barrick internal report. 

2008 Irumafimpa 
& Kora 

Smith, G., 2008; Kainantu Cut Off Grade Calculations, January 2008. Barrick internal 
memorandum. 

2008 Irumafimpa Smith, G., 2008; Desktop Evaluation of Kainantu Project, March 2008. Barrick internal report. 

2008 Irumafimpa Smith, G., & Thomas, M., 2008; Kainantu Mine Reconciliation Review, November 2008. Barrick 
internal memorandum. 

2009 Kora 
Bond, R., Dobe, J., & Fallon, M., 2009; Kora Geology & Estimate of Mineralized Inventory, Draft, 
April 2009. Barrick internal report. 

2010 Kora 
Fallon, M., 2010; Kora – Au-Cu-Ag Deposit, Geology & Estimate of Mineralized Inventory March 
2010. Barrick internal report. 

2010 Kora 
Butcher, R. & Fairburn, G., 2010; Kora Underground Desktop Mining Study, September 2010.  
Barrick internal report. 

2010 Irumafimpa 
& Kora 

Thomas, M., 2010; Irumafimpa & Kora Resource Estimation & Mining Evaluation, October 2010. 
Barrick internal report. 

2011 Kora Thomas, M., 2011; Kora Resource Evaluation Update, December 2011. Barrick internal 
presentation. 

2012 Kora Thomas, M., 2012; Revised Kora Block Model Update, October 2012. Barrick internal 
memorandum. 

2012 Kora 
Thomas, M., 2012; Kora Financial Model V12.1 update.xlsx, November 2012. Barrick internal Excel 
worksheet. 

 

A qualified person has not done sufficient work to classify the historical estimates as current mineral 
resources.  Nolidan has quoted the historical resource estimates for information purposes only. None of the 
historical resource estimates were classified under NI 43-101. 

 Otterburn is not treating the historical estimates as current mineral resources or mineral reserves.  

The current resource statement presented in Section 14 in this document supersedes all previous 
resource figures. 
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6.4.2 Historic Resources – Arakompa and Maniape 

Historical resources have also been reported for the Arakompe and Maniape deposits and are shown 
in Table 15.  

Table 15. Historical resources reported for the Arakompe, Maniape and Aifunka deposits 

Deposit Category 
Historical Resource * 

cut-off g/tAu t Au g/t Au Oz 

Maniape 
(1)

 Unclassified 1 7,990,000 2.2 557,000 

Arakompa 
(2) 

 Unclassified 5 2,753,000 9.0 798,000 

Aifunka North 
(3)

 Unclassified - 851,000 3.7 102,000 

Aifunka South
 (3)

 Unclassified - 214,000 1.8 12,000 

Total  11,808,000 5.6 1470,000 

(1) Barrick (2008). Method unclear. Little Ag, no Cu.  Based on 16 drill holes. 
(2) HPL (2002). Method: Polygonal narrow vein model. Little Ag, no Cu. Based on 18 drill holes. No work 
since. 
(3)  HGL (1992). Method. Polygonal model. Highlands Gold Annual Report 1992 (number 964). 
 
A qualified person has not done sufficient work to classify the historical estimates as current mineral 
resources or mineral reserves.  Nolidan has quoted the historical resource estimates for information 
purposes only. 

Otterburn is not treating the historical estimates as current mineral resources or mineral reserves. 

 

6.5 HISTORIC PRODUCTION 

Historic production is not an indication of future production and is provided for informational 
purposes only. 

6.5.1 Irumafimpa-Kora 

Smith and Thomas (2008) visited the Irumafimpa Mine site to analyse the causes of the poor 
reconciliation from mineral reserve to grade control and again from grade control to final mill 
reconciled production. Due to the difficulty of obtaining comprehensive data from site Smith and 
Thomas (2008) report that it was not possible to produce a full mine reconciliation to the Barrick 
standard, however they note; site staff did make available a number of comparative tables that 
provide an adequate proxy for mine reconciliation. Table 16 presents a stope by stope comparison of 
mineral reserve estimates against grade control estimates for stopes being mined or planned in 
November 2008. It is evident that grade control (GC) has identified significantly less tonnes, grade 
and metal than was reported in the ore reserve (OR), as shown by the GC:OR ratios.    
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Table 16. Irumafimpa - Stope by stope comparison of Reserve estimate against Grade Control estimate (November 2008) 

 
RESERVE* GRADE CONTROL - STOPE ENVELOPE 

  Vein Block Model - Sept 2006 Vein RECOVERABLE STOPE ORE 

A
.  

COMPLETED 
STOPES 

Widt
h 

Grad
e 

Bloc
k 

Widt
h Grade Tonnes Ounces Width Grade 

Designe
d Mining 

Width 
Grad

e 
Tonne

s 
Ounce

s 

                            

1 17L-17ShrM5 1.1 34.3 1.3 26.3 3,236 2,736 0.6 19.2 1.0 12.2 1,940 763 

2 19L-13ShrM4 1.5 18.2 1.7 16.1 4,499 2,332 0.6 13.3 1.0 8.0 1,653 423 

                            

B
. ACTIVE STOPES                         

1 17L-14ShrM5 1.3 11.5 1.5 10.0 3,983 1,284 1.2 10.1 1.4 8.7 1,726 481 

2 17L-15/16ShrM4 1.4 26.4 1.6 13.2 4,381 1,859 1.4 13.2 1.6 6.6 4,381 930 

3 19L-14/15/16ShrPu 1.5 17.0 1.7 15.0 13,124 6,312 1.5 8.2 1.7 7.2 8,663 2,003 

5 19L-11CAFM4 4.7 19.6 5.2 17.7 13,324 7,575 1.1 17.2 1.1 16.4 1,137 599 

6 19L-26/27LHM6 1.1 15.1 1.3 12.7 6,529 2,672 1.5 10.0 2.4 6.2 7,748 1,554 

7 20L-17/19ShrM1 1.1 20.3 1.3 17.1 9,980 5,483 1.0 10.5 1.2 8.7 6,749 1,882 

    Sub-Total 2.2 18.4 2.5 15.3 51,321 25,186 1.3 10.3 1.7 7.6 30,404 7,448 

C
. TO BE COMMENCED                         

1 22L-20/21ShrM5 0.7 8.9 1.0 6.2 5,164 1,032 1.5 9.9 1.7 8.7 7,646 2,131 

2 22L-22ShrM5 1.7 26.7 1.9 23.9 4,966 3,822 1.4 8.8 1.6 7.6 2,441 600 

3 21L-17/18ShrM3 1.1 8.1 1.3 6.8 3,251 710 1.3 7.0 1.5 6.0 5,309 1,028 

4 19L-12CAFM4 1.9 25.0 2.1 22.5 5,303 3,842 1.1 17.2 1.3 13.2 1,791 761 

5 19L-18/19ShrM1 1.1 20.7 1.3 17.4 6,522 3,658 1.3 9.1 1.5 7.9 5,369 1,356 

6 18L-12CAFPu 0.5 35.0 1.0 17.8 2,582 1,479 1.4 11.1 1.6 9.7 1,263 393 

7 18L-14/15ShrPu 1.4 23.1 1.6 20.3 8,474 5,530 1.4 10.3 1.6 9.0 5,080 1,475 

8 18L-16ShrPu 1.5 22.2 1.7 19.6 4,506 2,845 1.5 7.6 1.7 6.7 4,835 1,041 

9 19L-24/25LHM6 1.0 52.4 1.5 34.7 7,648 8,531 2.1 12.8 2.3 11.7 9,049 3,390 

    Sub-Total 1.2 26.0 1.5 20.2 48,414 31,450 1.5 10.1 1.7 8.9 42,783 12,176 

*RESERVE based on September 2006 Block model          

     GC : OR 
tonne

s 
grad

e 
ounce

s    

     
 active and completed 
stopes 59% 50% 30%    

      upcoming stopes 88% 44% 39%    

 

Table 17 presents mill production for the life of the Irumafimpa mine. On a qualitative basis a 
negative reconciliation on grade from grade control to mill production is evident. The grade control 
grades in Table 16 are of the order of 8 to 9 g/t whereas the back calculated mill head grade for 2008 
was 5 g/t.   

Table 17. Life of mine mill production for Irumafimpa 

Year Mill tonnes Head grade Au g/t Contained Oz Au 

2006* 104,272 8.00 26,819 

2007* 141,452 7.00 31,835 

2008** 61,532 5.02 9,939 

LOM Total 307,256 6.94 68,593 

*From Highlands Pacific annual reports  

** Barrick Ownership (Mining and processing ceased in January 2009) 

6.5.2 Other sites 

Illegal mining is an important activity for the provision of local income. It is understood the illegal 
mining is restricted to the oxidised upper portions of mineralized prospects where gold is easily 
obtainable in its native form. The sites and extent of illegal mining have not been examined in this 
report. 

6.6 HISTORICAL PERFORMANCE AND RECONCILIATION REVIEWS 

The operations at Irumafimpa-Kora were suspended in January 2009. A general timeline of the 
operations is shown in Table 22. Nolidan notes that there were several historical reviews into the 
poor performance of operations with recommendations for improvements including: 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 51 of 112 

 A full technical review by SRK (2006). Only findings regarding Reserves, Cut Off Grade, Dilution and 
Ore Loss are presented below. 

 Mining Associates (2006) 

 Clark (2007) conducted a Technical Review of Mine Geological Systems in July 2007. 

 A review by Gauthier, and Pridmore (2007) of Barrick which included review of Geology and Resource 
issues in October 2007 

 A Mine Reconciliation Review by Smith and Thomas (2008) of Barrick. 

Table 18. Summary operations timeline for the Project 

From To Irumafimpa Operations History (ML150) 

January 2004 Highlands Pacific DFS approved by Mineral Resources Authority 

2005 October 2007 Kainantu Gold Mine operated as Highlands Kainantu Limited (HKL)  

November 2007 Barrick purchased the Kainantu project. 

January 2008 June 2008 
Barrick suspended mining operations from January to June 2008 in order to 
improve safety in line with Barrick standards. Technical aspects of operation also 
reviewed and implementation of some changes commenced 

July 2008 January 2009 Mining restarted in July 2008 and was halted permanently in January 2009. 

January 2009 December 2009 
Exploration of epithermal and sulphide veins continued on the ML until June 
2009, and then halted due to review of exploration priorities.   

January 2010 current Project on Care and Maintenance, limited exploration on EL’s 

6.6.1 SRK (2006) 

Key findings from SRK (2006) with regards to Reserves, Cut Off Grade, Dilution and Ore Loss include: 

 The actual measured stope widths are generally slightly greater than the widths used in reserve 
calculations. In future mining, the control on overbreak will have to be tightened up, or, alternately, 
reserves will need to be re-estimated applying a higher planned dilution factor. If reserves are re-
estimated applying additional dilution material, the actual grade of this material should be applied in 
calculations, as it generally carries a grade of around 3 to 4 g/t. The net result will be reserves with 
slightly higher tonnage, slightly lower average grade but containing slightly more ounces. 

 Difficulty has been experience with diamond drilling recoveries of the clays and broken material in the 
shear zones, which often carry very high gold grades. With loss of this material the gold goes 
undetected or greatly underestimated, which in turn influences reserve estimation. However, when 
crosscuts are driven across the veins and channel sampling is carried out the various veins and gold 
bearing structures can be clearly identified and the channel sampling in crosscuts captures both the 
higher grade veins as well as the lower grade gold values in the rock either side of the veins. More 
reliance on results from crosscutting will help in future identification of the high grade 
veins/structures. This will help eliminate the problem experienced in the past, where stopes in 
numerous cases were following minor splays rather than the main veins/structures. If the major gold 
bearing veins/structures can be clearly delineated in crosscuts prior to development of stope raises, 
the stopes can be correctly located and then there should be closer correlation between planned 
versus actual gold recovered from stopes. It will also enable the actual grade of the “dilution” to be 
applied and accounted for in reserve estimation. 

 The 6g/t cut-off grade used in determining the mining and recoverable reserves was established at 
the Feasibility Study stage. During the brief production history of the mine, the production levels and 
mining costs anticipated in the Feasibility Study have not yet been achieved. However, with the 
recent improvements in understanding of the geology of the mine, the disparities between predicted 
(reserves) and actual (mined) grades obtained in the past should be minimised, production rates 
should increase and mining unit costs should reduce making a cutoff grade of 6g/t realistic. 
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 There is no reliable data upon which to determine the actual ore recoveries or losses. Up until quite 
recently there has been a poor understanding of the geology, which has, in many instances, caused 
stope mining to follow minor splays rather than the main gold bearing veins/structures. In these 
circumstances, the veins mined were not always the veins planned to be mined and grade/tonnage 
reconciliation has been very difficult. No cavity monitoring system (CMS) surveys have been carried 
out to determine actual stope void dimensions and therefore it is not possible to accurately 
determine ore recoveries/losses. As the mine staff report that the stopes dirt flows freely during draw 
down, and that stopes are drawn empty prior to filling with waste, it can be assumed that ore 
recovery is likely to be high. With the recently improved understanding of the geology, stopes located 
correctly and CMS survey data for mined stopes, the more accurate determination of ore 
recoveries/losses should be possible. 

 It is not easy to visually identify which of the veins/structures carry gold and due to the complexity of 
the geology all stope development is strictly controlled by geologists and their sampling and assay 
results. The geologists are responsible to mark up faces to indicate the gold vein channel limits and 
mining limits. The location of stope drives, crosscuts and raises are controlled by sampling and 
surveying. 

6.6.2 Mining Associates (2006) 

Key observations and issues identified by MA (2006) included vein continuity, dilution, data 
collection, delineation drilling, mining issues, grade variability, and resource estimates. MA noted 
that: 

 The Kainantu gold mine is experiencing initial start-up problems with achieving planned gold recovery 
from its first group of underground stopes primarily located on the 19 and 20 levels.  

 The main problem appears to be related to unforeseen geological complexity surrounding the vein 
mineralization and in particular the high grade Mill Vein.  The geology and mining departments are 
frequently finding it difficult to identify continuous mineralized structures due to splaying of the veins 
which in some cases results in wide (5m to 10m) zones of mineralization.   

 The splay structures are causing confusion in that it is unclear from limited information obtained from 
the 30m cross-cuts which vein is to be used for raise development.  In addition to this, the splay 
structures themselves may not be continuous at the scale of the stope development (30m by 30m) 
with veins dying out within the stope outlines. 

6.6.3 Clark (2007) 

Clark (2007) comprehensively documented observations and recommendations concerning mineral 
resources, grade control and reconciliation, operational mining issues and dilution control, mining 
method, geological standard and systems, corporate knowledge and concentrator and assay 
laboratory. Some of her observations are summarised below.  

 The original Feasibility Study model produced an inflated resource tonnes and grade due to a lack of 
understanding about the detailed structural geology, grade variability, continuity and distribution 
between and within the mineralized lodes. Improved understanding is the result of information 
gained from underground exposure of the mineralized system. Future resource modelling 
methodology will need to be continually adjusted to reflect updated geological understanding where 
it affects Mineral Resource estimation accuracy. 

 She recommended that a reputable geostatistical expert, with experience in similar types of high 
grade/high nugget deposits is sourced to conduct an external review of the geological model, data 
inputs and the geostatistical process used to estimate tonnes and grade. The aim of the review should 
also be to confirm the current methodology (ID2) as acceptable for the deposit style or recommend a 
more appropriate method. 

 Geologists, mining engineers and the mill operations personnel were not reconciling tonnage and 
grade data that could be tracked back to scheduled production tonnages and grade, in turn tracked 
back to the Mineral Reserve or Mineral Resource estimate.  
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 Sampling protocols have not been consistently followed by underground samplers. 

 The drill hole spacing should be reviewed to test whether it is too wide for the current requirement 
for stope by stope grade prediction given the orebody’s inherent grade variability. 

 Geologists need to investigate, quantify and document the influence of core loss and relate these 
findings to the Mineral Resource estimate and classification of resources and reserves. On site 
geologists stated that a significant number of diamond drill holes should not be relied upon in 
resource estimation due to core loss in the drilling process. There does not seem to be any 
documentation discussing this issue. Nor is there evidence that a comparative analysis of drill hole 
data against channel samples in nearby cross cuts. It was unclear if these holes had been identified in 
the current Mineral Resource estimate. Grade estimations that rely on sample information from drill 
core that was subjected to significant loss of sample should be identified in the model. 

 A review of diamond drilling practices is recommended. The review should address core recovery and 
production rates. The core drilling is considered to be a vital part of the reserve and resource 
estimation process and long term development planning. 

6.6.4 Gauthier, and Pridmore (2007) 

Gauthier and Pridmore noted that the grade continuity within the veins is not consistent over a 
length greater than 10m and until a greater geological input and understanding of the structural 
controls is obtained the operation will continue to underperform. Key issues outlined in their review 
include: 

 Enhance geological procedures to improve control on variable gold mineralization at the scale of the 
stope development (30 m by 30 m). 

 Require an underground resource delineation drilling program to delineate stope tonnes and grade 
on a scale of 10 m by 10 m. 

 Maintain and optimise the mapping and grade information from cross-cut developments. 

 Replace sludge sampling in the muck drives with horizontal diamond drilling (LM30?) to improve 
grade continuity issues between cross-cut drives. 

 Capture cross-cut drive information in the digital geological model for short term planning tonnage 
and grade estimates. 

 Develop 6 monthly reconciliation system to reconcile resource estimates with mill head grades. 

 Maintain focus on longer term exploration resource drilling programs to develop additional 
resources/reserves required to extend mine life. 

 Photographing of the well exposed cross-cuts should be initiated as a matter of urgency. 

6.6.5 Smith and Thomas (2008) 

Key findings by Smith and Thomas (2008) regarding contributions to monthly mine grade overcall of 
the mill by 70% to 100% include:  

 Sampling and mapping: sample contamination, sampling bias and inaccurate vein measurement. 

 Unplanned dilution: sidewalls in stopes and overbreak in drives. 

