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1 SUMMARY 

Introduction 

This Technical Report on the Misima Property (the Property), has been prepared by AMC 
Mining Consultants (Canada) Ltd (AMC) of Vancouver, Canada on behalf of WCB Resources 
Limited (WCB or the Company) of Vancouver, Canada. The Property is located on Misima 
Island within Milne Bay Province of Papua New Guinea (PNG) and about 625 km east of Port 
Moresby, the capital of PNG, The report has been prepared in accordance with the 
requirements of National Instrument 43-101 (NI 43-101), ñStandards of Disclosure for Mineral 
Projectsò, of the Canadian Securities Administrators (CSA) for lodgment on CSAôs ñSystem for 
Electronic Document Analysis and Retrievalò (SEDAR). 

It discloses the results of a review and restatement of the Mineral Resources, exploration work 
carried out by WCB, and recommends an exploration program to be completed by WCB. 

History, Location, and Ownership 

Alluvial gold was discovered on Misima Island in 1888 and about 100,000 ounces was produced 
from alluvial workings before the source of the gold was traced to the headwaters of Cooktown 
Creek in 1904. Mining of the underground vein gold began in l9l5 and continued at the rate of 
around 100 tons a day until early 1942 when the approaching Japanese forces caused the 
evacuation of the island. Total production from the underground workings from 1888 to 1942 is 
estimated to have been approximately 236,000 ounces. Attempts after the war to re-commence 
mining were unsuccessful, largely because of extensive collapse in the underground workings. 
From 1959 to 1972 at least 5 companies explored the area without locating economic ore 
reserves. 

Placer (PNG) Pty Ltd commenced systematic exploration around the old workings in 1977 and 
by 1987 had established an ñore reserveò of 56 Mt @ 1.4 g/t Au and 21 g/t Ag at a cut-off grade 
of 0.7 g/t Au equivalent (Lewis & Wilson, 1990). A mining development agreement was 
concluded between Placer subsidiary Misima Mines Pty Ltd (MMPL) and the Government of 
PNG in December 1987 and open pit mining commenced in January 1988. This mine ceased 
open pit production in 2001 and closed in 2004 after producing 3.7 Moz of gold and 22.2 Moz of 
silver. Approximately 86 Mt was mined from 1989 to 2004 at an average grade of 1.46 g/t Au 
and 15.6 g/t Ag. Metallurgical recoveries for gold averaged 91.5% and for silver 43.9%, over the 
life of the mine. 

Misima Island is part of the Louisiade Archipelago within Milne Bay Province of PNG. It is 
situated in the Solomon Sea about 625 km east of Port Moresby, the capital of PNG. 

In December 2011, WCB entered into an exploration farm-in agreement with Pan Pacific 
Copper (PPC) covering Exploration Licence (EL) 1747 located on Misima Island, which defines 
the Property. WCB can obtain up to a 70% interest in the Property by spending a total of 
AUD$9M within a 4-year time frame. The Property is located on the eastern portion of the island 
and surrounds historic Special Mining Lease 1 (SML1) from which 4 M ounces of gold and 22 M 
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ounces of silver have been recovered from various operations but most recently the Misima 
Mine owned by Placer Dome Asia Pacific, (Placer), and operated by it subsidiary Misima Mines 
Pty Ltd. (MMPL). Placer was acquired by Barrick Gold Corporation, (Barrick), in 2006 and in 
June 2012 the SML was surrendered by Barrick and the area was incorporated into EL 1747, to 
form the Property here described. 

Geology and Mineralization 

Misima Island forms part of the Louisiade Archipelago which is a continuation of the Papuan 
Fold Belt of the Papuan Peninsula offshore eastwards through the Papuan Plateau. The oldest 
rocks on Misima are Cretaceous to Paleogene metamorphic rocks, which can be subdivided 
into the western Awaibi Association and the younger overthrust eastern Sisa Association that is 
host to the gold and copper mineralization (Williamson and Rogerson, 1983). The two 
associations are separated by an original thrust fault with later extensional activation 
(Williamson and Rogerson, 1983; Adshead and Appleby, 1996; Adshead, 1997). 

The Umuna deposit is described as a continuous (fault) zone of gold and silver mineralisation 
that has previously been mined as a single open pit over a strike length in excess of 3.0 km. 
This zone is interpreted to represent a major fault zone within which mineralisation is typically 
developed in areas of increased fracture density and shearing. Mineralisation is developed as 
disseminations, stockworks, fracture vein networks, breccias, skarns and replacements. The 
Umuna Fault Zone is a complex structure, with an overall steep west dip, which exhibits 
steepening and dip reversals in the southern part of the structure. Intersections of fracture sets 
have created strongly jointed and brecciated wedges which are important loci of mineralisation. 
Mineralization occurs both in the Ara greenstone and the overlying Umuna schist. Two styles of 
epithermal AuïAg mineralization are defined within the Umuna Lode and adjacent greenschist.  