 Ore movement: waste mucked into ore stream 

 Mathematical and logic errors in grade estimation: application of length weighting and sample 
support as well as inaccurate data storage and application. 

Smith and Thomas (2008) of Barrick conclude a minor component of the negative reconciliation 
between grade control and the mill was found to be the result of either incorrect procedure or 
simple mathematical errors. The reconciliation of greatest concern was the severe reduction in 
grade from the Mineral Reserve to mill production.  
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At Irumafimpa, the abundant essentially barren mineralization (quartz and sulphide) is highly visible 
and voluminous whereas gold mineralization is more cryptic and occupies a minor volume within the 
earlier mineralization stages. (Figure 13). 

 

Figure 13. Diagram illustrating grade distribution within an original 0.7m sample. 

(Source: Smith and Thomas, 2008) 

 

6.6.6 Discussion 

Nolidan notes that the Kainantu operations experienced significant problems with reconciling 
resource estimates with head grades, as noted in the independent reports discussed above. 

Mine geologists found it difficult to identify continuous mineralized structures and consequently 
stope development between levels was frequently on splays off the main veins resulting in mining of 
waste when the vein splays died out. Stope mapping and sampling plans viewed by Nolidan show 
significant grade variability along strike in the shrink stopes. Nolidan suggests that future mine 
planning delineation will require underground diamond drilling at 10m by 10m to confirm vein 
continuity and delineate stope tonnes and grade. 

Selection of treatment plant feed from development headings will require more assay control and 
less reliance on visual assessment as it appears that development did not always mine to the limits 
of the mineralized structures.   

A thorough understanding of the controls on gold mineralization and the gold distribution within the 
mineralized structures will help control mine dilution. Attention to detail in grade control sampling 
will be a necessity.   
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7 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 REGIONAL GEOLOGY 

The Kainantu property is located within the New Guinea Thrust Belt, close to its northern contact 
with the Finisterre Terrane (Figure 14). The contact is marked by the northwest trending Ramu-
Markham fault, a major suture zone that marks the northern margin of the Australian Craton. The 
New Guinea Thrust Belt records an early Miocene or older ductile, tight folding event that was 
followed by middle Miocene intrusions. Late Miocene regional scale low-angle thrust faulting 
followed, associated with the collision of the Finisterre Terrane. The belt is characterised by a 
number of north-northeast trending fault zones that commonly host major ore deposits (Hill et al., 
2002). 

 

Figure 14. Tectonic Framework of Papua New Guinea, Showing Location of Kainantu Property. 

Source: Williamson & Hancock (2005). 

7.2 PROPERTY GEOLOGY 

The Kainantu area is underlain by rocks of the Early Miocene Bena Bena Formation, comprising 
pelite, psammite, conglomerate and marl beds metamorphosed to greenschist to amphibolite grade. 
These are unconformably overlain by Miocene age Omaura Formation consisting of volcano-lithic 
sandstones and siltstones and numerous fossiliferous limestone lenses. The overlying Yaveufa 
Formation consists of basaltic and andesitic flows, agglomerates, volcanoclastic sandstone and 
limestone (Tingey and Grainger, 1976). The mid-Miocene Akuna Intrusive Complex consists of 
multiple phases ranging from olivine gabbros, dolerites, hornblende gabbros and biotite diorites to 
granodiorites. Late Miocene age Elandora Porphyry dykes form small high level crowded feldspar 
porphyry dykes and diatreme breccias associated with mineralization (Table 19). A north-northeast 
trending transfer structure transects the area, with associated mineralization, alteration and 
porphyry complexes aligned along it. Local deformation history as documented in the Irumafimpa-
Kora mine area is shown in Table 20. 
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Table 19. Summary of main regional rock units identified within Kainantu area. 

Age Rock Units 

Recent Quaternary 
Kainantu Formation – basal fluvial conglomerate, sandstone and mudstone 

overlain by well bedded tephra. 

~~~ Unconformity ~~~ 

Late Miocene Elandora Porphyry – intermediate dykes sills and stocks. 

Early Miocene 
Akuna Intrusive Complex – range in composition from olivine gabbros through to 

granodiorites. 

Early Miocene – 

Mid Miocene 

Yaveufa Formation - basaltic and andesitic agglomerates, lithic tuffs, 

volcanoclasitc sandstone and limestone. 

Late Oligocene – 

Late Miocene 
Omaura Formation – thin bedded to laminated calcareous siltstone and 

mudstone. 

~~~ Unconformity ~~~ 

Early Mesozoic 
Bena Bena Formation - pelite, psammite, conglomerate and marl metamorphosed 

to schist and phyllite. 

 

 

Table 20. Local deformation history for the Kainantu area. 

Source (Blenkinsop, 2005) 
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Figure 15. Kainantu property geology and known vein and porphyry deposits and prospects. 

(Source: Barrick, 2014) 
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Figure 16. Local geology with location of known vein and porphyry deposits and prospects in the Kora-Irumafimpa area 
showing relationship to property boundaries.  

(Source: Barrick, 2014) 

7.3 MINERALIZATION OVERVIEW 

The descriptions in this section have been sourced from the summary provided in Barrick (2014). It is 
understood more detailed information is available for each of the deposits and prospects in 
historical reports and exploration documentation. However this was not available for detailed 
review. 

Mineralization on the property includes gold, silver and copper occurring in epithermal Au telluride 
veins and Au Cu Ag sulphide veins of Intrusion Related Gold Copper (“IRGC”) affinity and also less 
explored porphyry Cu Au systems; and alluvial gold.   

The Irumafimpa-Kora vein deposit is the most advanced project at Kainantu with current defined 
resources and past modern mining activity in the Irumafimpa area. The deposit occurs in the centre 
of a large mineralized system approximately 5 km x 5 km in area that has been partly delineated by 
drilling and comprises several individual zones of IRGC and porphyry style mineralization. (Figure 16). 
Peripherally, exploration activities have identified further areas of vein and porphyry-style 
mineralization (Figure 15).  

Other less advanced prospects on the property include epithermal Au veins similar to Irumafimpa, 
IRGC veins similar to Kora, porphyry Cu Au systems, skarn Cu, Pb and Zn mineralization and alluvial 
gold. A summary of the mineralization style, host rocks and dimensions and continuity for the 
Irumafimpa-Kora vein deposit and the other vein and porphyry prospects in the Kainantu Project are 
shown in  

Table 21 and described further below. 

  



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 59 of 112 

 

Table 21. Summary of mineralization, host rocks, dimensions and continuity for main Kainantu deposits and prospects 

 

The location of the deposits and prospects in relation to the property boundaries is shown in Figure 
15. 

Deposit / 
Prospect 

Mineralization Host Rocks Dimensions  Continuity 

Irumafimpa-Kora 
(including 
Eutompi) 

Vein  
Low sulphidation Au-Cu 
(described in Section 
7.4) 
(Resources reported in 
Section 14) 

Quartz veins in 
chlorite-sericite schist. 

>2.5 km strike x 60 m 
wide 
 System is open along 
strike and at depth 

Drilling shows strike 
and depth continuity 
at a gross scale. Gold 
mineralization is 
discontinuous. 

Judd 

Vein 
Low sulphidation Au-Cu 
(Barrick drilling returned 
3m @ 278g/t Au) 

Quartz veins in 
chlorite-sericite schist. 

2.5km strike x 1-4m wide 
Vein system as defined 
by surface mapping and 
sampling and sporadic 
drilling.  
Mineralization open 
along strike and to depth 

Surface continuity 
along strike unknown 
due to poor outcrop 
exposure 

Karempe 

Vein 
Epithermal Au 
(rock chip average 
grades of 6.7 g/t Au, 
16.8 g/t Au, 45.2 g/t Au 
and 50.8 g/t Au; ) 

Quartz veins in 
granodiorite and 
chlorite-sericite schist. 

3km strike and 1-2m 
wide vein as defined by 
surface mapping and 
sampling. 
Mineralization open 
along strike and to depth 

Discontinuous vein 
outcrops and no 
drilling 

Arakompa 

Vein 
Epithermal Au 
Historical Resource 
(Section 6) 

Quartz veins in Akuna 
diorite 

3km strike and 1-2m 
wide vein system 
NNE trending 
No deep drilling. 

Surface continuity 
along strike unknown 
due to poor outcrop 
exposure 

Maniape 

Vein 
Epithermal Au 
Historical Resource 
(Section 6) 

Bena Bena 
metamorphics, Akuna 
Diorite, 

Strike length 1km 
Near surface zone of 
mineralization of 700m 
strike x 34m wide x 
125m depth defined by 
surface sampling and 
diamond drilling 

Continuity of near 
surface mineralization 
confirmed by drilling 

Mati / Mesoan 

Vein 
Epithermal Au 
(Rock chips average of 
28g/t Au and a 
maximum of 131g/t Au) 

Bena Bena 
metamorphics, Akuna 
Diorite, 

1 km strike mineralized 
zone defined 
No drilling 

Surface continuity 
along strike unknown 
due to poor outcrop 
exposure 
No drilling 

Kesar 
(reconnaissance 
stage) 

Vein and Porphyry 
Au and Cu 
Vein rock chip grades up 
to 30g/t Au.  
Porphyry copper grades 
up to 0.5% Cu. 
Quartz-sulphide veins 
with pyrite ± 
chalcopyrite ± galena ± 
sphalerite ± 
molybdenite ± covellite 
also identified 

Quartz veins. Dacitic 
porphyry dykes with 
potassic alteration 
contain Cu 
mineralization. 

Undefined Undefined 

A1 
(reconnaissance 
stage) 

High-sulphidation and 
porphyry 
Cu-Au 
Brecciated vuggy silica-
pyrite-enargite 
mineralization and 
anomalous 
molybdenum in soils 
Historic float sample of 
massive enargite-pyrite 
returned 16.6% Cu and 
12g/t Au. 

Bena Bena 
metamorphics, Akuna 
Diorite, Feldspar 
porphyry and breccias 

Undefined Undefined 
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Deposit / 
Prospect 

Mineralization Host Rocks Dimensions  Continuity 

Kokofimpa Porphyry Cu-Au 

Akuna Intrusive 
Complex and Elandora 
porphyry intrusions 
within the Bena Bena 
Metamorphics 

3 km x 3 km Defined 
porphyry system with 
multiple magmatic 
phases with minimal 
drilling in center of 
prospect. 

Undefined 

Tankaunan Porphyry Cu-Au 

Akuna Intrusive 
Complex and mid-late 
Miocene Elandora 
Porphyry intrusions 
within Bena Bena 
Metamorphics 

Extent of systems needs 
to be defined by first 
pass 400x400m drilling. 

Undefined 

Timpa 

Porphyry potential 
postulated 
Cu-Au-As in Soils 
Advanced argillic 
alteration 
Quartz Breccia 
(monomict, quartz 
cemented, with shallow 
quartz infill textures; soil 
sampling shows the 
breccia is anomalous in 
Au, As, Bi, Sb, W) 

Bena Bena 
Metamorphics and 
breccia 

Quartz breccia is 500 m 
by 100 m. 
Other mineralization 
Undefined 

Undefined 

Aifunka 

Skarn (Porphyry-related) 
Cu and Au 
Au (Barda reefs) 
Historical Resource 
(Section 6) 

Mineralization is 
hosted in calc-silicate 
bands spatially 
associated with the 
brecciated porphyry 
dyke contacts.  
Underlain by the 
Omaura Sediments 
and Akuna Intrusive 
Complex with 
Elandora Porphyry.  

Undefined Undefined 

Yompossa 

Porphyry 
Cu-Au 
(60m @ 0.3% Cu and 
0.1g/t Au from 105m in 
BHP01) 

Underlain by Bena 
Bena Formation and 
Omaura Formation. 
Contains feldspar 
porphyry intrusions 
interpreted to be 
associated with 
Elandora Porphyry 

Anomaly is 500m X 
600m and is open to the 
NE 
Potential for 
mineralization below 
historic drilling. 

Undefined 

Kathnell Base metal epithermal 
veins (Pb-Zn-Cu-Au) 

- Undefined Undefined 

Efontera Porphyry Cu-Au - Undefined Undefined 

7.4 IRUMAFIMPA-KORA VEIN SYSTEM 

The Irumafimpa-Kora vein system (comprising the Kora, Eutompi and Irumafimpa prospects) is 
interpreted to contain two stages of mineralization (Corbett, 2009). The earliest is a sulphide-rich 
Cu-dominant stage. This is overprinted by a quartz-rich Au-dominant crustiform quartz vein to 
breccia system with high grade gold associated with tellurides (e.g. calaverite AuTe). The alteration 
and mineralization paragenesis recognised in the Irumafimpa-Kora vein system is summarised below 
in Table 22. 

Table 22. Mineralization and alteration paragenesis in the Irumafimpa-Kora vein system. 

Stage Name Description 

Stage 1.  Silicification and fuchsite alteration silica, fuchsite 

Stage 2.  Sulphide-rich Cu-dominant quartz, pyrite, chalcopyrite, bornite 

Stage 3.  Quartz-rich Au-dominant quartz, gold tellurides (calaverite and kostivite), native gold 

Stage 4. Quartz Cu quartz, pyrite, chalcopyrite, bornite 
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Stage 1 is the earliest period of alteration and is characterised by silicification and fuchsite alteration 
of phyllitic wall rock. 

Stage 2 mineralization comprises coarse-grained idiomorphic quartz and pyrite (typically euhedral) 
veins with base metals.  Volumetrically this early mineralization appears to be the most abundant 
mineralization.  At Kora the mineralization comprises massive pyrite veins to pyritic breccias, grading 
to pyrite-chalcopyrite-bornite veins characterised by elevated Zn, Pb, Sn, W, Bi, and Sb. High copper 
grades (up to 13% Cu) occur at Kora. There appears to be a lateral zonation north ward to lower 
copper grades at Irumafimpa.  

Stage 3 mineralization is the dominant gold-bearing stage and is characterised by crustiform, vughy 
and colloform quartz veins, quartz breccias, and xenomorphic pyrite.  Most of the gold occurs as the 
gold tellurides calaverite and kostivite, which are concentrated at vein margins.  Significant native 
gold has been locally observed and is probably a result of oxidation of tellurides at Irumafimpa, and 
as primary native gold at Kora.   

Stage 4 is manifested as local brecciation and deposition of low temperature quartz along with 
minor copper mineralization.  

7.4.1 Host rocks 

Dominant host rock is highly sheared and deformed Bena Bena Formation low grade metamorphics 
intruded by Elandora porphyry at the Northern end of the Vein system. 

7.4.2 Controls 

The structural history of the Irumafimpa-Kora area has been documented by Blenkinsop (2006) 
(Table 20). The Irumafimpa-Kora vein system follows the main NW shear zones of the contiguous 
Irumafimpa and Kora structures.  Veins are breccia veins with abundant clasts of both altered wall 
rock and earlier stages of vein mineralization.  Vein formation was multistage, with at least four 
identifiable episodes of alteration and mineralization (Table 22).   

At Kora both the sulphide-rich Cu-dominant and quartz-rich Au-dominant mineralization occur along 
the same NW trending sub-vertical structure. This is likely a long lived structure, which was 
reactivated at several different stages. The quartz-rich Au-dominant mineralization shows variations 
in dip (from sub-vertical to locally -60 dip) and strike, which define larger high grade shoots. 

Late stage faults with gouge postdate the mineralization (Table 20). These usually occur on the vein 
margins but can cause local disruption of the veins.  

7.4.3 Dimensions and Continuity 

The current resources occupy a broad northwest trending mineralized zone more than 2.5 km long 
and up to 60m wide in which individual veins vary from less than one metre wide that pinch and 
swell over short distances (Au telluride lodes) to more continuous veins up to several metres wide 
(Au Cu Ag sulphide lodes). 

Historical exploration has identified and subdivided several shoots within the lodes, defining the 
Kora, Eutompi and Irumafimpa Prospects.  The vertical extent in outcrop is also significant, with Kora 
identified for at least 200m vertical extent (1750-1950m RL) and Irumafimpa outcropping at 1300m 
RL.  

At Kora, drilling has confirmed that the overall system has a vertical extent greater than 800m. 
Mineralization is open in all directions. Wider mineralized zones (up to 6m) contain multiple high 
grade veins which may be splays. The Kora veins average 3.1m true width; which is the entire extent 
of the known veins before cutoff grades are applied. The Kora veins range from 1.6m (Kora No. 3 
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vein) up to 4.2m true width (Kora No. 1 vein). The Mill veins at Irumafimpa average 1.2m true width, 
which is the minimum width used during resource estimation. 

Eutompi is the area of mineralized lode between Kora and Irumafimpa, extending from around 
58,900mN to 59,400mN.  Limited drilling has been conducted in this region and only at high levels.  
Drill density is insufficient to generate a constrained resource.  The drilling indicates this area may be 
more structurally complex than at other locations, but has confirmed that the intermediate and low 
sulfidation styles of mineralization continue throughout.  Stronger results include 25m @ 2.0g/t Au, 
4.2% Cu, 88ppmm Ag (including 1m @ 22.6g/t Au, 17% Cu, 1000ppm Ag) in hole 107BD06 and 2.3m 
@ 13.39g/t Au (108BD06).  

7.5 OTHER VEIN SYSTEMS 

7.5.1 Judd 

A narrow intermediate and low sulfidation vein system located 200m east of and parallel to Kora 
which was partially tested by Barrick holes drilled to test the Kora lode at depth. This sporadic drill 
testing on the Judd lode returned a maximum intersection of 3m @ 278g/t Au. Surface mapping and 
sampling has indicated a mineralized strike length of over 2.5km.  Judd is located 200m East of Kora 
on ML150. Holes designed to specifically target the Judd lode have the potential to yield resources 
within close proximity to the immediate mine environment. 

7.5.2 Karempe 

Karempe is a high grade vein system of over 3km strike extent (Figure 17, Figure 18) immediately 
west of Irumafimpa-Kora with only one drillhole testing the system to date. Epithermal boiling 
textures, strike continuity, an associated VTEM anomaly and high grade surface results (e.g.: 156g/t 
returned from colloform banded epithermal quartz veins) define this target.  Rock chip 
characterisation sampling at four locations along the length of the vein system indicate a 1 to 2m 
width, and returned average grades of 6.7 g/t Au, 16.8 g/t Au, 45.2 g/t Au and 50.8 g/t Au.   

 

Figure 17. Karempe location plan showing mapped veins and rock chip results. 

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 
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Figure 18. Karempe long section showing strike extent of known surface footprint. 

(Source Barrick 2014) 
Prospect location in relation to property boundaries is shown in Figure 15 

7.5.3 Arakompa 

Arakompa is a NNE trending low sulphidation Au vein system of at least 1km strike length (Figure 19) 
located approximately 4km north east of Irumafimpa-Kora. Eighteen holes drilled in the early 1990’s 
returned average intersections from the Arakompa lode of 3.2m @ 13.3g/t Au. 

 

Figure 19. Map of (A) Ararkompa and (B) Maniape lode structure. 

 (Source Gauthier, 2008) 
Prospect location in relation to property boundaries is shown in Figure 15 

 

7.5.4 Maniape 

Maniape is a complex NNE trending low sulphidation Au vein system, of at least 1km strike length 
(Figure 19) which is located approximately 4km NE of Irumafimpa (Figure 16). Sixteen holes, drilled 
in the early 1990’s returned an average intersection from the Maniape lode of 3.2m @ 17.2g/t 
within broad zones of anomalous gold geochemistry. Surface sampling and diamond drilling defined 
an area of near-surface mineralization with dimensions of 700m length x 34m wide x 125m depth, 
grading > 2g/t Au. Mineralization is open to the south and recent artisanal workings suggest 
mineralization is also open for approximately 1km to the north of existing drilling. 
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7.5.5 Mati/Mesoan 

Mati is a reconnaissance stage prospect (Figure 16) that consists of narrow laterally continuous 
mineralized structures which are at least 1km in strike length and currently being mined by local 
artisanal miners. Rock chips collected by HPL at Mati returned an average of 28g/t Au and a 
maximum of 131g/t Au. Controls and continuity have not been defined. 

 

Figure 20. Artisanal miners mining on the Mati structure. 

(Source Gauthier, 2008) 

7.5.6 Kesar 

Kesar is a reconnaissance stage prospect with similar oriented structures to those hosting 
Irumafimpa-Kora. Controls, dimensions and continuity have not been defined. Vein hosted 
mineralization is present with rock chip grades up to 30g/t Au and dacitic porphyry dykes with 
potassic alteration and copper grades up to 0.5% Cu also identified in adjacent creeks. 

Mapping and rock chip sampling was carried out over the southern geochemically anomaly on the 
Kesar licence. Thin epithermal style quartz-sulphide veins with pyrite ± chalcopyrite ± galena ± 
sphalerite ± molybdenite ± covellite were identified and it was concluded that these were the source 
of the surface anomalism in this area. No drilling was conducted at Kesar by Barrick. 

7.6 PORPHYRY SYSTEMS 

Prospects containing porphyry mineralization and high-sulphidation mineralization at Kainantu occur 
within an eight kilometre zone surrounding the Irumafimpa-Kora vein system and stretching to the 
east, south and west of the veins (Figure 15).  Many of the porphyry targets that have been 
delineated in the Kainantu project area are early stage (reconnaissance) and have not been drill 
tested. They are summarised in  

Table 21 and described further below. These prospects have not shown economic mineralisation to-
date and are not considered high priority targets as the current focus is on vein mineralisation. 

A1 Prospect - The main prospect is a high-sulphidation lithocap at the interpreted intersection of the 
NW-trending Irumafimpa-Kora corridor and the NNE striking Maniape-Arakompa Faults that has 
been subject to reconnaissance rock chip and soil sampling. The area is characterised by brecciated 
vuggy silica and enargite rocks and anomalous molybdenum in soils with coincident subtle magnetic 
high features. An historic sample of massive enargite-pyrite float draining the lithocap area returned 
high values of 16.6% Cu and 12g/t Au. No drilling has been conducted at A1.  

2 m 
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Timpa - This prospect includes a prominent Cu-Au-As soil anomaly coincident with a Cu-Au breccia 
unit and advanced argillic alteration located at the intersection of major NE and NW trending 
structures. Also present is a NNE oriented, quartz cemented, monomict breccia displaying relatively 
shallow quartz infill textures over an area of 500m by 100m. Soil sampling shows the breccia is 
anomalous in Au, As, Bi, Sb, W, and is depleted in Zn, Li & Sr. No drilling was conducted by Barrick at 
Timpa.    

Tankaunan - The main target area comprises prominent Cu-Au-Mo soil/rock chip anomalies, 
multiple intrusions and breccias with associated intense magnetic highs all located at the 
intersection of NNE and NW mineralized trends. Barrick carried out mapping, rock chip sampling and 
soil sampling to cover areas which were not historically sampled due to access issues. A total of 8 
diamond holes have been drilled at Tankaunan for 4048.8 metres in years 2011 and 2012. All holes 
were targeted in the main Tankaunan prospect area under surface Cu-Mo±Au anomalism with 
coincident stock work veining and zoned porphyry alteration mapped in the local creeks. Best drill 
intersections include: 190m @ 0.29% Cu (BKDD0029 from 96m); 641m @ 0.23% Cu and 0.14g/t Au 
(BKDD0031 from 104m); 247m @ 0.19% Cu and 0.11g/t Au (BKDD0033 from 106m); 154m @ 0.21% 
Cu and 0.17g/t Au (BKDD0034 from 590m); 473m @ 0.19% Cu and 0.12g/t Au (BKDD0035 from 
108m). Drilling at Tankaunan defined a system containing mineralization up to 0.15% Cu and 0.15g/t 
Au over a 500 m x 500 m area and over 500 m depth. 

Kokofimpa There is porphyry style alteration was mapped in the area including potassic and phyllic 
alteration and clay advanced argillic alteration associated with breccia zones. Mapping identified a 
3km x 3km argillic to advanced argillic lithocap and soil sampling delineated a broad coincident 
Cu/Mo soil anomaly and showed that BKDD0022 was the only hole that tested the anomalous 
geochemistry. A total of three diamond holes (BKDD0020 – BKDD0022) were drilled at Kokofimpa for 
a total of 2022.9m. Broad hypogene mineralization was intersected (167m @ 0.17% Cu in 
BKDD0022) and this is open to the west, north and south. 

Aifunka and Yompossa - A separate intrusive centre located 15km SW of the Irumafimpa-Kora 
deposit (Figure 15) and project has not been reassessed since 1992. Dimensions and continuity have 
not been defined.  The area is underlain by the Omaura Sediments and Akuna Intrusive Complex 
with narrow andesitic porphyry dykes and larger more mafic intrusives of the Elandora Porphyry. 
Mineralization (Au and Cu) is largely hosted within calc-silicate bands with a close spatial relationship 
with the brecciated porphyry dyke contacts. Historic diamond and RC drilling was carried out. An 
historical resource has been estimated on vein systems at Aifunka. 

7.7 DISCUSSION 

Nolidan notes that mineralization occurs within a world class province. The current targets are the 
vein systems and although economic porphyry mineralization has not been discovered to date many 
of the mineralization occurrences documented, both veins and porphyries, are at an early stage of 
exploration.  

8 DEPOSIT TYPES 

Gold-copper deposits within the SW Pacific Magmatic Arcs have been classified into three main 
groups by Corbett and Leach (e.g. Corbett and Leach, 1997): 

 Porphyry-related (including gold skarn). 

 High sulphidation gold-copper. 

 Low sulphidation (including sediment-hosted replacement). 
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Figure 21. Conceptual model for porphyry and related low and high sulphidation mineralization. 

Source: Corbett (1997) 

Telescoping may overprint the varying styles of low sulphidation gold mineralization upon each 
other or upon the source porphyry intrusion. 

Hydrothermal porphyry-related activity in the Kainantu area may have been protracted and 
associated with more than one intrusive phase (17 Ma to younger than 7 Ma). According to Corbett 
(2009), while the accepted wisdom is that porphyry Cu-Au mineralization in the Kainantu region is 
related to Elandora style porphyry intrusions, the coincidence of prograde alteration (Kokofimpa 
area; K-feldspar alteration) with Akuna-style diorite intrusions suggests alteration and mineralization 
may have been initiated at an earlier Akuna age and continued to an association with Elandora 
intrusions. The presence of Elandora clasts within advanced argillic alerted breccias, is consistent 
with a protracted history of activity. The (17-13 Ma) extended age of Akuna intrusions provides for 
batholitic intrusions to be overprinted by the mineralized phase recognised herein and distinguished 
from the younger (9-7 Ma) Elandora-style intrusions. Corbett (2009) recommends limited age dating 
is conducted once field relationships are established.  

These exploration models as used by HKL and Barrick emphasized the epithermal and porphyry 
geological setting, which is broadly correct, at least spatially. But these models were later refined by 
Espi and others (2006) who recognized that the high grade quartz-Au-telluride veins with common 
percent Cu grades and significant W and Bi (e.g. Iramafimpa and Kora) were likely a significant 
separate event not directly connected to a porphyry Cu-Au source. The term “intrusion-related 
lodes” was introduced to describe this mineralisation style. The consistent Au-Te association is 
interpreted to indicate an alkalic intrusion source at depth. Felsic dykes observed adjacent to some 
of the mineralised veins could be derived from such a source and may serve as a useful exploration 
guide.  

9 EXPLORATION 

No exploration has been carried out on the property by K92 Holdings International Limited. 

10 DRILLING 

No drilling has been carried out on the property by K92 Holdings International Limited.  
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11 SAMPLE PREPARATION, ANALYSES AND SECURITY 

11.1 SAMPLE PREPARATION 

11.1.1 Drill core (HPL) 

Procedures for all HPL exploration sampling were not sighted by Nolidan. According to Logan (2006), 
the following procedures were followed by HPL for the sampling of drill core at least from 2004 
onwards: 

 A line was drawn down the drill core. 

 Competent drill core was halved using a diamond saw. 

 Less competent core was wrapped in packaging tape prior to cutting with a diamond saw. 

 Pieces of broken core were halved whenever possible, if not possible random but representative 
pieces were sent for assay. 

 Clay zones were halved using a knife when cutting by saw was not possible. 

 Intervals of poor core recovery were sampled from core block to core block, because it is usually 
impossible to determine exactly were the core loss was. 

11.1.2 Mine Grade Control (HPL) 

Written procedures for HPL grade control sampling were not sighted by Nolidan. The following 
comments were taken from comments in internal Barrick documents (Gaulthier and Pridmore, 2007; 
Smith and Thomas, 2008). 

 Grade control sampling was a standard channel sample with all crosscuts, active development and 
stope faces sampled. 

 Every 3m cut on the development drives were sampled and mapped. 

 Faces are not generally washed down prior to mapping and sampling. Mud and dust on mining faces 
increase the risk of contaminating samples and make accurate mapping difficult. 

 Sample lines are frequently marked up by the sampler not the geologist. This means that samples are 
not readily related to geology. 

 The location and extent of the gold bearing veins within the mineralized structures is not well 
understood by the majority of the geologists. As a consequence of this, the measurement of the gold-
bearing vein widths is inaccurate. 

 The samplers chip into their open hand, as opposed to directly into a sample bag. This is a serious 
contamination issue. The mine is humid and in places wet so that the some of the sample material 
usually sticks on the sampler’s gloves after each sample. 

11.2 SAMPLE SECURITY 

No written sample security procedures were sighted by Nolidan 

11.3 SAMPLE ANALYSES 

The following descriptions of analytical techniques used by HPL are taken directly from SRK (2006): 

Drill hole and channel sample data used in the resource estimate has been analysed using a 
combination of Fire Assay and Aqua-Regia techniques at a number of separate laboratories over the 
course of the project. Gold in tellurides can prove problematic to analyse using Fire Assay techniques 
as the tellurium content can lead to losses of precious metal during cupellation which subsequently 
results in a low bias in the results. In order to address this issue the sample is therefore oxidised 
either through the use of an oxidising flux, roasting the sample or a combination of both in order to 
oxidise the tellurium. These techniques are reported to have been used for all samples at Kainantu. 
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Between 1992 and 2002 the exploration data was analysed at the laboratory of Astrolabe Propriety 
Limited in Madang, Papua New Guinea. Gold was determined by Fire Assay with AA finish. The 
majority of the assays were undertaken using a 50g charge although some were assayed using two 
separate 25g charges the values of which were then combined. 

Between 2002 and 2005 the exploration data was analysed by the Australian Laboratory Services 
(ALS) in Townsville, Australia. Gold was determined by Fire Assay with AA finish using a 50 g charge. 

Since January 2006 (up to closure in 2008) all samples collected on the mine have been analysed by 
the mine laboratory at Kumian, Papua New Guinea. Gold is determined using Aqua-Regia with AA 
finish 50 g charge as opposed to the Fire Assay approach utilised at the exploration stage. While 
Aqua-Regia is an accepted technique for gold assaying care must be taken as the matrix of the 
sample can adversely affect digestion leading to understated concentrations. In particular, care 
should be taken with, for example, high silica (quartz) content. In these circumstances Aqua-Regia 
techniques may understate the gold content relative to a Fire Assay. 

Details of sample analysis procedures by assay laboratories used during Barrick exploration drilling 
have not been sighted by Nolidan. 

11.3.1 Laboratory Independence and Certification 

ALS Laboratories in Townsville, Astrolabe in Madang and Intertek in Lae are all internationally 
accredited analytical laboratories. Nolidan has not sighted any certification regarding the Kumian 
Laboratory. 

11.4 QUALITY ASSURANCE AND QUALITY CONTROL 

Quality Assurance (“QA”) concerns the establishment of measurement systems and procedures to 
provide adequate confidence that quality is adhered to. Quality Control (“QC”) is one aspect of QA 
and refers to the use of control checks of the measurements to ensure the systems are working as 
planned.  

The QC terms commonly used to discuss geochemical data are: 

 Precision: how close the assay result is to that of a repeat or duplicate of the same sample, 
i.e. the reproducibility of assay results.  

 Accuracy: how close the assay result is to the expected result (of a certified standard).  

 Bias: the amount by which the analysis varies from the correct result.  

Original reports regarding QAQC procedures and results during HPL and Barrick sampling 
programmes were not available to Nolidan for the preparation of this report. However, summaries 
of QAQC procedures and results occur in several different reports and are compiled below. 

11.4.1 QC Programs 

QA/QC procedures usually involve the following types of QC samples being taken or inserted into the 
sampling stream by the personnel collecting the samples.  

 Certified Reference Materials (“CRM”, or “standards”): low, medium and high grade added 
at a planned rate of about one every 20 samples or 5%. CRM assess accuracy. 

 Field Duplicate Samples: one in every 20 samples is split and submitted as a field duplicate. 
Both samples are inserted into the sampling stream and prepared and assayed like any other 
sample. Field duplicates are used to monitor sample batches for poor sample management 
(bias), contamination and tampering and laboratory precision. Field duplicates also provide 
some measure of sample homogeneity.  



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 69 of 112 

 Field Blank: Samples of a “blank”, known to contain low level of economically interesting 
metals are inserted into the sample stream. Field blanks are usually inserted at a planned 
rate of one every 20 samples. Blanks assess contamination. 

 Referee Laboratory duplicates (“check assays”): Sample pulps are sent for duplicate assay to 
another laboratory. Results are then plotted against the original laboratory results to check 
for anomalous results, contamination or equipment failure or calibration trends (bias). 

Analysing laboratories also carry out their own internal QA/QC procedures involving the insertion of 
CRM, blanks and assay repeats.  

QC programs are subdivided by company and time period. Descriptions of QAQC programmes up to 
2006 are taken from SRK (2006).  

11.4.1.1 1992-2002 Exploration 

Between 1992 and 2002, exploration data was analysed by Astrolabe. QA/QC procedures include the 
routine repeat analysis of 15% of the data together with the re-assaying at an external laboratory of 
all samples returning greater than 5 g/t Au. No standards were utilised. It is reported that no 
significant problems were detected. Figure 22 presents a scatter plot (sourced from HPL DFS report) 
comparing the results of the Astrolabe internal repeat assays. Although the scale of the axes results 
in poor resolution at low values the overall result indicates a good level of precision. 

 

Figure 22. Scatter of of Repeat Data, Astrolabe Laboratory 1992-2002 

11.4.1.2 2001-2005 Exploration 

Between 2002 and 2005, HPL exploration samples were analysed by ALS in Townsville. QA/QC 
procedures included the use of standards (every 10 to 20 samples), repeats and check assays at 
other laboratories including all samples greater than 5 g/t Au. It was reported that no significant 
problems were detected. 

Figure 23 and Figure 24 present scatter plots (sourced from the DFS report) of external check 
analyses (Genalysis) versus ALS and for internal repeats analyses respectively. Although the scale of 
the axes results in poor resolution at low values the overall result indicates a good level of precision 
and no discernible bias. Figure 25 presents an example CRM control chart (again sourced from the 
DFS report) which indicates (for this particular CRM) that deviations from the CRM value were 
typically less than 5%. This is considered an acceptable level of accuracy. 
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Figure 23. Scatterplot of ALS vs Genalysis Results, 2002-2005. 

 

 

Figure 24. Scatterplot of ALS Repeat Assays, 2002-2005. 
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Figure 25. Example CRM Control Chart (2002-2005) 

11.4.1.3 2006-2008 Mine Sampling 

From 2006 to mine closure in 2008, mine samples were analysed at the on-site laboratory 
(“Kumian”). From the information supplied to Nolidan, it is not clear if this refers to only grade 
control samples, or all samples (including underground exploration drilling). It appears that no field 
QC samples were inserted in grade control assay batches, and the only QAQC undertaken was by the 
laboratory itself. A Barrick review of the mine operations in 2008 referenced the inclusion by mine 
geologists of ‘blind’ CRM into assay batches.  