The Umuna Lode style comprises multiphase extensional breccia banded vein infill of quartz 
and carbonate with associated pyrite, galena, sphalerite, barite and minor tetrahedrite. This 
mineralization can be classified as low sulphidation, carbonate base metal, gold-silver  style, 
with associated additional quartz, possibly as a transition to an adularia-sericite-style vein-
breccia system. 

The most intense concentration of quartz occurs in the upper central part of the zone, on the 
hanging wall or western side of the zone. It reaches 20 m in width within a 1,500 m strike length, 
and contained areas of high-grade ore (8 g/t to 10 g/t gold) which was the focus of the most 
important past underground mining activity. In the central part of the lode, massive quartz 
bodies occur at surface for several hundred metres north and south of Cooktown Creek. These 
were important in past mining due to their high grade and ease of mining, and head grades of 8 
to 12 g/t gold were maintained in underground mining over a 20 year period mainly in this 
material. 

Surrounding the Umuna lode, and most widely developed on the eastern (footwall) side, is a 
broad peripheral zone of lower grade mineralisation in quartz veins, often occupying shears, 
and of linear and irregularly shaped volumes of strongly jointed to brecciated rocks. The schists 
tend to carry shear or breccia mineralisation with a higher frequency of strong jointing and 
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brecciation in the more compact intrusives and Ara Greenschist. Intrusive contacts are 
commonly brecciated and mineralised which, with their frequent shallow dips, has the effect of 
spreading mineralisation laterally in contrast to the steep attitude of Umuna lode mineralisation. 

PNG is host to a number of classic island-arc porphyry copper deposits, including Panguna 
(Bougainville), Frieda River, Ok Tedi, Yandera and Grasberg across the border in Irian Jaya. 
They are typically associated with young (Miocene-Pliocene) multiphase intrusive complexes, 
with early diorite and porphyritic diorite phases invaded by microdiorite and porphyritic 
microdiorite phases, and subsequently by late-stage quartz porphyries and multimict breccia 
pipes. The copper mineralization is typically associated with an irregular potassic alteration shell 
characterized by secondary biotite, potassium feldspar and sericite. Peripheral to the potassic 
alteration is a phyllic zone of intense pervasive sericite or chlorite alteration, often bounded by 
or merging into an argillic zone dominated by kaolinite and chlorite. The outer halo of propylitic 
alteration, typified by chlorite-epidote-carbonate-adularia alteration minerals, extends over a 
wide area, typically into the intruded host rocks. 

Early porphyry copper skarn occurrences are related to the commonly sheeted Miocene Boiou 
Microgranodiorite porphyry intrusions. Endoskarns occur at the contact between intrusions and 
carbonate (marble) units within the Sisa Association host rocks. 

The possible existence of a porphyry copper-gold deposit on Misima Island has yet to be 
adequately tested. 

Exploration and Data Management 

There are two disparate data sets described in this report. Exploration data is currently being 
collected by WCB in areas peripheral to the Umuna gold deposit, and elsewhere on the 
Property mined, and a Mineral Resource estimate has been made of remaining mineralization 
and potential below the currently mined pit, using a historic drillhole data set. 

Work so far on the Property has consisted of evaluating the remaining mineralization of the gold 
silver Umuna zone, and carrying out an early stage exploration program on several targets and 
styles. 

WCB has completed the early stage of a planned extensive exploration program on the Property 
over two phases. This program to date has included: 

¶ A review of available data from historic sources 

¶ Landowner and community liaison and discussion including completion of an Exploration 
Awareness Program with the assistance of the Mineral Resources Authority 

¶ Completion of a major soil sampling program 

¶ Completion of the data acquisition component of a Heliborne aeromagnetic and 
radiometric survey of the Property; processing of the data has been completed 

¶ Commencement of an ongoing detailed mapping and channel sampling program over the 
eastern portion of the Property. 
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Drilling of the Umuna zone was conducted between 1978 and 2000 by MMPL. There has been 
no drilling carried out on Misima Island since the MMPL mining operation closed in 2004 and no 
drilling was conducted by the previous owners after 2000. Barrick acquired Placer in 2006. 
Barrick provided the drillhole data to WCB which was used for the current Mineral Resource 
estimate. 