QA/QC procedures at the Kumian Laboratory included the use of a blank, a standard, two repeats 
and two barren flushes for every 20 samples analysed. According to SRK (2006), check analyses for 
each batch check were undertaken at ALS (using aqua regia) and Intertek laboratory (using Fire 
Assay). However, according to a Barrick internal review in 2007, there were no check assays 
undertaken on grade control data. Barrick’s review also indicated that check assay results were not 
being routinely recorded, and that written QA/QC procedures were not finalised. 

Check analyses showed a low bias to Kumian results compared with ALS and Intertek. A low bias was 
also present in CRM control charts (both laboratory and mine CRM) for Kumian, in the order of 5-
10%. Reasons for the low bias were apparently not fully examined, although one cause suggested by 
Barrick was incomplete digest using aqua regia.  

Repeat analyses showed a good level of precision.  

11.4.1.4 2004-2006 Exploration 

Exploration drilling at Eutompi and Kora from 2004-2006 was managed by Ross Logan and 
Associates. QA/QC included insertion of two gold CRMs and limestone blanks, but no mention is 
made of field duplicates. Insertion rates for QC samples are not specified. According to the report on 
drilling, these procedures were standard for HPL at the time.  

Samples were analysed by ALS (2004 Kora drilling) and by Intertek Laboratories in Lae (other 
drilling). Results for CRMs plotted within acceptable limits for both laboratories, although some drift 
over time was noted for Intertek. Field blanks did not show any issues with contamination. 
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11.4.1.5 After 2008 Barrick Exploration 

QA/QC procedures have not been sighted by Nolidan for Barrick exploration drilling after they 
acquired the property in 2008.  

11.5 ADEQUACY OPINION 

No independent review of the drill hole sampling was done by Nolidan.  Although it appears that this 
work was done to an industry acceptable standard, there is always a risk involved with geological 
interpretations and grade continuity. Geological logs were compared to selected drill core laid out 
specifically for the task of validating the geological logs. 

Generally, the results of the QA/QC program implemented are considered satisfactory for an 
advanced stage property. It is Nolidan’s opinion that the sample preparation, security and analytical 
procedures were adequate and follow accepted industry standards. 

Nolidan recommends a full review of Barrick sampling procedures and results and a comparison with 
earlier HPL work.  

It was concluded that Kainantu’s database is reliable and falls within the norms of reasonable 
variation and is suitable for disclosing resources. 

12 DATA VERIFICATION 

12.1 DATA VERIFICATION PROCEDURES 

This report was prepared on the basis of information compiled by Highlands and Barrick as supplied 
to Nolidan by Barrick and a two day visit to the Kainantu gold mine including a review of the 
Kainantu drill core and drill sections at the Exploration office. Discussions were held with Barrick’s 
Exploration Manager and Mine Manger while on site. 

12.1.1 Drill Hole Database 

All exploration data sourced by Barrick, including historic and Barrick data, is entered into an acQuire 
database located in Perth. This includes surface sample location and assay data, surveyed collar and 
downhole survey data, geological logs and assay data. Validation of the data entry is at the cell level 
and is controlled by predetermined validation tables. A number of checks are incorporated using SQL 
scripts to ensure the integrity of the data. 

The drillhole database integrity was reviewed for internal inconsistencies, duplicate sample numbers 
and assay reference numbers. No significant errors were detected. 

12 holes had duplication of survey results, results were the same except for the database field 
SURVTYPE duplicated records were logged as both CAMERA and FEFLEX. Nolidan removed the 
camera records from the database. 

12.1.2 Face Samples 

Comparison of grade control face sampling and drilling in the same mineralized zones shows a 
significant bias towards lower average grades in drilling compared with the average grade of the face 
samples. For all veins the highest recorded values for gold (outliers) occurred in drill hole samples 
and grade capping was therefore used. Face samples are however concentrated in the higher grade 
mining areas, so were included in resource estimation. 

Recoveries in diamond drilling were recorded as being generally poor (<70-80%) in mineralized zones 
(SRK, 2006), which may explain the assay bias in terms of gold loss in non-recovered material. 
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However, there were also a number of problems noted with underground channel sampling by 
Smith and Thomas (2008), including potential bias introduced by over-sampling of softer material.  

12.1.3 Site Visit 

Mr Anthony Woodward visited Kainantu Gold Mine from 12th November to 13th November 2014. 
The project was on care and maintenance. In the course of the site visit, Mr Woodward viewed 
mineralized vein systems in drill core, and examined the drill core processing and storage facilities 
(Figure 26). He also viewed photographs of mineralization in underground development headings 
and in drill core.  

 

  

Figure 26: Core Logging facilities Figure 27: Almonte Automatic core saw and brick saw 

 

Barrick ceased mining and processing in January 2009. Site buildings and camp facilities are in a good 
functioning order and appear constantly maintained. Underground mobile equipment has been 
parked and exposed to the elements since mining ceased.  

12.1.4 Independent Samples 

No independent samples were collected. A review of drill core and mineralized intercepts was 
undertaken in the core yard (Figure 26).  Examples of lodes and styles of mineralization in core were 
inspected. Drill logs were compared with drill core.  Figure 28 shows localized shear brecciation with 
pyrite- chalcopyrite mineralization and minor carbonate and quartz. Red haematite stains can be 
seen around sub-angular quartz clasts. Figure 29 shows dominant fine grained foliated phyllite with 
crustiform quartz-pyrite and trace chalcopyrite veins within intervals of semi-massive pyrite and 
chalcopyrite in fine grained quartz. 
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Figure 28: BKDD0027 461.6 to 462.6 m 16.3 g/t Au, 131 g.t Ag and 6.48 g/t Cu 

Figure 29: BKDD0026 583.25 to 584.2 m 0.49 g/t Au, 19.4 g/t Ag and 3.4% Cu 

12.2 LIMITATIONS 

No surface drill pads or holes were inspected during the site visit and no surface outcrops were 
inspected. An underground inspection was not possible as access to the mine at the time of the site 
visit was blocked by landslides. Nolidan understands that current access is restricted to the 21 level: 
the rest of the mine is not maintained and the conditions of the workings are deemed unsafe for 
entry. 

Very limited mine production data has been located which limits the ability to gain an understanding 
of reconciliation problems. No face mapping has been found although some photographs of sampled 
development headings were located. Some stope mapping/sampling sheets from shrink stopes at 
Irumafimpa were located during the recent site visit. Smith and Thompson (2008) provide the only 
record of production data. 

Nolidan has relied heavily on validation and verification carried out by Barrick in its reviews of the 
property in 2007-2008. Nolidan has not been able to fully review all aspects of the project, including: 

 Sampling procedures and QA/QC  

 Drill collar locations accuracy and reliability 

 Drilling procedures 

 On-site laboratory assay procedures and performance 
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 Descriptions of existing operations, performance and exploration prospects were obtained from 
existing documentation which is extensive. Not all documentation was able to be thoroughly 
reviewed.  

12.3 VERIFICATION OPINION 

Significant data is available from the previous operator (HPL and Barrick), and is included in the 
database supplied by Barrick. Based on the data verification performed, it is Nolidan’s opinion that 
the data available and reviewed is adequate for the purposes used in this technical report. 

13 MINERAL PROCESSING AND METALLURGICAL TESTING  

The main Irumafimpa-Kora lode of the Kainantu Project is sulphide-rich Cu-dominant mineralization 
overprinted by a quartz-rich Au-dominant crustiform quartz vein to breccia system with high gold 
associated with tellurides (calaverite AuTe). There is moderate to high variability within the 
mineralization.  

There is currently no geometallurgical model for Irumafimpa or Kora.   

13.1 FACTORS AFFECTING POTENTIAL ECONOMIC EXTRACTION 

Previous operation of the process plant on ore from the Irumafimapa resource provides confidence 
in the ability to operate and the base assumptions for economic evaluation of future operations – 
throughput, gold recovery and concentrate grade.  Gold recovery over 11 months in 2007 is reported 
by Barrick to have averaged 85%. 

14 MINERAL RESOURCE ESTIMATE 

After a review of previous resource estimates (see section 6.4: Historic Resource And Reserve 
Estimates) Nolidan recommended to Otterburn that the current resource estimate should be 
quoted: 

a) Using a standard Ordinary Krige estimation approach. Grade caps should be selected to 
restrict the influence of outliers where drilling was sparse. 

b) Cutoffs should be based on a combination of thickness and grade reflecting potential 
mining methods. Lower cut-off grades of 5g/t AuEq for wide veins (> 3m width) and 6g/t 
AuEq for veins between 1.2m and 3m width were suggested.  

c) Resources should not be reported at confidence levels above Indicated.   

Following Nolidan’s recommendations to Otterburn a resource estimate was completed for the 
Irumafimpa-Kora vein systems based on the historical surface and underground drilling conducted 
by previous owners, Barrick and HPL. Face channel and grade control samples collected during 
previous mining operations were also used but have only a local influence. 

Comparison of grade control face sampling and drilling in the same mineralized zones shows a 
significant bias towards lower average grades in drilling compared with the average grade of the face 
samples. For all veins the highest recorded values for gold (outliers) occurred in drill hole samples 
and grade capping was therefore used. Face samples are however concentrated in the higher grade 
mining areas, so were included in resource estimation. 

Nolidan considered that estimation in unfolded 2D space for grade and thickness across narrow 
veins with allowance for minimum mining widths and unfolding was most applicable to the Kainantu 
vein system. Industry standard methods were used to conduct the estimate using GEOVIA Surpac™ 
software. The method utilises estimation in unfolded space. A detailed description is presented in 
Section 14.7.1 Methodology, and similar methods are widely used in resource estimation (Glacken et 
al 2014). Vein thickness and grades for Au, Ag, and Cu were estimated in unfolded 2D space before 
being translated back into a true 3D block model. The model has to incorporate a level of conceptual 
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interpretation (implicit modelling) as the veins are very narrow. Traditional cross section 
interpretation (explicit modelling) is near impossible due to changes in drill-hole orientation with 
difficulty in maintaining a true separation of the vein hanging wall and footwall. 

14.1 APPROACH 

Nolidan considers that there is no appreciable difference in mineralization across the veins, which 
are narrow (less than 1m in places) and no mining selectivity across the vein is possible. Thus a two 
dimensional estimate of grade and thickness was considered to be a better method to apply at the 
Irumafimpa-Kora deposit. In principle the true thickness and grade (and geostatistics) of a vein 
domain are estimated in unfolded space, i.e. on a 2D grid. This vertical plane is sub-parallel to the 
vein direction, and grades and thicknesses are absolutely tied to informing samples/composites. The 
process of "unfolding" and "refolding" results in some smoothing of vein contacts, which may result 
in minor apparent spatial departures of the vein wireframes from some composite centroids. 

14.2 SUPPLIED DATA 

Nolidan was supplied with a drill hole database named BARexpldata.mdb. Table 23 shows a 
summary of the database structure.   

Table 23. Master Database Structure 

Table Name Description Record Count 

Collar Collar information associated with drill type and location 2,611 

Survey Downhole azimuth, dip and depth 8,882 

Assay Assay intervals with associated gold , copper, silver and other results 47,686 

Alteration Logged alteration intervals and descriptions 8,451 

Drill Logging information per hole 85 

Veins Logged intervals with type and degree of veining 6,668 

zone_code Mineralized intercepts used for previous mineral resource estimates 2,679 

Structure Logged intervals of structural geology 7,064 

Within the Irumafimpa-Kora resource area, the types of holes available were diamond drilled from 
the surface (DD), diamond drilled from underground workings (DDUG) and face samples (FS). 

A new table was created (named “intercepts”) to store vein intercepts in, which were initially copied 
from the zone_code intercept table.  MS Access queries were run to ensure mineralization was not 
excluded adjacent to defined intercepts and un-necessary waste samples were not included. There 
are examples of vein intercepts with material below cutoff being included, however these tags are 
required to constrain vein geometry and ensure vein continuity. 

There were some mineralized intervals that were not used for resource estimation.  These intercepts 
were given a “UN-“ prefix in the “intercepts” table, and present targets for development.  

 

Table 24: Mineralized samples outside vein tags. 

Hole_id depth_from depth_to Au_ppm Ag_ppm Cu_% 

002BD92 87 91 20.24 2.25 0.057 

002BD92 201 207 4.391 12 0.093 

002BD92 213 214 2.5 4 0.53 

003BD92 43.65 44.4 280 26 0.041 

004BD92 132.5 133.1 25.3 2.5 0.115 

004BD92 156.95 159 4.611 1.378 0.315 

011BD94 84 86.3 1.4991 42.3522 1.959 

017UG02 6 11 2.952 1.84 0.456 

017UG02 23 25 8.835 6.8 0.684 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 77 of 112 

Hole_id depth_from depth_to Au_ppm Ag_ppm Cu_% 

018BD94 240.5 241.5 1.5 65.4 1.05 

056BD02 73.5 75 2.28 41 7.76 

057BD02 26 28 2.53 11.7 0.232 

072BD03 136 138 11.975 11.95 0.235 

090BD04 122 124 1.785 106.35 3.212 

114UG06 29.5 34.6 3.523 - - 

538AUG08 22.5 25.5 19.6437 - - 

The MS Access database was connected directly to GEOVIA Surpac™ for data display, vein 
compositing, wire-framing, unfolding, estimation refolding storing in a 3D block model.  

The following files were also supplied by K92 Mining International: 

 Topography wireframe (Surpac™ DTM) derived from airborne laser (LIDAR) survey 

 Surveyed mine workings (declines, inclines, stopes etc as Surpac™ lines) for Irumafimpa underground 
development 

 Original geological interpretation of veins and faults (Surpac™) 

A local mine grid (denoted IG99) oriented roughly parallel to the strike of mineralization was set up 
by HPL. This grid was used for resource estimation and is based on a 2D rotation from Australian 
Map Grid (AMG66) coordinates used in exploration. Transformation parameters from AMG66 to 
IG99 are: 

Rotation: 45.4° east 
X shift: -9258890.5 m 
Y shift: -34421.2 m 
Z shift: 0 m 

Existing vein intercepts table from the previous vein interpretation was used as a starting point for 
modelling.   

14.3 DIMENSIONS 

Database extents (Table 25, Figure 30) are for the Irumafimpa-Kora resource area.  These 
coordinates are in mine grid.  The database fields used for mine grid are “KAINANTU_IG_X” and 
“KAINANTU_IG_Y”. 

Table 25: Database Extents 

 Database Min (m) Max (m) Extents (m) 

Northing 58207.074 61398.587 3191.513 

Easting 29334.635 30413.42 1078.785 

RL 730.727 1940 1209.273 

Hole Depth 0.3 971.9 971.6 

The Irumafimpa-Eutompi-Kora vein system is a 3 km long, 300m wide, northwest trending 
continuous lode structure with veins across three distinct mineralizing events.  As modelled, veins at 
Kora are between 58100mN and 58950mN, and veins at Irumafimpa are between 59400mN and 
61000mN.  Between the Iramafimpa and Kora vein systems is the Eutompi area ( 

Figure 31), only one vein (E4) lies in this area and overlaps the Kora area from 58600 mN to 58950 
mN. 
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Figure 30: Plan view of the Irumafimpa-Kora Resource drilling, coloured by drill hole type. 

N 
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Figure 31: Long section view of Kainantu Resource Areas with Vein Composites colour coded for Au Eq 

14.4 GEOLOGIC INTERPRETATION 

A 3D wireframe model and block model was constructed using a series of procedures within 
SurpacTM.  

Existing vein intercepts table from the previous vein interpretation was used as a starting point for 
modelling.  Veins were identified as drillhole intercepts greater than 3 g/t AuEQ, however assays less 
than this were incorporated between intercepts to maintain continuity.  Printed level plans from site 
were incorporated into interpretations. 

Gold equivalent values were generated in the database using the following formula: 

AuEq = (Gold ppm) + (Ag ppm*0.0185) + (Cu % * 1.7308) 

This gold equivalent formula is based on past average metal prices.  For more detailed explanation, 
see section 14.13: Assumptions for ‘reasonable prospects for eventual economic extraction’. 

14.5 DATA PREPARATION AND STATISTICAL ANALYSIS  

Prior to a statistical analysis, grade domaining is normally required to delineate homogeneous areas 
of grade data. At Irumafimpa-Kora individual veins are assumed to represent sufficiently 
homogenous mineralization, although geochemistry of different veins does vary from Kora to 
Irumafimpa.  Statistical analysis does not take into account spatial relationships of the data. 

The purpose of statistical analysis is to define the main characteristics of the underlying grade 
distribution to assist with geological and grade modelling work. This process is important as the 
statistics of the individual sample populations can influence how grade data is treated and 
application of grade estimation techniques. For example highly skewed data may require special 
grade capping and indicator semivariogram analysis. 

Statistical analysis of the grade data was principally carried out using the SurpacTM Software package. 
SurpacTM was used to export composite drill hole data as a comma separated file (CSV) for 
importation into SupervisorTM. More detailed spatial analysis (semi-variograms) was conducted 
within Supervisor. The Supervisor package is an internationally recognised geological and mining 
software toolbox which incorporates geostatistical tools that can be used at all stages of the mining 
process from initial feasibility studies though to production control. 
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14.5.1 Drill Hole Spacing 

Drill hole data spacing is variable within each domain.   

At Kora, from surface to about 300-500m below surface, there is an average spacing between 
drillhole intercepts at Irumafimpa-Kora of about 50-70m.  Vein intersections below this depth are 
sparser. 

Irumafimpa is much more densely sampled because of underground development.  Spacing between 
vein intercepts is on the order of 20-50 m.   

14.5.2 Domains & Stationarity 

A domain is a three-dimensional volume that delineates the spatial limits of a single grade 
population, has a single orientation of grade continuity, and is geologically homogeneous. Statistical 
and geostatistical parameters are applicable throughout the volume (i.e. the principles of 
stationarity apply). Typical controls that can be used as boundaries to domains include structural 
features, weathering, mineralization halos and lithology. 