The data was provided in a software format called GEOLOG, and the data was converted to a 
Microsoft Access format by Mr R F Williams of WIZTECH Information Services, (WIZTECH). 
WIZTECH personnel had a long history with MMPL, and were familiar with the data. The assay 
data loaded from the supplied GEOLOG files was checked for quality using standard statistical 
analysis, including mean pair relative difference (MPRD), scatterplots and summary statistical 
tables. The information consisted of files for surveys, assays and geology  for 2,640 drillholes 
and trenches, including 1,945 drillholes and 144 trenches in the Umuna area  

In addition blasthole data for the deposit, provided by the Centre for Computational  
Geostatistics, University of Alberta was used as a data set for completing validation checks 
against the new resource model as well as providing additional control data for the ñas minedò 
surface. 

The block model which was built using historical data from MMPL has given a good 
representation of the extents of the Umuna Zone at depth, and forms the basis for exploration 
on that target 

Mineral Resources  

The Mineral Resources for the Umuna deposit were estimated by Richard Lewis of Lewis 
Mineral Resource Consulting Pty Ltd (LMRC) with input and review by the QP.  A first pass 
resource model was completed in February 2013, and the final estimate incorporating 
modifications to the domain interpretations and estimation parameters was completed in June 
2013. 

The general limits of the mineralization were modelled as six domains using a combination of 
the blast hole and exploration drilling information. The orientation of the top of Ara greenstone 
surface was also used as a guide to constrain the mineralization. Two oxidation domains were 
defined, oxidised and fresh. The final domains used to constrain grade estimation were created 
by combining the mineralized envelope domains and the oxidation domains, resulting in a total 
of twelve estimation domains.  

Statistical and geostatistical analysis of the data within the estimation domains was carried out 
to understand the grade distribution and continuity, along with an analysis of grade top-cuts to 
determine the most appropriate top-cut strategy to apply. The block size of 5 m (X), 15 m (Y), 
10 m (Z), was previously used by MMPL and was selected based on a combination of the 
average drillhole spacing, geometry of the mineralized structures, and the mining bench height 
at the time. A parent cell model was constructed. An anisotropy model was also constructed and 
used in the grade estimation process to control the change in strike and dip of the mineralized 
zones. 
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Grade estimation for gold, silver and copper was done using ordinary kriging estimation 
methodology in Datamine Studio 3 software. A three-pass search strategy was employed, using 
a minimum of 5 and maximum of 25 samples. No octant search was applied. Block 
discretization was used: 2 (X), 4 (Y), and 6 (Z). Soft boundaries were used between the oxidized 
and fresh portions of the same domain. Bulk density values were applied based on material type 
of oxide, fresh, backfill or water.  

A surface defining the limit of previous mining was constructed and used to deplete the 
resources. This surface was built using a combination of the blasthole data, the pre-mine 
topography and the current topography. 

Grade estimates were also completed using Inverse Distance Squared (ID2) and Nearest 
Neighbour (NN) methodology for model validation purposes. Model validation was completed 
using a number of approaches, including: 

¶ Visual comparison of block estimates versus drillholes 

¶ Comparison of estimation methodologies 

¶ Comparison with the blasthole model 

¶ Local smoothing analysis 

¶ Swath plot analysis of block estimates versus drillhole composites 

All Mineral Resources reported are classified as Inferred and correspond to estimates made in 
the first and second search pass. The classification was made based on viewing the estimated 
model in plan and section, and with regard to the uncertainties in the limits of the previous 
mining. Further, all the drillhole data used for estimation was from the previous owners of the 
Misima Mine between 1977 and 2001; no drilling has been carried out by WCB Resources. 
Although some QA/QC is available for the drilling, it is not as complete as current industry 
practice for Measured and Indicated Resources. 

The Umuna Mineral Resource is shown in Table 1.1. 

Table 1.1 Umuna Mineral Resource at 30 June 2013 

Inferred Mineral Resources Tonnes Grade Metal 

Cut-off Au g/t Material Mt Au g/t Ag g/t Au ó000ôs oz Ag ó000ôs oz 

0.36 Oxide 7.0 0.8 14 170 3,100 

0.50 Fresh 36.1 1.2 4.7 1,400 5,400 

Total 43 1.1 6.1 1,570 8,500 

Notes: 1. CIM definitions were used for the Mineral Resources. 

 2. Mineral Resources are constrained by an optimized pit shell based on metal prices of $US 1,400/oz Au and $19/oz Ag. 

There is potential for additional material outside the limiting pit shell which is used to constrain 
the Mineral Resource stated above. This includes material estimated in the third search pass 
(twice the size of the primary search). This potential is estimated at 10-20 million tonnes at 
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between 0.8 g/t to 1.2 g/t Au and has been classified as an Exploration Target. This material is 
only conceptual in nature and there has been insufficient exploration to define a Mineral 
Resource. It is also uncertain if further exploration will result in the target being delineated as a 
Mineral Resource. 