Due to tight geological domaining, stationarity concerns are minimised as each domain contains only 
one population of grade data. 

Kora and Irumafimpa veins have the same strike and dip, and appear to line up on the same 
structural trend.  To determine if the veins could be considered the same domains, and so be 
reinterpreted and possibly joined into a single large vein system, existing vein composites were 
extracted and the vein chemistries were inspected (Figure 32).   

 

Figure 32: Comparison of Vein Chemistries 

 

Kora veins were found to have relatively higher copper and silver grades and lower tellurium and 
sulphur grades than Irumafimpa veins, suggesting that they are part of a different phase of 
mineralization.  In addition to this, grades at Eutompi were too low to allow interpretation of any 
vein mineralization from Kora to Irumafimpa.   
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Kora and Irumafimpa veins remain separate domains in this resource. However Nolidan believes that 
with additional drilling the two deposits may join or at least overlap at depth below current Eutompi 
drilling.  In addition Nolidan believes that there has been insufficient drilling to confirm or disprove 
whether the “IJ” (Irumafimpa Judd) and “J” (Judd) veins are continuous between prospects. 

14.5.3 Compositing 

The two-dimensional technique used to estimate resources at Irumafimpa-Kora uses a single down-
hole (or along channel) composite sample extracted from the drill hole database for each intercept 
within the vein. True thickness was calculated using the overall dip and dip direction of the vein. It is 
assumed that the grade of the vein at each location is the grade of the intercept thus reducing 
concerns of volume variance and negating the need for constant length samples. Scatter plots 
showed no correlation between grade and thickness, thus grade and thickness are treated as 
independent samples. 

14.5.4 Basic Statistics 

Summary statistics for gold, silver and copper in vein intercept composites by vein are presented in 
Table 26.  Informing sample grades range from a minimum of 0.7 g/t Au for Judd 2 (“J2”) to a 
maximum of 45.6 g/t Au for Judd 1 (“J1”). 

Table 26:  Univariate uncapped statistics for gold, silver and copper by vein 

  Mean Grade Maximum Grade CoV 

Vein No. Composites Au g/t Ag g/t Cu % Au g/t Ag g/t Cu % Au g/t Ag g/t Cu % 

E4 21 4.4 26.9 2.0 19.5 110.4 6.3 1.23 1.08 0.83 

J1 8 45.6 29.5 1.0 347.7 102.9 3.6 2.68 1.11 1.12 

J2 7 0.7 25.9 1.6 1.6 52.1 3.8 0.64 0.74 0.73 

J3 7 5.4 15.2 1.0 28.4 32.6 3.9 1.88 0.61 1.34 

K1 32 9.8 32.2 2.5 93.1 145.3 7.4 1.95 1.11 0.68 

K2 34 12.3 33.8 1.6 178.1 254.9 7.5 2.80 1.50 1.20 

K3 13 1.7 21.6 1.2 6.8 74.5 3.1 1.26 0.96 0.65 

K5 11 2.6 47.8 1.6 11.0 224.1 3.6 1.15 1.44 0.90 

M1 321 10.7 6.0 0.3 155.0 35.3 2.0 1.82 1.27 1.55 

M3 173 8.1 1.9 0.1 466.5 4.4 0.8 4.79 0.80 1.54 

M4 159 19.7 4.4 0.2 1095.1 14.6 0.9 4.78 0.78 1.15 

M5 449 15.8 8.8 0.3 507.9 59.0 1.7 2.69 1.39 1.31 

M6 122 12.6 2.5 0.2 205.7 2.5 0.7 2.16 n/a 1.58 

O1 79 4.7 3.7 0.2 61.2 13.7 0.9 2.09 1.05 1.22 

P2 77 5.9 12.2 0.3 53.1 104.0 1.5 1.34 1.77 1.26 

R3 116 6.0 10.4 0.4 70.5 79.4 2.4 1.56 1.25 1.50 

IJ1 10 2.2 25.0 0.4 5.8 126.9 1.3 0.71 1.61 1.18 

IJ2 9 3.0 6.6 0.3 9.6 27.0 1.3 0.95 1.18 1.46 

IJ3 6 2.8 10.2 0.2 4.6 33.0 0.8 0.68 1.25 1.76 

14.5.5 Grade Capping 

Capping is the process of reducing the grade of the outlier sample to a value that is representative of 

the surrounding grade distribution.  Reducing the value of an outlier sample grade minimises the 

overestimation of adjacent blocks in the vicinity of an outlier grade value.  At no stage are sample 

grades removed from the database if grade capping is applied.  The risks associated with the 

treatment of the high grades are to potentially overestimate or underestimate the contained metal 

of the deposit.   
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Gold and silver are naturally nuggety (Poisson distribution) in nature and prone to outliers.  
Statistical parameters such as coefficient of variation and mean plots, metal loss, histograms and log 
probability plots were used as guides to determine the appropriate grade cap. The effect of capping 
can be seen by comparing statistics of uncapped and capped distributions.  

In previous estimates of Irumafimpa-Kora, composite grades were capped to create an estimate. 

This was done because high grade outlier composites have an overwhelming influence on any blocks 

for which they are used to estimate.  Capping the grade reduces the amount of metal that will be 

estimated into blocks informed by these outlier samples, hopefully preventing overestimation. 

Outlier composites have passed QA/QC, and so are considered real values that represent the grade 

of the vein at the composite location.  The problem with these outlier composites is not strictly that 

the grades are too high or are not considered real or reliable, but that the effect on the blocks within 

the range of these high grade outlier composites will be higher than for other composites.   

To effectively deal with high grade outliers in this resource, the composites for gold grades were 

reviewed and appropriate caps assessed.  

Composite caps were applied to the grade values (g/t for Au and Ag, % for Cu) before estimation.  

Capped versus uncapped grade statistics were generated for gold, silver, and copper. Sulphur did not 

have enough samples so was not capped. 

Table 27: Grade caps for gold by vein 

Vein 
No. 
Samples 

Uncapped 
Mean Grade 

Capped 
Mean 
Grade 

Uncapped 
Coefficient of 
Variation 

Capped 
Coefficient of 
Variation 

Uncapped 
Maximum 
Grade 

Suggested 
real cap 

No. 
Samples 
capped 

E4 21 4.4 4.3 1.23 1.21 19.5 n/a 0 

J1 8 45.6 30.8 2.68 2.60 347.7 150 1 

J2 7 0.7 0.7 0.64 0.63 1.6 n/a 0 

J3 7 5.4 4.9 1.88 1.80 28.4 n/a 0 

K1 32 9.8 9.3 1.95 1.85 93.1 80 1 

K2 34 13.3 12.3 2.80 2.29 178.1 80 2 

K3 13 1.7 1.7 1.26 1.26 6.8 n/a 0 

K5 11 2.6 2.6 1.15 1.15 11.0 n/a 0 

M1 321 10.7 10.2 1.82 1.65 155.0 80 6 

M3 173 8.1 5.2 4.79 2.15 466.5 80 2 

M4 159 19.7 10.7 4.78 2.03 1095.1 80 7 

M5 449 15.8 13.7 2.69 1.91 507.9 150 6 

M6 122 12.6 10.6 2.16 1.51 205.7 80 3 

O1 79 4.7 4.3 2.09 1.84 61.2 38 2 

P2 77 5.9 6.3 1.34 1.23 53.1 n/a 0 

R3 116 6.0 5.8 1.56 1.37 70.5 n/a 0 

IJ1 10 2.2 2.2 0.71 0.68 5.8 n/a 0 

IJ2 9 3.0 2.9 0.95 0.91 9.6 n/a 0 

IJ3 6 2.8 2.8 0.68 0.68 4.6 n/a 0 

IJ4 3 1.8 1.8 0.57 0.57 2.5 n/a 0 

 

14.6 VARIOGRAPHY 

The most important bivariate statistic used in geostatistics is the semivariogram. The experimental 
semivariogram is estimated as half the average of squared differences between data separated 
exactly by a distance vector ‘h’.  Semivariograms models used in grade estimation should 
incorporate the main spatial characteristics of the underlying grade distribution at the scale at which 
mining is likely to occur. 

The semivariogram analysis was undertaken for individual elements within each vein domain that 
contain sufficient data to allow a semivariogram to be generated.  2D semivariograms were 
generated using two orthogonal principal directions.   
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Variogram used for gold in primary direction, Irumafimpa 
“mill” lodes 

Variogram used for gold in secondary direction, 
Irumafimpa “mill” lodes 

  

Variogram used for thickness in primary direction, 
Irumafimpa “mill” lodes 

Variogram used for thickness in secondary direction, 
Irumafimpa “mill” lodes 

Figure 33 Variograms generated for Mill veins. 
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Variogram used for gold in primary direction, Kora lodes Variogram used for gold in secondary direction, Kora lodes 

 
 

Variogram used for thickness in primary direction, Kora lodes Variogram used for thickness in secondary direction, Kora 
lodes 

 

Figure 34 Variograms generated for Mill veins. 
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After extensive testing of changing variogram and other estimation parameters for each variable the 
estimation results were found to be sensible and consistent.   

14.6.2 Variogram Models and Parameters 

There were insufficient vein composites to allow variograms to be constructed for every vein.  
Variogram models were instead constructed for the veins or groups of veins with sufficient data and 
used for other veins nearby which did not have enough intercepts.   

At Kora, a variogram was constructed for gold for the combined Kora veins (all Kora veins except for 
Judd).  These variogram parameters were used to estimate gold for all of Kora and all of the Judd 
veins.  At Irumafimpa, a gold variogram was constructed from domain M1.  These variogram 
parameters were used to estimate gold for all Irumafimpa veins.  A full table of estimation 
parameters for all veins and attributes can be found in Table 28.   

Table 28: Semivariogram Parameters used for Irumafimpa-Kora estimation 

Vein Set Attribute plunge Max Range C0 C1 A1 C2 A2 ratio1 ratio2 

Kora, Judd Au, Ag, S 80 130 0.2 1.24 130 0 0 2 2 

Irumafimpa Au, Ag, S 300 100 0.55 0.2 40 0.25 100 1.14 1.54 

All veins Cu 80 130 0.2 0.3 50 0.62 140 2 2 

Kora, Judd Width 80 130 0.3 0.38 88 0.18 256 1 1.44 

Irumafimpa Width 300 200 0.5 0.23 35 0.27 200 3.5 2.5 

14.7 GRADE ESTIMATION 

Estimates were made for the grades and true widths of veins. This is done in unfolded space using 
10m x and y grid spacing. The estimation area is extended beyond the outer data points by 
expansion of a fixed distance to create a boundary perimeter; the boundary is then smoothed with 
the result that the expansion is reduced to less than the target thickness at the extremities. The 
expansion distance is therefore a maximum, rather than a fixed value. The expansion for 
Irumafimpa-Kora is a maximum of 50m. 

Grade estimations are made using five different methods so that the results can be compared: 
Nearest Neighbour (capped), Inverse Distance Squared (capped), Ordinary Krige (uncapped), 
Ordinary Krige (capped) and metal content (gram-metres). True widths are estimated directly using 
Ordinary Kriging (no capping). 

One block model was created, covering the entire deposit. The final 3D block model utilised 
2.5(x)*10(y)*10(z) m cubic blocks sub-blocked to 0.625(x)*2.5(y)*2.5(z) metres.   

14.7.1 Methodology 

Comprises the following steps: 

1. Database – validation of the drillhole database.  

2. Intercept Selection. The drill hole data is displayed in section and elevation slices showing 
assays. Intercepts are selected and coded for each vein based on the following selection 
criteria, in priority order; 

a. Grade – select intervals with a value above cut-off, in this case 3 g/t AuEq. Also, 
internal waste intervals and/or geologically continuous intervals just below cut-off 
may be included, as long as the composite remains above cutoff. 

b. Continuity – waste (<3 g/t AuEq) values in the projected plane of continuity of a 
particular vein being modelled will be coded as that vein.  

3. Basic Statistics and Upper Caps. The basic statistics of the vein composites for each vein are 
then examined using basic statistics for grades and true width. The mean, median, standard 
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deviation and variance are calculated for both normal and log-transformed data. A 
cumulative probability plot is prepared for each data set in both normal and log-transformed 
formats. Breaks in the plot indicating more than one population are highlighted and their 
spatial position relative to the total data set examined in 3D space. If more than one 
population is considered possible, the total population is decomposed into its component 
populations and these are highlighted again in 3D space. If a small high-grade population is 
indicated, and this cannot be physically domained from the remainder, then an estimate 
with an upper cap will be included in the resource estimates.   

4. Unfolding and Variography. Vein composites are unfolded into a single plane. Original 
coordinates are stored in the model so the model may be refolded after estimation. 
Variography is then undertaken in this 2D space. Values for anisotropy and variogram 
models are recorded for gold, thickness and copper or silver as appropriate. Where no 
directional variograms are clearly determined (as commonly happens with less than 50 data 
points, or where the data is unevenly distributed) isotropic variograms were used or 
variograms from similar veins sets where utilised. 

5. Unfolded Grid Model and Extension – Generates a model of the vein centre using coded 
intercepts, and estimates grades and vein true widths. This is done in unfolded space using 
selectable x and y grid spacings. The estimation area is extended beyond the outer data 
points by expansion of a fixed distance (50 m Kora, Eutompi and Judd, 25m Irumafimpa) to 
create a boundary perimeter; the boundary is then smoothed with the result that the 
expansion is reduced to less than the target expansion at the extremities. The expansion 
distance is therefore a maximum, rather than a fixed value. In extreme cases, say where the 
extension is based on an isolated single drill hole, no extension will occur at all. Expanded 
wireframes are checked in 3D space to ensure the expansion does not intersect waste drill 
holes. The thickness of this boundary is set to 0.2 m. This prevents an overflow of grade 
contours past the limits of estimation. Grade estimates are made using 5 different methods 
so that the results can be compared. These are Nearest Neighbour Capped, Inverse Distance 
Squared Capped, Ordinary Krige Uncapped and Ordinary Krige Upper Capped and 
gram.metre estimates. True widths are estimated directly using Ordinary Kriging.  

6. Minimum Width application and consequent Grade Dilution – Every 10 x 10 m block in 
unfolded space with a vein width (in the perpendicular direction to strike) less than 1.2m is 
set to a width of 1.2 m. Grades for each block are then diluted according to the original 
width and waste grade ( 0.0 g/t), using the following formula: 

Diluted grade = (grade x [true thickness/minimum thickness]) + (0 g/t x [dilution 
thickness/minimum thickness]) 

Blocks with a width greater than 1.2 m have no change. This dilution will raise the tonnes 
and reduce the grade of the model; however, the total ounces of gold will remain about the 
same. The process of applying a minimum width is to reflect the minimum mining width and 
apply an appropriate dilution where veins are thinner than the mining width.  

7. Refolding and True Width Correction – The grid is re-folded to its original 3D position. This is 
done by replacing the unfolded coordinates with the stored real coordinates. Some 
smoothing of the surface using surface modelling algorithms (not geostatistics) is 
undertaken; this removes local spikes and steps due to clustering of data. Changes are small, 
generally less than half the grid spacing. The “slope” of the surface in 3D space relative to 
the 2D surface is then measured as a percentage gradient; this value is recorded as it is 
similar to that used in “Connolly Diagrams” (Schwartz 1986). The True Width value is then 
corrected using this factor. Note that “slope” value is measured at each node of the grid and 
is a function of the surface geometry; the more the surface moves from the projection plane 
the greater the correction – in effect an “auto-correction”. This is considered much better 
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than using an average strike and dip for the surface (too general), a drill core measurement 
(too local) or geostatistics (too smoothed). 

8. Solid Creation – The 3D centre plane of the vein is then converted to a closed 3D solid. 
Footwall and hanging wall surfaces are created by translating the 3D centre plane half the 
width of the vein to create footwall and hanging wall surface. These are then joined at the 
edge, which is a common boundary, to create a vein solid. If more than one vein is being 
estimated, then the interaction between the resultant solids is examined and potions of the 
minor veins removed via “clipping”. 

9. Block Model – The volumes from the final closed 3D solids are used to flag blocks in the final 
3D block model for each vein. The variables from the solids, including grades, widths, slope, 
kriging variance, number of informing samples, nearest drill hole name and distances, etc., 
are all stored in the block model. Each vein block is given a vein name and number.  

Determining the Krige Combined Grade: 

a. All blocks are assigned the capped krige estimated grade. 

b. The nearest neighbour estimate is performed using uncapped grades, if the NN 
grade is higher than the grade cap, and the krige uncapped value is assigned, 
provided the block is within 25 m of the outlier assay. 

c. NN estimate is then capped to the appropriate capped value. 

10. Bulk Density – The bulk densities for each block below the topographical surface are set to a 
constant value. 

11. Missing Blocks – blocks that are not present are flagged as air (above the original 
topography), pit (mined out in an open pit), stoped (removed by underground mining). 

12. Mineral Resource categories – the resource categories are defined in long-section view for 
each vein, based on a combination of the number of informing samples, sample distances 
and kriging variance. The mineral resource categories are stored in the block model field. 

13. Validation – The values within the block model are compared to the informing drill 
composites. Basic statistics for block model and drill composites are compared. Distributions 
of grades in space (by elevation and northing) are compared. Blocks nearest to drill holes are 
compared with the informing drill holes. The estimates using the different estimation 
methods are compared in total and above cut-off. 

14. Reporting – the resource can be reported by resource category, by vein, by cut-off grades, 
by different methods (sensitivity to method and upper cuts), by elevation (tonnes per 
vertical m), by thickness, and by x and y dimensions.  

14.7.2 Block Model 

The Irumafimpa-Kora 3D block model uses regular shaped blocks measuring 10m (y) x 2.5m (x) x 10m 
(z) (Table 29).  The choice of the block size was patterned with the trend and continuity of the 
mineralization, taking into account the dominant drill pattern and size and orientation of the veins. 
The orientation of the block model is normal to the direction of the local grid. To accurately measure 
the volume of the mineralized wireframe inside each block, volume sub-blocking to 2.5m (y) x 
0.625m (x) x 2.5m (z) was used. Blocks above topography were tagged and excluded from model 
estimation.  

 

 

 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 88 of 112 

Table 29: Block Model Extents 

Type Y X Z 

Minimum Coordinates 58,000 29,700 900 

Maximum Coordinates 61,200 30,250 2000 

User Block Size 10 2.5 10 

Min. Block Size 2.5 0.625 2.5 

Rotation 0.0 0.0 0.0 

14.7.3 Informing Samples and Search Parameters 

Informing samples are composited across the vein, providing a local average across the vein width 
before estimation. Using average grades across a vein requires careful consideration of the number 
of informing samples used to prevent over smoothing of the estimate. A minimum of one vein 
composite and a maximum of eight vein composites were permitted to inform a block. The number 
of samples per vein composites depends on the thickness of the vein and the orientation of the drill 
hole to the vein.  

Search radii were found to be optimal at or near the distance that the variogram reached the sill. 
Thus the variogram ranges were utilised in the maximum search distances (Table 30). Anisotropy 
apparent in the variogram analysis is reflected in the search ellipse. Only one pass was used to 
inform the blocks.   All of the plunges in Table 30 are relative to the plane of the vein (dip-90, dip 
direction 270) 

Table 30: Search Parameters 

 Gold Width 

Veins 
Search  

Distance (Au) 
2D Anisotropic  

ratio (Au) 
Plunge  

Direction 
Search  

Distance (m) 
2D Anisotropic  

ratio (m) 
Plunge 

Direction 

K1 130 2 80 130 1.44 80 

K2 130 2 80 130 1.44 80 

K3 130 2 80 130 1.44 80 

E4 130 2 80 130 1.44 80 

K5 130 2 80 130 1.44 80 

J1 130 2 80 130 1.44 80 

J2 130 2 80 130 1.44 80 

J3 130 2 80 130 1.44 80 

J4 130 2 80 130 1.44 80 

M1 100 1.54 300 200 2.5 80 

M3 100 1.54 300 200 2.5 80 

M4 100 1.54 300 200 2.5 80 

M5 100 1.54 300 200 2.5 80 

M6 100 1.54 300 200 2.5 80 

M7 100 1.54 300 200 2.5 80 

O1 100 1.54 300 200 2.5 80 

P2 100 1.54 300 200 2.5 80 

R3 100 1.54 300 200 2.5 80 

IJ1 130 2 80 130 1.44 80 

IJ2 130 2 80 130 1.44 80 

IJ3 130 2 80 130 1.44 80 

14.7.4 Discretisation 

The Krige estimate used a 4 x 4 x 1 discretisation (XYZ), giving discretisation nodes spaced evenly 
within the block. The projection plane direction has no thickness (2D unfolded space) thus one 
discretisation point is applied, which corresponds with the across vein direction.   
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14.7.5 Block Model Attributes 

Interpreted mineralized veins were coded to the block model. Sufficient variables were added to 
allow grade estimation, resource classification and reporting. Blocks above the original topography 
were coded as air and not estimated. Blocks that have been mined were flagged in the final block 
model; these blocks were estimated for reconciliation purposes. To simplify and reduce the size of 
the block model several attributes were removed from the final model. Block model attributes are 
defined in Table 31. 

Table 31: Block Model Attributes 

Attribute Name  Type  Decimals  Background  Description  

ag_ok_ct Real 3 0 Ag_ok_ct -> diluted 

au_gm Real - 0 Au g.m 

au_gm_ct Real 3 0 Au g.m -> diluted 

au_id_ct Real 3 0 Au_id_un -> diluted 

au_nn_ct Real 3 0 Au_nn_ct -> diluted 

au_ok_ct Real 3 0 Au_ok_ct -> diluted 

au_ok_un Real 3 0 Au_ok_un -> diluted 

cu_ok_ct Real 3 0 Cu_ok_ct -> diluted 

density Real 2 2.5 density of rock 

dh_length Real 2 0 DH_length 

hole_id Character -  hole id 

hori_thk Real - 0 horizontal thickness 

min_mining_wdh Real - 0 minimum mining width 

min_thk Real - 0 minimum thickness 

mined Integer - 0 0 insitu 1 mined 

rescat Integer - 4 1 measured, 2 indicated, 3 inferred, 4 waste 

s_ok_ct Real 3 0 S_ok_ct -> diluted 

slope Real - 0 slope 

true_width Real - 0 true width 

vein_name Character - W Vein Name 

vert_thk Real - 0 vertical thick 

zok_cbs Real - 0 Conditional bias 

zok_dns Real - 0 distance to nearest sample 

zok_kv Real - 0 kriging variance 

zok_ns Integer - 0 number samples 

14.8 VALIDATION AND COMPARISON WITH ALTERNATIVE ESTIMATES 

Block models were validated by visual and statistical comparison of drill hole and block grades and 
through grade-tonnage analysis. Initial comparisons occurred visually on screen, using extracted 
composite samples and block models. 

Table 32: Alternate estimation results at a 5g/t Au cutoff (drill samples only) 

Estimation method cutoff used Mt Au g/t Oz Au 

Ordinary Kriging capped 3,882,000 9.7 1,211,000 

Ordinary Kriging uncapped & undiluted 4,064,000 18.5 2,413,000 

Gram Metres capped 4,352,000 9.2 1,281,000 

Inverse Distance squared capped 3,546,000 10.4 1,185,000 

Nearest Neighbour capped 2,726,000 13.0 1,141,000 

Alternative estimation methods using drill samples only (Table 32) were utilised to ensure the krige 
estimates were not reporting a global bias, such as nearest neighbour and the back calculated grades 
from grams x metres (g.m) estimates. The alternate estimates provided expected correlations. 
Nearest neighbour shows less tonnes and higher grade as it does not employ averaging techniques 
to assign the block grade. The Ordinary Krige uncapped undiluted estimate highlights the narrow 
nature of the deposit, not accounting for mining thickness allows significant narrow tonnes to be 
included (>5g/t) which are diluted to below 5g/t Au when mining thickness is considered, and also 
extends the very high grade areas much further than is realistic where drilling is sparse (inferred 
areas). The ID2 estimate is closer to kriging as it uses distance weighted averages, but cannot assign 
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anisotropy nor has the ability to decluster input data or nugget effect. Gold grades back-calculated 
from g.m appeared over-smoothed, a predictable consequence of using the thickness variogram for 
both g.m and thickness. The ordinary krige estimate is the most reliable due to the ability of kriging 
to decluster data and weight the samples based on a variogram (which incorporates anisotropy).  
Grade capping has a deliberate impact on grade; a harsh grade cap was applied to limit the effect of 
outliers in areas of limited data.  The ordinary krige combined (the tightly controlled combination of 
uncapped blocks in close proximity to high grade drill intercepts and the capped krige estimate) 
accounts for the expected high grade shoots, without over-smoothing the outliers or increasing the 
expected number of high grade shoots in areas that have not demonstrated the existence of shoots. 

The ordinary krige capped estimate is used for reporting of mineral resources. 

 

Figure 35: Trend analysis by northing for Ag g/t. (Kora to the left) 

 

 

Figure 36: Trend analysis by northing for Cu % (Kora to the left) 

Trend analysis was performed to compare input data (informing drillhole composites) with block 
estimates. Silver and copper (Figure 35 & Figure 36) showed good correlation across the entire 
deposit, and different mineralogy in the different areas become very apparent.  Features expected 
from a successful trend analysis were shown, with block estimates showing a smoother, more 
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averaged grade trend line than the more variable input data. More variability was found where there 
were fewer blocks or available informing composites. 

Gold trend analyses were created with multiple estimation techniques displayed on them to further 
validate the resource.  These did not initially show the same good correlation between input data 
and estimation results, especially at Irumafimpa (Figure 37).  

Capping the high grade outliers at Kora caused much lower estimates than the uncapped input data. 
The very high input data grades shown are the product of only very few clustered high grade 
outliers. With the uncapped estimate trend line lying roughly between the input data and the final 
combined estimate it is Nolidan’s opinion that the capping is applicable and the Kora estimate is 
correctly conservative in this case.   

Initially at Irumafimpa none of the block estimates reflected the high grades shown in the input data, 
with the uncapped block estimate not even showing the same relative jump as was shown at Kora.  
It was found that when Irumafimpa veins were split into the Judd and Mill vein systems, a much 
more satisfactory sample block comparison was displayed (Figure 38). 

 

Figure 37: Trend analysis by northing for Au g/t (Kora to the left) 

Sample vs Block grades - Au ppm

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

58
10

0

58
20

0

58
30

0

58
40

0

58
50

0

58
60

0

58
70

0

58
80

0

58
90

0

59
00

0

59
10

0

59
20

0

59
30

0

59
40

0

59
50

0

59
60

0

59
70

0

59
80

0

59
90

0

60
00

0

60
10

0

60
20

0

60
30

0

60
40

0

60
50

0

60
60

0

60
70

0

60
80

0

Minimum northing

G
o

ld
 g

ra
d

e

0

100

200

300

400

500

600

700

800

900

1,000

K
to

n
n

e
s
 /
 N

u
m

b
e
r 

o
f 

s
a
m

p
le

s

Ktonnes

Number of samples

Sample grade

Krig block grade

Au Ok Un 

Au Nn Ct 



NOLIDAN MINERAL 
CONSULTANTS 

  Kainantu Project.  06 March 2015 

 

Page 92 of 112 

 

Figure 38: Trend analysis by northing for Au g/t at Irumafimpa with Judd and Mill veins separated 

14.9 ECONOMIC CUT-OFF PARAMETERS 

All resources have been stated above a combination gold equivalent and thickness cutoff.  The 
model has been diluted to 1.2m thickness, so technically there are no resource blocks less than 1.2 
m thick, however blocks still need to be above the grade cutoff.  The two mutually exclusive cutoffs 
used were: 

1. Narrow Vein -Shrink Stopes - 1.2m – 3m thick and >=6g/t Au eq  or $240/t @$1,200/oz 
2. Wide Vein – Mechanised Stopes -  >3m thick and >= 5g/t Au eq or $200/t @$1,200/oz 

These parameters are based on the different mining methods that would be used depending on the 
width of the vein.  Parts of the vein between 1.2m and 3m thick could be most efficiently mined 
using a method such as shrink stoping, which typically has a higher cost than methods used in larger 
stopes such as cut and fill.  Veins greater than 3m thick are typically mined using cheaper 
mechanised mining techniques, hence the lower gold equivalent cutoff grades used in the thicker 
parts of veins. This combination of different mining methods matched with cutoffs is to ensure that 
all material reported in the resource has a reasonable prospect of extraction.   

Grade tonnage charts (Figure 39) are reported above 0 g/t Au Eq (irrespective of vein thickness, but 
with 1.2m width applied) in 1 g/t increments. The charts indicate the current indicated resource has 
only a slightly higher grade than the inferred resource, and similar charts. The resource is expected 
to be mined by different mining methods depending on vein thickness and geological complexity; 
both vein thickness and grade need to be considered when defining a resource cut-off.  
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Figure 39: Irumafimpa-Kora Grade Tonnage Charts 

14.10 BULK DENSITY 

All vein blocks were assigned a density of 2.75 g/cm3. This is the average ‘modified’ dry bulk density 
value for vein material determined by 428 measurements using the water immersion method 
(Barrick, 2009).  

14.11 MOISTURE 

No measurements were recorded; the bulk density figure applied was dry.  

14.12 MINING & METALLURGICAL FACTORS 

No mining factors have been applied to the in situ grade estimates for mining dilution or loss as a 
result of the grade control or mining process. No metallurgical factors have been applied to the in 
situ grade estimates.   

14.13 ASSUMPTIONS FOR ‘REASONABLE PROSPECTS FOR EVENTUAL ECONOMIC EXTRACTION’ 

Assumptions for reasonable prospects for eventual economic extraction applied to this deposit 
include but may not be limited to the following: 

 Underground mining by either shrink stoping or mechanised mining depending on vein 
width. 
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 Copper price at US$3.03/lb (12 month average to June 2014 ($3.13)) 

 Gold price at US$1200/Oz (12 month average to June 2014 ($1296); discounted due to 
apparent falling trend) 

 Silver price at US$22.26/Oz (12 month average to June 2014 ($20.63); silver is a minor 
economic contributor) 

 Assumed Mill Recoveries of 85% for all metals (and is therefore not a factor in the 
equivalence formula). 

Gold equivalent values were generated in the database using the following formula: 

AuEQ = (Gold ppm) + (Ag ppm*0.0185) + (Cu % * 1.7308) 

*Metal prices were obtained from www.kitco.com and www.kitcometals.com 

Therefore cut-off grades for reporting were a combination of thickness and grade reflecting mining 
methods:  

a. Narrow Vein - Shrink Stopes - 1.2 m – 3 m thick and >=6g/t Au eq  or $240/t 
@$1,200/oz 

b. Wide Vein – Mechanised Stopes - >3 m thick and >= 5g/t Au eq or $200/t 
@$1,200/oz 

 

14.14 RESOURCE CLASSIFICATION 

Based on the study herein reported, delineated mineralization of the Irumafimpa-Kora deposit is 
classified as a resource according to the definitions from CIM Definition Standards:  

A Mineral Resource is a concentration or occurrence of diamonds, natural solid inorganic material, or natural solid fossilized 
organic material including base and precious metals, coal, and industrial minerals in or on the Earth‟s crust in such form 

and quantity and of such a grade or quality that it has reasonable prospects for economic extraction. The location, quantity, 
grade, geological characteristics and continuity of a Mineral Resource are known, estimated or interpreted from specific 

geological evidence and knowledge. 

Reporting of tonnages and grade figures reflects the relative uncertainty of the estimate, and 
rounding to the appropriately significant figures have been reported, some discrepancy in the 
addition of rounded figures may occur.  Mined blocks have been removed prior to reporting. 

For the classification of Mineral Resources for the Project, a block had to pass the reasonable 
prospects for extraction criteria based on an assumed mining method, that is; 

1.2m to 3m thick and >= 6g/t Aueq, (assumed appropriate for hand held mining) or  
 >3m thick and >= 5g/t Aueq (assumed appropriate for mechanical mining).  

 

Table 33. Resources by Area, Mining Method and Category 

Deposit Resource Mining Tonnes Gold   Silver   Copper Gold Equivalent 

  Category  Method Mt g/t MOz g/t MOz % Mlb g/t MOz 

Kora/Eutompi 
  

Inferred 
  

Mechanical 3.36 7.1 0.77 32.9 3.55 2.2 161 11.5 1.24 

Hand 1.06 7.2 0.25 40.0 1.37 2.3 55 12.0 0.41 

Irumafimpa 
  
  
  

Indicated 
  

Mechanical 0.01 11.5 0.00 2.2 0.00 0.3 0 12.1 0.00 

Hand 0.56 12.6 0.23 8.9 0.16 0.3 3 13.3 0.24 

Inferred 
  

Mechanical 0.07 7.2 0.02 7.4 0.02 0.2 0 7.7 0.02 

Hand 0.45 11.3 0.16 9.6 0.14 0.3 3 12.0 0.17 

 

M in Table is millions.  Reported tonnage and grade figures have been rounded from raw estimates to reflect the order of accuracy of the 
estimate. Minor variations may occur during the addition of rounded numbers. There have been no assumptions made as to metal prices or 

recoveries in this mineral resource estimate other than gold equivalents that are calculated for AuEq = Au g/t + Ag g/t*0.0185 + Cu%*1.7308. 

http://www.kitco.com/
http://www.kitcometals.com/
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Figure 40: ML150 Long Section with blocks coloured by resource category (looking west) 

In addition to passing the criteria listed above, the following definitions were adopted and applied to 
each domain separately; 

14.14.1.1 Indicated Mineral Resource 

 Defined as those portions of the deposit estimated with a drill spacing of 25m x 25m that 
demonstrates a high level of confidence in the geological continuity of the mineralization.   

 Must have at least 8 informing samples 

14.14.1.2 Inferred Mineral Resource 

 Defined as those portions of the deposit with a smaller number of intersections but demonstrating a 
reasonable level of geological confidence.  

 Must have at least 2 informing samples (i.e. drill holes). 

 Maximum projection is half the drill spacing (50m). 

14.15 DISCUSSION ON FACTORS POTENTIALLY AFFECTING MATERIALITY OF RESOURCES AND 
RESERVES 

The following factors could potentially impact on the materiality of the mineral resource estimate: 

 The Inferred category is intended to cover situations where a mineral concentration or occurrence 
has been identified and limited measurements and sampling completed, but where the data are 
sufficient to allow the geological and grade continuity to be reasonably assumed. Due to the 
uncertainty that may be attached to Inferred Mineral Resources, it cannot be assumed that all or any 
part of an Inferred Mineral Resource will be upgraded to an Indicated or Measured Mineral Resource 
as a result of continued exploration. 

 The mineral resource is based on historical (i.e. pre-issuer) information. 

 Inaccurate/insufficient density measurements. Results for the 428 measurements reported by Barrick 
cannot be verified. 

 Potential underestimation or overestimation of gold grade due to poor core recovery in mineralized 
zones. 

 A resource is an estimate of quantity and grade; the reported figures are rounded to reflect the 
uncertainty associated with such an approximation. 
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 Fluctuation in metal or commodity prices, results of additional drilling, metallurgical testing, receipt of 
new information and production and the evaluation of mine plans subsequent to the date of any 
mineral resource estimate may require revision of such an estimate. 

 Nolidan has considered the Mineral Resource estimates in light of known environmental, permitting, 
legal, title, taxation, socio-economic, marketing, political, and other relevant issues and has no reason 
to believe at this time that the Mineral Resources will be materially affected by these items. 

14.16 MINERAL RESOURCE ESTIMATE STATEMENT 

Mineral Resources for ML150 deposits have been classified in accordance with NI43-101 as Indicated 
and Inferred confidence categories on a spatial, areal and zone basis and are listed in Table 34. 