A number of validation checks were carried out against the resource model, such that the QP 
considers the resource model is reasonable and adequately reflects the input data. The QP also 
considers that the resource model is fit for purpose with the caveat that due to some differences 
in the surfaces used for volumes, the Mineral Resources should be classified as Inferred 
Mineral Resources at this time. 

Environmental 

There are no existing environmental liabilities associated with the Property. Previous liability 
associated with the mining operation ceased upon the surrender of SML1 which was completed 
in April 2012.  

MMPL adopted a continuous rehabilitation approach to the staged operation. Environmental 
data including site sampling has been sourced by WCB and is being used for baseline studies. 

The regulation of the environment is the function of the Department of Environment and 
Conservation. The Environment Act 2000 provides comprehensive standards for protection of 
environment and water, based on three levels of regulation, dependent on the magnitude and 
significance of the activity. 

Recognising that capacity and resources are major constraints to monitoring and enforcement 
roles, the department is now looking at self-regulation and using economic instruments to 
encourage compliance. In this regard, it is moving toward pro-active prevention approaches by 
encouraging companies to adopt ñenvironmental best practiceò management systems that 
comply with ñenvironmental guidelinesò and Environmental Codes of Practice issued by the 
Department. 

Conclusions and Recommendations 

Work so far on the Property has consisted of evaluating the remaining mineralization of the gold 
silver Umuna zone, and carrying out an early stage exploration program on several 
mineralization targets and styles. 

The block model which was built using historical data from MMPL has given a good 
representation of the extents of the Umuna Zone at depth and strike, and forms the basis for 
exploration on that target. 

AMC, in discussion with WCB endorse their approach to exploration on the Property, and 
recognize that there are several target areas for follow up in addition to carrying out regional 
exploration.  
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The recommendations further exploration can be summarized as follows, with cost in US$ôs for 
each activity. 

Work so far on the Property has consisted of evaluating the remaining mineralization of the gold 
silver Umuna zone, and carrying out an early stage exploration program on several 
mineralization targets and styles. 

The block model which was built using historical data from MMPL has given a good 
representation of the extents of the Umuna Zone at depth, and forms the basis for exploration 
on that target. 

AMC, in discussion with WCB endorses their approach to exploration on the Property, and 
recognizes that there are several target areas for follow up in addition to carrying out regional 
exploration.  

The recommendations for further exploration can be summarized as follows, with cost in US$ôs 
for each activity: 

¶ Drill results indicate that the mineralisation continues at depth and along strike of the 
Umuna Zone.  Validation extension drill testing of the zone is recommended along with the 
validation of the topographic surface. This will assist in the reclassification of the resource 
as well as increase the level of understanding on the controls of mineralization. In addition 
it is suggested that an initial scoping study be completed targeting key sensitivities for this 
project.  

An estimate of the cost of the program is in the range of US$0.80M to US$1.2M. In 
addition a scoping study would cost in the order of US$80,000 to US$100,000. 

¶ Drill testing of the Misima Porphyry after refinement of the targets, by drilling a series of 
steep angle holes into the main coincident geochemical and geophysical anomaly at 
nominal spacings based on 200 m centres to depths of up to 1,200 m. An initial program 
of five drillholes would be recommended to test this target.  

A cost estimate for this activity is in the range of US$3.0M to US$4.0M. 

¶ Soil sampling and data compilation has outlined significant coincident molybdenum, gold 
and silver anomalies covering a broad area at the Quartz Mountain area. It is 
recommended that these soil anomalies be followed up by systematic mapping and 
channel sampling in conjunction with the re interpretation and subsequent re modelling of 
the remaining resources in this region. 

A cost estimate for this activity is in the range of US$0.2 to US$0.5M. 

¶ Regional exploration activities should continue, consisting of systematic evaluation of 
anomalies by mapping and channel sampling activities.  

A cost estimate for this ongoing activity is in the range of US$0.1M to US$0.3M. 
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2 INTRODUCTION 

2.1 General and Terms of Reference 

This Technical Report on the Misima Property (the Property), has been prepared by AMC 
Mining Consultants (Canada) Ltd (AMC) of Vancouver, Canada on behalf of WCB Resources 
Limited (WCB or the Company) of Vancouver, Canada. The Property is located on Misima 
Island within Milne Bay Province of Papua New Guinea (PNG) and about 625 km east of Port 
Moresby, the capital of PNG, The report has been prepared in accordance with the 
requirements of National Instrument 43-101 (NI 43-101), ñStandards of Disclosure for Mineral 
Projectsò, of the Canadian Securities Administrators (CSA) for lodgment on CSAôs ñSystem for 
Electronic Document Analysis and Retrievalò (SEDAR). 

It discloses the results of a review and restatement of the Mineral Resources, exploration work 
carried out by WCB, and recommends an exploration program to be completed by WCB. 

2.2 The Issuer 

WCB is a limited liability public company that was incorporated under the Business Corporations 
Act (British Columbia) and listed on the TSX Venture Exchange in 2007. 

2.3 Report Authors 

Table 2.1 Persons Who Prepared or Contributed to This Technical Report 

Qualified Persons Responsible for the Preparation of this Technical Report 

Qualified Person Position Employer 
Independent 

of WCB 

Date of 
Last Site 

Visit 

Professional 
Designation 

Sections of 
Report 

Mr J M Shannon 
P.Geo. 

Geology Manager 
Principal Geologist 

AMC Mining 
Consultants 
(Canada) Ltd 

Yes None 
BA Mod, MA 

P.Geo. 

Section 1ï6, 8, 
13, 15ï24 and 

parts of 1, 25ï26 

Mr P T Stoker, 
HonFAusIMM (CP) 

Principal Geologist 
AMC Consultants 

Pty Ltd 
Yes 

1ï4 March 

2013 

BSc, DipEd, 
FAusIMM (CP) 

Section 7, 9ï12, 
14 and parts of 1, 

25ï26 

Other Experts Who Have Assisted the Qualified Persons 

Expert Position Employer 
Independent 

of WCB 
Visited Site Sections of Report 

Mr. David Jones Principal/Owner Vidoro Pty Ltd Yes July 2012 Sections 4ï13 

Mr Richard Lewis Principal/Owner 
Lewis Mineral 

Resource 
Consulting 

Yes 1999 Section 10, 14 

Mr R F Williams Principal/Owner 
WIZTECH 
Information 

Services 
Yes No Section 10, 12 

Ms Sonia Konopa 
Geology Manager 
Principal Geologist 

AMC Consultants 
Pty Ltd 

Yes 1994 Sections 1, 7, 10, 11ï12, 14 

Mr Cameron 
Switzer 

President/CEO 
WCB Resources 

Ltd 
No 

September 
2013 

Sections 4 -7, 9, 11  
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2.4 Sources of Information 

Much of the background information on the Property, such as the history, past exploration, past 
drilling, past sampling and past assaying was compiled by Mr David Jones of Vidoro Pty Ltd 
(Vidoro) and contained in an internal document drafted in NI 43-101 format in August 2012 
(Jones, D.G., 2012. ñTechnical Report on the Misima Gold-Copper Projectò, Milne Bay Province, 
Papua New Guinea. Unpublished report). Mr Jones also contributed to the geological 
interpretation in that report and carried out a field review of the property in July 2012. 

WCB commissioned Lewis Mineral Resource Consulting Pty Ltd (LMRC) to prepare an estimate 
of Mineral Resources for the Umuna deposit which was completed in June 2013. LMRC 
(Principal Richard W Lewis) is a consulting company that specializes in resource estimates for 
advanced projects and mines. Richard Lewis was involved in the exploration at Misima  
1977ï1985 and provided technical assistance to the operating company, Misima Mines Pty. 
Limited, (MMPL)) while the mine was in production (1989ï2001). Richardôs last site visit to 
Misima was 17ï25 March, 1999 while the mine was still in operation.  

An inspection of the property was undertaken by Qualified Person, (QP) P T Stoker, AMC 
Principal Geologist, between 1 March 2013 and 4 March 2013. The scope of the visits covered 
the data collection, geology and mining. As drilling was not active when P T Stoker visited site, 
activities including core handling, logging and sampling were not observed. 

There are a mix of currencies used in the report mostly in a historical sense. The dollars are 
specified as Australian Dollars (A$), Canadian Dollars (C$), or United States of America Dollars 
(US$), but as there are no economics reported, no attempt has been made to discuss exchange 
rates. 
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3 RELIANCE ON OTHER EXPERTS 

AMC has reviewed documentation from the Papua New Guinea (PNG) Mineral Resources 
Authority which references the claims and the Sales and Farm-in Agreement as discussed in 
Section 4.  

There are no other reports, opinions or statements of legal or other experts on which the QPôs 
have relied. 
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4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Property Location 

Misima Island (Figure 4.1) is part of the Louisiade Archipelago within Milne Bay Province of 
PNG. It is situated in the Solomon Sea about 625 km east of Port Moresby, the capital of PNG. 
The site is located at an approximate latitude of 10o 40ô South and longitude of 152° 47ô E. 