Table 34: ML150 resources by category 

Resource by category 

Resource Tonnes Gold Silver Copper Gold Equivalent 

Category Mt g/t MOz g/t MOz % Mlb g/t MOz 

Indicated 0.56 12.6 0.23 9 0.2 0.3 3 13.3 0.24 

Inferred 4.94 7.5 1.20 32 5.1 2.0 219 11.6 1.84 
 

M in Table is millions.  Reported tonnage and grade figures have been rounded from raw estimates to reflect the order of accuracy of the 
estimate. Minor variations may occur during the addition of rounded numbers. There have been no assumptions made as to metal prices or 

recoveries in this mineral resource estimate other than gold equivalents that are calculated for AuEq = Au g/t + Cu%*1.7308 + Ag g/t*0.0185. 

14.16.1 Notes to accompany resource statement:  

1. The current sample exploration database was supplied by Barrick in MS Access format. 
2. Estimation undertaken in Surpac™, using ordinary kriging (“OK”) in unfolded space. 
3. The estimation block size was 10m in Y and 10m in Z with width estimated in unfolded space 

as a variable. Grade was interpolated by domain using OK estimation with parameters based 
on directional variography by domain. Thickness of the vein was also estimated by OK 
estimation. 

4. Results validated against drill data and Inverse Distance Squared, Nearest Neighbour, 
Gram M Accumulation estimates and Ordinary Krige uncapped estimates. 

5. Minimum mining width of 1.2 m horizontal.  Grade was diluted to account for minimum 
width. 

6. This mineral resource estimate is based on 78,935 metres of drilling from 767 holes, and 
18,312 metres of assayed intervals across all lodes. A single vein composite was used for 
each drill intercept on each lode – cut-off for selection was 3 mgms Au Equivalent. There are 
a total of 2,003 vein composites across 19 veins, including 349 face composites. 

7. A mined out area representing the extent of current mining projected across all lodes were 
removed from the final model as the exact location of individual stopes is not clear. 

8. Top caps were applied to the composites for each vein.  Grade caps were selected to restrict 
the influence of outliers where drilling was sparse, and varied by vein.  

9. A minimum of 2 samples and maximum of 12 samples were used for each block.  Search 
distances varied by lode and reflect the variogram ranges of 100-200 m, maximum 
projection beyond last drill-hole is 50 m. 

10. The volume for each vein was defined by a wireframe in 3D space and is used to constrain 
the resource blocks. 

11. Lower cut-off grades for reporting were a combination of thickness and grade reflecting 
mining methods:  

a. Narrow Vein - Shrink Stopes - 1.2 m – 3 m thick and >=6g/t Au eq  or $240/t 
@$1,200/oz 

b. Wide Vein – Mechanised Stopes - >3 m thick and >= 5g/t Au eq or $200/t 
@$1,200/oz 
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12. Resource categories are based on estimation confidence and number of informing samples 
as a guide. Resource categories are based on estimation confidence and number of 
informing samples as a guide. Blocks with only one sample supporting them are not included 
in the resource estimate and are considered Unclassified (Figure 56, Figure 39). 

13. Density of 2.75 t/m3 was used for every vein block. 
 

15 MINERAL RESERVE ESTIMATES 

This item is not applicable for this report.  

16 MINING METHODS 

This item is not applicable for this report. 

17 RECOVERY METHODS 

This item is not applicable for this report.  

18 PROJECT INFRASTRUCTURE 

This Item is not applicable for this report.  

19 MARKET STUDIES AND CONTRACTS 

This Item is not applicable for this report.  

20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

This Item is not applicable for this report.  

21 CAPITAL AND OPERATING COSTS 

This item is not applicable for this report.  

22 ECONOMIC ANALYSIS 

This item is not applicable for this report.  

23 ADJACENT PROPERTIES 

Kainantu occurs within a well-endowed belt of epithermal and porphyry style mineralization that 
reportedly contains several major deposits (Figure 41). Nolidan is unable to verify this information 
and the information is not necessarily indicative of the mineralization on the property that is the 
subject of this technical report. 

Otterburn does not have any interest in any adjacent properties. 

24 OTHER RELEVANT DATA AND INFORMATION 

Nolidan knows of no additional relevant data or information that is not contained within this report. 

25 INTERPRETATION AND CONCLUSIONS 

25.1 EXPLORATION POTENTIAL  

The Kainantu project is located in a world class Cu-Au province, as evidenced by the underlying 
geology and presence of nearby major projects operated by global majors Barrick, Newcrest and 
Harmony. Nolidan concludes that based on a review of historical exploration and the identified 
mineralization within the Kainantu Project package there remain a significant number of major 
untested and early stage targets. Within ML150 this includes the Kora lodes which are strongly 
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mineralized at the limit of drilling and open and in all directions, as well as the Judd, Karempe and 
other unnamed mineralized lodes parallel to defined resources which have potentially economic 
grade surface and/or drill values from very limited work to date.  Outside the ML there are 
continuations of the lodes listed above, as well as the strongly mineralized Mati, Mesoan, Arakompa 
and Maniape lodes proximal to the mining lease.  A major porphyry Cu-Au target is evident at 
shallow depth in the A1/ Tempe/ Tankuanan area to the southeast of ML150. Further away there is 
substantial mineralization at the Aifunka and Kathnel deposits on EL1341 in a separate 
mineralization centre.  

Nolidan notes that Barrick originally purchased the Kainantu Project for the porphyry Cu-Au 
potential and internal reports rank the project very highly on a global scale. The decision to divest 
the project was made for corporate rationalisation reasons based on global competition for 
exploration expenditure rather than geological prospectivity reasons. This combined with the 
challenging land access meant that field work and drilling was not optimally conducted (e.g. at the 
A1 area). Within the four EL’s surrounding the mine area there are numerous high quality porphyry 
and epithermal Cu-Au prospects which were not available for land access until late in Barrick’s 
tenure. Nolidan notes that Barrick’s minimum target criterion was a nominal 5 million ounces, which 
includes all of the Kainantu vein targets.  It is the view of Nolidan that all exploration targets in the 
Project remain untested or under-tested by modern exploration and that, based on the size of the 
identified system such a target size could indeed be possible following further work.  

Figure 42Figure 42: shows the main exploration targets defined by Barrick at Kainantu and their 
development stage. Nolidan recommends a complete review and prioritisation of exploration 
activities early in the operational phase. Exploration philosophy and expenditure should be based on 
a risk-reward approach (aligned with company strategy and timeframes). In particular, time to 
project realisation should be considered with opportunities for resource additions on the current 
ML150 given priority, and aspects including target size, likelihood of success and proximity to mining 
infrastructure and metallurgical compatibility being key ranking factors off the current mining lease. 
Prospect prioritisation for expenditure could be improved by a combination of: 

a) District scale targeting over the whole Kainantu project tenement package facilitated by 3D 
integration of available topographic, geological, structural, geochemical, geophysical and 
geochronological data. 

b) Benchmarking of the above against similar projects either in the same area or of similar 
geological setting  

c) Economic target considerations of size, grade, mining concept and development costs vs 
expected exploration expenditure requirements. 
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Figure 41. Location of Kainantu project and gold deposits within world class province. 

Source: PNG Chamber Mines and Petroleum 2011 

 

 

Figure 42: Kainantu Current Exploration Targets. 

Source: Barrick, 2014 
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25.1.1 ML150 

 Judd is located 200m east of Kora on ML150. Holes designed to specifically target the Judd 
lode have the potential to yield resources within close proximity to the immediate mine 
environment. Surface sampling indicates high grade and apparently continuous 
mineralization.  Limited drill testing returned inconsistent results with some high grade 
intercepts.  Core theft is a potential but unverified explanation for the inconsistency and 
further drilling is required to assess the target.  

 Nolidan notes that untested geophysical targets for both EM and IP methods occur within 
ML150 and recommends these be assessed, and that the extent of electrical geophysical 
surveying within and around the ML be extended. 

 The Irumafimpa-Kora system remains open to depth and along strike.  Potential has been 
identified for sulfide copper lodes within the Irumafimpa area where copper mineralization 
was not the target for previous operators. 

 Structural mapping assessments of lode controls have been undertaken (Blenkinsop, 2005). 
The environment is complex and highly variable. This is possibly due to intersection of 
subvertical foliation with subvertical veins which can result in splays and dramatic pinch and 
swell. Shoot plunges of 45 degrees within the lodes are interpreted (according to Blenkinsop 
reports) or 20 degrees according to Barrick (P Dale, pers comm, 2014). A review may 
establish whether this information could be used in a predictive capacity or whether drilling 
intensity is the optimal solution to exploration along the structure. In addition there is some 
evidence for cross linking structures that has not yet been evaluated. 

 It is envisaged that further drill definition of the Eutompi area at depth to confirm 
dimensions and continuity of the Irumafimpa-Kora vein system would occur from 
underground. 

 Testing of the Judd, Karempe and any cross structures would be conducted from the existing 
underground development and from new Kora development as the program progresses. 

25.1.2 Vein Targets 

Numerous other outcropping vein targets on the property are suitable for resource assessment 
drilling (Figure 16).  

Karempe - The high grade central zone has yet to be drill tested and ample space exists to define a 
Kora sized lode within this area. Karempe straddles the western boundary of ML150.  Drilling of the 
target will be conducted from underground if mine development is extended to Kora.  However, a 
new mine lease extending the footprint currently covered by ML150 may be needed before 
commercial production could commence from Karempe.  

Mati/Mesoan - this structure has potential to yield high grade resources within close proximity to 
Irumafimpa-Kora and remains to be drill tested.   

25.1.3 Porphyry Targets 

As summarised from Barrick (2014) and others. 

Timpa - The mapping and geochemistry suggests potential for the breccia to be a high level 
representation of a deeply emplaced porphyry (Tosdal, 2012).  

Tankaunan - The initial wide space drilling shows promise for a significant Cu-Au porphyry deposit 
with the high intensity of alteration and presence of extensive low tenor mineralization and 
prospective veining evidence of a large and strong hydrothermal system. 
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A1 Target - Community access to some of the A1 target area was granted in June 2012. Limited 
surface work has been completed and mapping and surface sampling are currently active. First pass 
surface coverage has been completed through approximately half the target region.  These results 
confirm the presence of a lithocap with alteration vectors indicating a higher temperature core to 
the lithocap in the vicinity of Breccia Hill. These factors are indicative of the presence of a buried 
porphyry system and further surface work is required to define the best areas for drill testing.  
Multiple drill targets exist in the area with some surface sampling and mapping required to prioritise 
these targets. 

Kokofimpa remains a drill ready target defined by porphyry style alteration and mineralization where 
limited initial drilling has identified low tenor Cu-Au mineralization and demonstrated the potential 
for additional similar material to be identified. Additional well-targeted drilling could define further 
mineralization with the possibility for higher grade mineralization still present.  Drilling confirmed 
the size of the system (potential to 1km) and suggested that the hottest parts of the system 
associated with the Cu/Mo soil geochemistry and mapped potassic alteration are still to be tested. 

25.1.4 Prospect Ranking & Prioritisation 

Prospect ranking criteria will be determined by peer review upon commencement of the exploration 
program and before budgetary allocation.  All budget allocation processes will refer to the agreed 
ranking criteria to ensure rigour to the allocation process.  A preliminary ranking and prioritisation 
allocation is presented here based upon Barrick status, adjusted for Otterburn’s business plan (P 
Dale, pers comm, 2014). 

 

Table 35. Exploration Prospect Ranking. 

Prospect Style Lease Rank Resource 
Target 
Size 

Access Infrastructure Stage 

NARROW VEIN TARGETS 

Irumafimpa (in-
mine) 

Alkalic Vein ± 
Sulfidic Vein 

ML150 1-1 Y M 1 In place RD 

Irumafimpa 
(near mine) 

Alkalic Vein ± 
Sulfidic Vein 

ML150 1-2 N S 1 In place AE 

Kora 
Sulfidic Vein ± 
Alkalic Vein 

ML150 1-3 Y L 1 <1km AE 

Eutompi 
Sulfidic Vein ± 
Alkalic Vein 

ML150 1-4 Y L 1 <1km AE 

Judd Alkalic Vein ML150 1-5 Y M 1 <1km DT 

Karempe Alkalic Vein 
ML150/EL
470 

1-6 N M 1 <1km DT 

Kora Extension 
Sulfidic Vein ± 
Alkalic Vein 

EL470 1-7 N L 1 <5km DT 

Karempe Alkalic Vein EL470 1-8 N M 1 <1km DT 

         

Maniape Sulfidic Vein 
EL693/EL4
70 

2-1 Y (historic) M 2 <5km DT 

Arakompa Sulfidic Vein EL693 2-2 Y (historic) M 2 <5km DT 

Mati/Mesoan Alkalic Vein EL470 2-3 N U 2 <1km DT 

Baupa Creek Alkalic Vein EL470 2-4 N U 2 <1km TD 

         

Aifunka Skarn EL1341 3-1 Y (historic) M 3 <20km DT 

Barola Reefs Quartz Vein EL1341 3-2 N U 3 <20km TD 

Atagana 
Sulfidic Vein ± 
Alkalic Vein 

EL1341 3-3 N U 3 <20km TD 

Efontera Quartz Vein EL1341 3-4 N U 3 <20km TD 

Kathnel 
Sulfidic Vein ± 
Alkalic Vein 

EL1341 3-5 N S 4 <20km DT 

Mirenkeno, Sulfidic Vein ± EL1277 3-6 N U 4 <15km TD 
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Prospect Style Lease Rank Resource 
Target 
Size 

Access Infrastructure Stage 

Anteruno, 
Konanke (Kesar) 

Alkalic Vein 

PORPHYRY TARGETS 

Timpa 
Blind Porphyry 
Cu-Au 

EL470 P-1 N P 2 <20km TD 

A1 
Blind Porphyry 
Cu-Au 

EL470 P-2 N P 2 <20km TD 

Breccia Hill 
Blind Porphyry 
Cu-Au 

EL470 P-3 N P 3 <20km TD 

Headwaters 
Blind Porphyry 
Cu-Au 

EL470 P-4 N P 3 <20km TD 

Ivavarun Porphyry Cu-Au EL470 P-5 N P 2 <20km TD 

Tankaunen 
Blind Porphyry 
Cu-Au 

EL470 P-6 N P 2 <20km DT 

Kokofimpa Porphyry Cu-Au EL470 P-7 N P 2 <20km DT 

Yompossa Porphyry Cu EL1341 P-8 N P 2 <20km TD 

Aifunka 
Potential 
Porphyry 

EL1341 P-9 N P 2 <20km TD 

Kunarunta Porphyry Cu EL1341 P-10 N P 3 <20km TD 

Atagana 
Potential 
Porphyry 

EL1341 P-11 N P 3 <20km TD 

Efontera 
Potential 
Porphyry 

EL1341 P-12 N P 3 <20km TD 

Agrewo Ck Porphyry Cu-Au EL1341 P-13 N P 4 <15km TD 

 

Notes: 

 Resource: Y=Yes, resource available; N=No, No resource available. (historic) = not verified by Qualified 
person. 

 Target Size: S=small; M=medium; L=large; U=unknown, P=porphyry 

 Access: 1=Ready access; 2=variably available; 3=variably challenging; 4=challenging 

 Stage: RD=reserve development; AE=advanced exploration; DT=Drill Testing; TD=target delineation 

25.2 RISK ASSESSMENT 

Key risks identified by Nolidan are summarised in Table 36. 

Table 36. Kainantu Project Current Risk Matrix – Prior to Mitigation 

# Risk Event Likelihood Consequences 
Current 

Risk 
Comment and Possible Mitigation 

1 

Geology and 
Resource 

model 
incorrect   

Possible Major High 

Geological risk. The Resource model 
is mostly inferred. Due to the inability 
to produce reconciliations it was not 
possible to assess the validity of 
historical Reserve or Resource 
Models. Further drilling is required to 
improve confidence in existing 
resources (upgrade to indicated and 
measured) and allow conversion to 
reserves. 

2 

Project 
growth/sustai
nability (no 

new 
discoveries) 

Possible Major High 

Mitigation is that exploration can 
recommence. In Nolidan’s opinion the 
Kainantu project tenure is comprised of 
about 510km

2
 of exploration tenure in 

a world class province, with the 
majority of exploration at a 
reconnaissance stage. There remains 
significant exploration upside and 
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# Risk Event Likelihood Consequences 
Current 

Risk 
Comment and Possible Mitigation 

opportunity for major discoveries of 
Cu-Au porphyry and IRG deposits to 
facilitate project growth and 
sustainability. Nolidan believes the 
exploration risk to be low due to the 
historical identification of 
mineralization. 

3 

Land 
ownership 
and access 

issues 

Possible Moderate Moderate 

Interclan fighting. Access to areas with 
existing surface miners is challenging. 
This results in delays in assessment 
and advancement of exploration 
properties. Mitigated by ongoing and 
proactive community relations 
engagement. 

6 Permitting Unlikely Major High 

Approved EIA. Ongoing permitting 
requirements. Ongoing and proactive 
government and community relations 
engagement required. 

 

25.3 DISCUSSION 

It is Nolidan’s opinion that further investigation is required to understand the geological complexity 
of the veins at Kainantu and the controls on high grade shoots. This will require better resource 
definition. 

The ML150 resource documented in this report is mostly in the Inferred category, and this itself is 
dominated by the Kora area, which also shows higher copper and silver values than Irumafimpa. No 
mining dilution or loss has been taken into account with these resource numbers (other than using a 
minimum width of 1.2m).  Mining dilution or loss will be higher in the narrow lodes at Irumafimpa 
than the wider sulphide lodes at Kora. Figures previously used by Barrick for conversion of resources 
to reserves of 92% for tonnage and 65% for ounces seem appropriate and should kept in mind when 
reviewing resource numbers. 

 

 

Figure 43: Kainantu long section with blocks coloured by resource category. 
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Significant opportunity remains for resource extension within the immediate mine environment, 
including: 

 The Irumafimpa-Kora vein system is open at depth, in the central areas beneath the top of 
the mountain (Eutompi) and to the South (Kora) beyond the ML150 boundary.  