Figure 4.1 Location of Misima Island 

 

4.2 Property Description and Ownership 

The Property itself consists of a single Exploration Licence, (EL) 1747, which consists of 53 sub 
blocks, covering a total area of 180 km2. This EL which incorporates the historic Special Mining 
Lease 1 (SML1) is valid until March 2015. The term Property and EL 1747 may be used 
interchangeably in the text. The Property is located on the eastern portion of the island and 
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includes the historic mining areas of Umuna and Quartz Mountain where the gold and silver 
mineralization was previously extracted and is shown in Figure 4.2. 

Figure 4.2 Map of the Property 

 

WCB, through its wholly owned subsidiary WCB Pacific Pty Ltd, has entered into an agreement 
with Pan Pacific Copper (PPC) in regard to the Property. PPC is the owner of Gallipoli 
Exploration (PNG) Ltd (Gallipoli) which is the owner of granted EL 1747 Misima. PPC is owned 
by JX Nippon Mining and Metals (66%) and Mitsui Mining and Smelting (34%). PPC is an 
international mining, smelting, refining and copper producer, as well as other metal 
commodities. 

Under the terms and conditions of the Agreement, WCB can obtain up to a 70% interest in 
EL1747 Misima by spending a total of A$9.0M within a 4 year period. WCB has obtained the 
first 30% interest in Gallipoli for A$1.0M.  

Upon WCB earning 70% the parties will enter into a joint venture arrangement. PPC retain the 
right to an offtake agreement for all mineral production within EL1747 based on prevailing metal 
prices and a commercial terms basis. 

Gallipoli is the legal entity and tenement holder and is responsible for performing its obligations 
under the Mining Act 1992. 

4.3 Land Tenure 

The State owns the mineral assets in PNG. The Independent State of Papua New Guinea 
Mining Act 1992 and Regulation is the governing document under which licence conditions are 
documented. 
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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 Resource3 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. 
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4.4 Royalty Payments 

A mineral royalty is the price charged by the State for the transfer of the right to extract a 
mineral resource. The price (royalty rate) is prescribed in legislation. In PNG mineral royalties 
are levied on an ad valorem basis. 

Ad valorem royalties are levied as a percentage of the total value of minerals recovered, or the 
ex-mine value. The ex-mine value refers to the value of the mineral once it is mined and brought 
to the surface. In some cases the costs associated with the processing or treatment may be 
allowable deductions. However, the costs associated with exploration, development and mining 
of the ore body and the rehabilitation of the site are not allowable deductions. The current base 
rate applicable for most minerals is 2% of óex-mineô value. The royalty paid can be claimed as a 
tax credit. 

4.5 Existing Environmental Liabilities 

There are no existing environmental liabilities associated with the Property. Previous liability 
associated with the mining operation ceased upon the surrender of SML1 which was completed 
in April 2012.  

MMPL adopted a continuous rehabilitation approach to the staged operation. Environmental 
data including site sampling has been sourced and is used for baseline studies. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 
PHYSIOGRAPHY 

5.1 Accessibility 

Misima Island is part of the Louisiade Archipelago within Milne Bay Province of PNG. It is 
situated in the Solomon Sea about 625 km east of Port Moresby, the capital of PNG. Airlines 
PNG operates 5 return flights a week between Port Moresby and Misima via Alotau using de 
Havilland Dash 8 turboprop aircraft. The airstrip is located at the south-eastern end of the 
island. There is also a port at Bwagaoia in the south end of the island for those arriving by sea, 
see Section 5.3. 

5.2 Climate 

The climate is tropical and there are basically two seasons. Moist south-easterly trade winds 
blow almost continuously between June and October, and the north-westerly, rain-bearing 
monsoon prevails from November to May. Misima Island has in the past been affected by 
cyclones between November and April. These develop in western Melanesia and since the 
1970s have not extended further north than 13° south latitude, and hence are occasionally 
experienced on barrier reefs of the Louisiade Archipelago south of Misima. 

Milne Bay Province has moderately high temperatures with little seasonal variability, and the 
average annual rainfall ranges between 2,500 and 3,000 mm. In the Louisiade Archipelago, 
rainfall is generally heavier in January to May, with June to September being the driest months. 

The annual rainfall (Figure 5.1) on Misima Island ranges from 3,000 mm on the coast (3,133 
mm at Bwagaoia) to 3,750 mm near the old Umuna mine. 

Figure 5.1 Average Monthly Rainfall (in mm) at Bwagaoia over a 10-year Period 

 
Chart compiled by D G Jones from data in Davies (1958). 

0

50

100

150

200

250

300

350

400

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec



WCB Resources Ltd 
Misima Project Technical Report 

AMC 713006 : November 2013 9 

5.3 Local Resources and Infrastructure 

There were approximately 14,000 inhabitants on Misima in 2001, living in 16 villages located on 
the coastal areas of the island. Prior to the mining activity, the majority of Misimans were 
dependent on subsistence farming and trade with neighbouring islands. The bulk of their food 
was home grown, supplemented by occasional game. Some pelagic and reef fishing was 
practiced by the local community, but no deep-sea or commercial fishing was prevalent. 

Mining transformed the community into a consumer economy and many people discontinued 
farming as a result. With the closure of the mine in 2004, a reversion to subsistence and 
artisanal activities such as fishing, harvesting of sedentary marine resources, hunting, and 
agriculture constitute the bulk of the rural economy on Misima Island. Availability of continuous 
food resources is an issue facing all communities. Although population density is low, the 
number of people per unit of arable land is relatively high, resulting in a high dependence on 
coastal and marine resources. At present, customary rights over sea areas and resources are 
poorly defined. 

Provincial government sources estimate that churches provide 65 percent of all rural services in 
Milne Bay Province, with churches and other non-governmental organizations administering 
approximately half of the schools in the province. There are approximately 48 languages spoken 
in Milne Bay Province, with a literacy rate of 77 percent, second only to the National Capital 
District (Kinch, 2001). 

The MMPL operation left a legacy of a large number of local Misiman's trained to a very high 
standard in all aspects of mine and mill operations and support services. These people are now 
much sought after by the active mining industry in PNG, and many commute to distant mines on 
fly-in fly-out rosters from Misima Island. There is no doubt that most from this large pool of 
experienced personnel would welcome the opportunity to exercise their skills in a local 
operation on their home island. 

WCB are unusually fortunate in being able to employ local Misiman's experienced in mineral 
exploration in their current programme, and potentially will be able to employ skilled personnel 
locally should that exploration prove successful. 

Bwagaoia township (Figure 5.2) at the south-eastern end of the island is located on the only 
natural harbour which offers protection to small boats under most weather conditions. The 
narrow mouth harbour and wharf (Figure 5.3) can accommodate vessels up to 2,000 t. 
Bwagaoia is the administrative centre of the Misima Sub-Province, which includes the whole 
Louisiade Archipelago. 
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Figure 5.2 Bwagaoia Port at Eastern (Right Hand Side) End of Airstrip 

 
Photo taken by D G Jones on 18 July 2012. 

Figure 5.3 Bwagaoia Wharf 

 

Photo taken by D G Jones on 18 July 2012. 
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After the cessation of mining in 2001, MMPL funded and installed a hydro-electric power 
generation system utilizing water that filled the pits after mining had ceased. Water from the 
Tonowak (southern) pit flows in a 2.4 km long pipeline into a small turbine producing up to 
220 kw of power. This is sufficient to supply 24-hour power to Bwagaoia and other villages on 
the southern half of the island.  

5.4 Physiography and Vegetation 

Misima Island is a volcanic island characterized by extremely steep submarine slopes and a 
narrow, fringing coral reef on the shoreline. It is an eastward extension of the PNG mainland 
and is essentially a large mountain jutting out of the ocean floor. The topography varies from 
rolling hills to steep slopes. The western end of the island is rugged and rises to a maximum 
altitude of 1,035 m above sea level. The eastern end is less rugged and at its highest point, in 
the vicinity of the old mine site, rises to 413 m. Most of the eastern half of the island consists of 
low-grade metamorphic rocks with porphyritic intrusions. The relatively flat-lying coastal strip is 
largely formed on raised coral limestone terraces. 

The hilly interior at the eastern end is covered in lowland hill rainforest which shows evidence of 
having been disturbed within the last 50 years by cyclonic activity, timber getting, mining and by 
gardening. The coastal strip and foothills have been cleared in the course of shifting cultivation 
and the original rainforest has been replaced by woodland, characterized by the prominent, fast 
growing tree Kleinhovia hospita. 
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6 HISTORY 

6.1 Discovery 

Alluvial gold was discovered in Ginesia Creek on Misima Island in 1888 by two prospectors. By 
1889 parties of men were working in the northern, eastern and southern flanks of Mount Sisa. 
Copper mineralization was discovered on Mount Sisa but was not worked. A year or two later a 
small gully was discovered off St Patrickôs Creek which shed very coarse gold and brought a 
large number of prospectors to the island. About 100,000 ounces was produced from alluvial 
workings before the source of the gold was traced to the headwaters of Cooktown Creek in 
1904 (Stanley, 1915). 

Mining of the underground vein gold began in 1915 and continued at the rate of around 100 tons 
a day until early 1942 when the approaching Japanese forces caused the evacuation of the 
island. Total production from the alluvial and underground workings from 1888 to 1942 is 
estimated to have been approximately 236,000 ounces. Attempts after the war to  
recommence mining were unsuccessful, largely because of extensive collapse in the 
underground workings. 