 Drillhole BKDD0023 below Kora is well mineralized with a significant intercept at depth 
(30.6m from 920.8m @ 2.0 g/t Au, 4.8 g/t Ag and 1.3%Cu or 4.3 g/t Aueq) and about 300m 
from the nearest other drilling.  It represents a potential extension to the resource of at least 
300m.  

 Blocks shown in the Long Section in the resource section of this summary have been 
coloured by resource category.  Turquoise blocks are blocks with only one sample 
supporting them and are not included in the resource estimate.  These areas are extensive 
and represent obvious targets for immediate drillhole targeting. 

 The area between Kora and Irumafimpa (Eutompi) is untested at depth. 

 The parallel lodes on ML150, the Judd and Karempe in particular, have been outlined at 
surface showing similar widths and grades but have had little drill testing. 

The Kainantu project tenure is comprised of about 405 km2 of exploration tenure in a world class 
province, with the majority of exploration at a reconnaissance stage. There remains significant 
exploration upside and opportunity for major discoveries of further vein deposits and Cu-Au 
porphyries to facilitate project growth and sustainability.   

Nolidan notes that although all of the Resource is in the Indicated or Inferred category, dominantly 
the latter, this is not unusual for a vein style deposit situated well below the surface. Exploration and 
upgrading to measured and indicated categories will require closed spaced drilling and development 
along the veins. The general sequence of work suggested by Nolidan is as follows: 

 Exploration at surface using drilling and geophysics to identity the mineralized structures. 

 Drilling to Inferred category from surface and underground at nominal 100m spacing 
(vertical and horizontal) sufficient to quantify the likely resource for geological continuity, 
general mining methods and metallurgical performance.  

 Drilling to Indicated category at nominal 25m spacing (vertical and horizontal)  

 Drilling to Measured category at a nominal 10m spacing (vertical and horizontal). 

The Work Program proposed by Otterburn for 2015 is summarized in Table 37.  Expenditure is 
concentrated on exploration within ML150 and EL470 (71% of total proposed expenditure for 2015). 
Within ML150 Otterburn plans to commence an exploration drive to Kora to allow drill testing below 
the current resource at Eutompi (Figure 43). Close spaced drilling is proposed from existing 
underground workings to confirm indicated resources at Irumafimpa. 
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26 RECOMMENDATIONS 

Nolidan recommends that: 

The current resource should be reviewed and a strategy to convert inferred resource to indicated or 
measured resources be instigated to facilitate geology/resource model interpretation and to 
improve resource confidence (reducing project risk). Not all current inferred resources will be able to 
be converted to a higher resource category. 

 Drilling should concentrate on infill drilling of current resources and extensions to veins 
within ML 150. 

 Nolidan agrees with the budget proposal for infill drilling to commence from existing 
underground workings at Irumafimpa and to extend an underground drive towards Kora to 
allow testing below the current Eutompi resource (Figure 43).  

Exploration activities on the exploration licences should commence as soon as practical so that 
expenditure commitments can be satisfied and allow renewal of exploration leases EL470 and EL693 
in February 2015. Drilling on EL470 and EL693 is prioritized below. 

 Priorities for drilling on EL470 should include the Kerempe and Mati/Mesoan prospects and 
extensions to the Kora lodes to the south east. 

 Priorities for drilling on EL693 should include follow-up drilling of the Arakompa and 
Maniape deposits where historic resources have previously been identified.  

 Further review and compilation of existing exploration data to generate new drilling targets. 

 District scale targeting over the Kainantu project could be facilitated by 3d integration of 
available geological, structural and geochemical data. 

 

26.1 WORK PROGRAM AND BUDGET 

Minimum expenditures and work programs for the 2015 Anniversary year as committed to the 
Mineral Resources Authority (“MRA”) in application for renewal of exploration tenements are 
presented in the table below. The expenditure commitments are a minimum commitment to the 
MRA and actual expenditure commitments are anticipated to be significantly higher to meet the 
proposed minimum work programs. Further to this, the MRA will expect additional work to be 
completed by K92 Mining in the 2015 Anniversary year to compensate for Barrick’s non-completion 
of minimum work program in the 2014 anniversary year. Barrick has not fully met expenditure 
commitments despite compliance with both expenditure and work program commitments being 
required to maintain good standing. Accordingly, the minimum combined expenditure commitments 
for the 2014 and 2015 anniversary years have been combined and will need to be met in 2015.  
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Table 37. Work Program and Budget 

Tenement 
No. 

Expiry Date 

Commitment 
2015 Period 

Ending 

Minimum 
Expenditure 
Commitment 

Proposed Work 
Program Budget# Proposed 2015 Work Program 

 PGK 2015/2016 Unit Amount 

EL470 4/02/2015 1,000,000 4/02/2016 
PGK 

2,000,000 

PGK   2,000,000  30 wks access negotiations, 2 wks 
Library search & data review, 10 wks 
Reconnaissance & Detailed geological 
mapping, significant sampling of soil + 
rock + wacker, samples for petrology 

& whole rock analysis, ground 
magnetic surveying, significant 

trenching & channel sampling, two 
cored drillholes testing extensions to 

Kora veins.  

USD      760,000  

CAD      962,000  

% 
Total 

38% 

EL693 4/02/2015 400,000 4/02/2016 PGK 800,000 

PGK       800,000  10 wks access negotiations, 2 wks 
Library search & data review, 9 wks 

Reconnaissance & Detailed geological 
mapping, significant sampling of float 
+ BCL streams + soil + rock + channel + 

wacker, samples for petrology & 
whole rock analysis, two cored 
drillholes testing vein targets 

USD      304,000  

CAD      385,000  

% 
Total 

15% 

EL1277 29/5/2009* 400,000 29/05/2015 
PGK 

400,000* 

PGK       400,000  

4 wks review & reconnaissance, 6 wks 
mapping & data interp, significant 

sampling of float + soil + rock, samples 
for petrology, 100m trenching. 

USD $    152,000  

CAD      193,000  

% 
Total 

8% 

EL1341 20/06/2012 150,000 20/06/2015 PGK 305,000 

PGK       305,000  
6 wks review, 4 wks reconnaissance, 

12 wks mapping & data interp, 
significant sampling of float + stream + 
soil + rock + wacker holes, samples for 

petrology 

USD $    115,900  

CAD $    146,700  

% 
Total 

6% 

ML150 3/06/2014 N/A N/A N/A 

PGK   1,721,667  

Close spaced underground drilling to 
confirm indicated resources at 

Irumafimpa. Commence exploration 
drive to Kora and drilling Eutompi. 

USD $    654,233  

CAD $    828,300  

% 
Total 

33% 

Total   

PGK   5,226,667  

  
USD   1,986,133  

CAD   2,515,000  

% 
Total 

100% 

Notes - *Renewal date and expenditure commitment for EL1277 yet to be agreed with Minister for Mining and the Mining 
Advisory Council.   

 

For and on behalf of Nolidan Mining Consultants 

 

Anthony Woodward BSc Hons., M.Sc., MAIG 
Effective Date: 06 March 2015 
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APPENDIX 1:  GLOSSARY OF TECHNICAL TERMS AND ABBREVIATIONS 

This glossary comprises a general list of common technical terms that are typically used by 
geologists. The list has been edited to conform in general to actual usage in the body of this report. 
However, the inclusion of a technical term in this glossary does not necessarily mean that it appears 
in the body of this report, and no imputation should be drawn. Investors should refer to more 
comprehensive dictionaries of geology in printed form or available in the internet for a complete 
glossary. 

“2D” Two dimensional space, typically Y and Z planes 

“3D” Three dimensional space, Y, X, Z planes 

“200 mesh” 
the number of openings (200) in one linear inch of screen mesh (200 mesh approximately 
equals 75 microns) 

“AAS” Atomic Absorption Spectroscopy 

“Ag” chemical symbol for silver 

“Au” chemical symbol for gold 

“Aueq” Gold equivalent, assumptions include metal prices and assumed metallurgical recoveries. 

“BLA” Billimoian Landowners Assoication 

BSc (Hons) Bachelor of Science with Honours 

“block model” 

A block model is a computer based representation of a deposit in which geological zones 
are defined and filled with blocks which are assigned estimated values of grade and other 
attributes.  The purpose of the block model (BM) is to associate grades with the volume 
model. The blocks in the BM are basically cubes with the size defined according to certain 
parameters.  

“bulk density” 
“BD” 

The dry in-situ tonnage factor used to convert volumes to tonnage. Bulk density testwork 
is carried out on site and is relatively comprehensive, although samples of the more 
friable and broken portions of the mineralized zones are often unable to be measured 
with any degree of confidence, therefore caution is used when using the data.  

“°C” Degrees Celsius 

“Cu” Chemical symbol for copper 

“cut-off grade” 

The lowest grade value that is included in a resource statement. Must comply with JORC 
requirement 19 “reasonable prospects for eventual economic extraction” the lowest 
grade, or quality, of mineralized material that qualifies as economically mineable and 
available in a given deposit.  May be defined on the basis of economic evaluation, or on 
physical or chemical attributes that define an acceptable product specification.   

“DDH” 
“diamond drilling, 
diamond core” 

Rotary drilling technique using diamond set or impregnated bits, to cut a solid, continuous 
core sample of the rock.  The core sample is retrieved to the surface, in a core barrel, by 
a wireline. 

“down-hole survey” 
Drillhole deviation as surveyed down-hole by using a conventional single-shot camera 
and readings taken at regular depth intervals, usually every 50 metres. 

“drill-hole database” 
The drilling, surveying, geological and analyses database is produced by qualified 
personnel and is compiled, validated and maintained in digital and hardcopy formats.. 

“EL” Exploration Lease 

“FA” Fire Assay 

“g.m” Grams x metres, metal accumulations across the width of the vein 

“gold assay” 

Gold analysis is carried out by an independent ISO17025 accredited laboratory by 
classical ‘Screen Fire Assay’ technique that involves sieving a 900-1,000 gram sample to 
200 mesh (~75microns).  The entire oversize and duplicate undersize fractions are fire 
assayed and the weighted average gold grade calculated.  This is one of the most 
appropriate methods for determining gold content if there is a ‘coarse gold’ component to 
the mineralization. 

“grade cap, also 
called top cut” 

The maximum value assigned to individual informing sample composites to reduce bias in 
the resource estimate.  They are capped to prevent over estimation of the total resource 
as they exert an undue statistical weight. Capped samples may represent “outliers” or a 
small high-grade portion that is volumetrically too small to be separately domained. 

“g/t” grams per tonne, equivalent to parts per million 

“g/t Au” grams of gold per tonne 

“HGL” Highlands Gold Limited 

“HPL” Highlands Pacific Limited 

“ID”  
“inverse distance 
estimation” 

It asserts that samples closer to the point of estimation are more likely to be similar to the 
sample at the estimation point than samples further away. Samples closer to the point of 
estimation are collected and weighted according to the inverse of their separation from 
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 the point of estimation, so samples closer to the point of estimation receive a higher 
weight than samples further away.  
The inverse distance weights can also be raised to a power, generally 2 (also called 
inverse distance squared, ID2). The higher the power, the more weight is assigned to the 
closer value. A power of 2 was used in the estimate used for comparison with the OK 
estimates. 

“Inferred Resource” 

An “Inferred Mineral Resource” is that part of a Mineral Resource for which quantity and 
grade or quality can be estimated on the basis of geological evidence and limited 
sampling and reasonably assumed, but not verified, geological and grade continuity. The 
estimate is based on limited information and sampling gathered through appropriate 
techniques from locations such as outcrops, trenches, pits, workings and drill holes. 

“Indicated 
Resource” 
 

An “Indicated Mineral Resource‟ is that part of a Mineral Resource for which quantity, 
grade or quality, densities, shape and physical characteristics, can be estimated with a 
level of confidence sufficient to allow the appropriate application of technical and 
economic parameters, to support mine planning and evaluation of the economic viability 
of the deposit. The estimate is based on detailed and reliable exploration and testing 
information gathered through appropriate techniques from locations such as outcrops, 
trenches, pits, workings and drill holes that are spaced closely enough for geological and 
grade continuity to be reasonably assumed. 

“IRG” or “IRGC” Intrusion Related Gold or Intrusion Related Gold Copper 

“JORC” 

The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves, 2004 (the “JORC Code” or “the Code”).  The Code sets out minimum 
standards, recommendations and guidelines for Public Reporting in Australasia of 
Exploration Results, Mineral Resources and Ore Reserves.  The definitions in the JORC 
Code are either identical to, or not materially different from, those similar codes, 
guidelines and standards published and adopted by the relevant professional bodies in 
Australia, Canada, South Africa, USA, UK, Ireland and many countries in Europe. 

“kriging 
neighbourhood 
analysis, or KNA” 

The methodology for quantitatively assessing the suitability of a kriging neighbourhood 
involves some simple tests. It has been argued that KNA is a mandatory step in setting up 
any kriging estimate. Kriging is commonly described as a “minimum variance estimator” 
but this is only true when the block size and neighbourhood are properly defined. The 
objective of KNA is to determine the combination of search neighbourhood and block size 
that will result in conditional unbiasedness. 

“km” Kilometre Unit of Length = 1000 metres.  km
2
 unit of area = 1km x 1 km 

“kVa” 1000 volt-amperes 

“lb” Avoirdupois pound (= 453.59237 grams). Mlb = million avoirdupois pounds 

“micron (µ)” Unit of length (= one thousandth of a millimetre or one millionth of a metre). 

“mm” Millimetre (=1/1000 metre) 

“LMP” licence for mining purposes 

“LOM” Life of Mine 

“LTC” Land Titles Commission 

“m” Metric Metre 

MAusIMM(CP) Member of The Australian Institute of Mining and Metallurgists (Certified Professional) 

MAIG Member of The Australian Institute of Geoscientists 

“Measured 
Resource” 

A “Measured Mineral Resource‟ is that part of a Mineral Resource for which quantity, 
grade or quality, densities, shape, and physical characteristics are so well established 
that they can be estimated with confidence sufficient to allow the appropriate application 
of technical and economic parameters, to support production planning and evaluation of 
the economic viability of the deposit. The estimate is based on detailed and reliable 
exploration, sampling and testing information gathered through appropriate techniques 
from locations such as outcrops, trenches, pits, workings and drill holes that are spaced 
closely enough to confirm both geological and grade continuity. 

“Mineral Resource” 

A Mineral Resource is a concentration or occurrence of diamonds, natural solid inorganic 
material, or natural solid fossilized organic material including base and precious metals, 
coal, and industrial minerals in or on the Earth‟s crust in such form and quantity and of 
such a grade or quality that it has reasonable prospects for economic extraction. The 
location, quantity, grade, geological characteristics and continuity of a Mineral Resource 
are known, estimated or interpreted from specific geological evidence and knowledge. 

“ME” Mining Easements 

“ML” Mining Lease 

“MOA” Memorandum of Agreement 

“MRA” Mineral Resources Authority of Papua New Guinea 

“NN” “nearest 
neighbour 
estimation”  

Nearest Neighbour assigns values to blocks in the model by assigning the values from 
the nearest sample point to the block attribute of interest.  
 

“OH&S” Occupational Health and Safety 
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“OK” “ordinary 
Kriging estimation,  
 

Kriging is an inverse distance weighting technique where weights are selected via the 
variogram according to the samples distance and direction from the point of estimation. 
The weights are not only derived from the distance between samples and the block to be 
estimated, but also the distance between the samples themselves. This tends to give 
much lower weights to individual samples in an area where the samples are clustered.  
OK is known as the “best linear unbiased estimator. The kriging estimates are controlled 
by the variogram parameters. The variogram model parameters are interpreted from the 
data while the search parameters are optimised during kriging neighbourhood analysis. 

“oz” Troy ounce (= 31.103477 grams). Moz = million troy ounces 

“PGK” Papua New Guinea Currency, Kina. 

“pH” measure of the acidity or basicity of an aqueous solution (scale 1 to 14) 

“PhD” Doctorate of Philosophy 

“PNG” Papua New Guinea 

“Portal” Opening/access to the underground Mine, Adit 

“QA/QC” 

Quality Assurance/Quality Control. The procedures for sample collection, analysis and 
storage. Drill samples are despatched to ‘certified’ independent analytical laboratories for 
analyses.  Blanks, Duplicates and Certified Reference Material samples should be 
included with each batch of drill samples as part of the Company’s QA/QC program.  

“RC drilling” 

Reverse Circulation drilling.  A method of rotary drilling in which the sample is returned to 
the surface, using compressed air, inside the inner-tube of the drill-rod.  A face-sampling 
hammer is used to penetrate the rock and provide crushed and pulverised sample to the 
surface without contamination. 

“ROM” Run of Mine, usually referring to an ore stockpile near the crusher 

“survey” 

Comprehensive surveying of drillhole positions, topography, and other cadastral features 
is carried out by the Company’s surveyors using ‘total station’ instruments and 
independently verified on a regular basis. Locations are stored in both local drill grid and 
UTM coordinates. 

“Stoping”  
An underground excavation made by the mining of ore from steeply inclined or vertical 
veins 

“t”  Metric Tonne (= 1 million grams) “kt” = thousand tonnes 

“te” Chemical symbol for tellurium 

“t/h” Tonnes per hour 

t/m
3
 Tonnes per metre cubed (density units) 

“TSF” Tails Storage Facility 

“unfolded space” Undulating 3D veins projected onto a 2D plane. 

“variogram” 

The variogram (or more accurately the Semi-variogram) is a method of displaying and 
modelling the difference in grade between two samples separated by a distance h, called 
the “lag” distance.  It provides the mathematical model of variation with distance upon 
which the Krige estimation method is based. 

“wireframe” 
This is created by using triangulation to produce an isometric projection of, for example, a 
rock type, mineralization envelope or an underground stope.  Volumes can be determined 
directly of each solid. 

 

 

 