6.2 Previous Exploration and Ownership 

 Period Pre -1958 6.2.1

Application for the first mining lease on the island was made in 1890 but no work was done on 
it. A dredging claim at Tauhik was granted in 1900 but was not worked. In 1904 the Umuna lode 
was discovered by Robert Boyd and in the following six years he won 1,050 ounces from his 
lease which he called "the Massive". In 1906 a battery was erected. Boyd was also the first to 
take up leases in the Quartz Mountain area in 1904. 

In September 1911 the Misima Gold Mining Syndicate erected a Huntingdon mill at the head of 
Cooktown Creek (probably on the Massive lease). In 1913, the Mt.Sisa Gold Mining Company 
installed a mill "of unique construction" on Ingubinaina Creek. The mill was a failure owing to 
serious defects in its fundamental design. 

The Government Geologist, Evan R. Stanley, visited the field in 1915. He reported on the 
geology of "The Massive Lodeò being mined by the St.Aignan Mining Company and mentions 
the Misima Gold Mining Company, formerly New Guinea Option Syndicate, which became 
prominent ten years later. The only lodes not in the Umuna ï Mount Sisa area were Grant's 
Claim and the Quartz Mountain leases. Alluvial gold was at that time still being won from Ara 
(St Patrick's) Creek. 

In late 1914, the Broken Hill Pty. subsidiary, Block 10 Co. Ltd, moved into the field. It 
commenced production on the 14 May 1917 and closed on the 22 September 1922 owing to the 
"collapse or dangerous condition of some of the tunnels containing payable ore". 
(Ann.Rept.1923). The Company had built 16 km of railway track, opened up a considerable 
length of the Umuna lode and in all produced 40,700 ounces. Gold (King, 1949). 
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In 1923 a local syndicate took over some of the Block 10 leases and proceeded to treat the ore 
by cyaniding without crushing; they obtained a 66% recovery. On the 15 October 1927, they 
closed "owing to the necessity for new methods of treatment, which entailed the expenditure of 
a considerable sum of money for machinery etc." However, in 1928 the company was refloated 
as the New Misima Gold Mining Co. Ltd Total production from Misima Gold Mining Co. Ltd, was 
13,000 ounces (various Annual Reports). 

The New Misima Gold Mining Co.Ltd was responsible for almost the entire production from 
Misima from 1928 until August 1935 when Cuthbert's Misima Gold Mining Co. Ltd, took over 
(Figure 6.1). Total production was 20,900 ounces (King, 1949). This company produced from 
August 1935 until January 1942, when they were ordered to close on account of the war. 
Production to that date was 52,346 ounces. gold and 153,314 ounces. silver. Peak production of 
9,771 ounces of gold was reached in the last full year's operations. Much of the workings 
collapsed during the war and a storm in late 1943 seriously damaged surface installations. 

Figure 6.1 Cuthbertôs Misima Gold Mining Company Operations, 1935 

 
Photo from Neale (2005). 
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Other companies operating in the immediate pre-war period were Quartz Mountain (Papua) Ltd, 
Misima Reefs Ltd, at Kulamalia, Misima United N.L. in and around Ara Creek, and Gold Mines 
of Papua which had begun operations in 1934. 

Gold Mines of Papua commenced production at Mararoa in May 1938, and closed on the 
19 August 1939, having produced 8,500 ounces gold and 24,000 ounces silver. 

Full-scale rehabilitation began in 1946. In 1949 a diamond drilling programme, designed to test 
the lode at depth, failed because of poor core recovery. The first ore was milled in April 1949 but 
"due to high costs, shipping difficulties, shortage of experienced staff and exhaustion of financial 
reserves, the company went into voluntary liquidation in April 1950". (Ann.Rept.1949ï1950).  
Post-war production amounted to 351 ounces of gold. 

Only two companies other than Cuthbert's Misima went into production in the post-war years. In 
1947ï1948 Mararoa Goldmines Ltd produced 149.5 ounces gold from a small pilot plant. Quartz 
Investments Ltd at Quartz Mountain produced for a few months in 1951 but cyclone damage 
caused the closure of the mine. 

The total production for Misima, calculated from Annual Reports and the figures quoted by King 
et al (1949) is between 236,000 and 239,000 ounces of gold; the major producers were: 

¶ Block 10ð40,700 ounces 

¶ Misima Gold Miningð13,000 ounces 

¶ New Guinea Gold Minesð20,900 ounces 

¶ Cuthbert's Misima Gold Minesð52,697 ounces  

¶ Gold Mines of Papuað8,500 ounces 

Cuthbert's and Gold Mines of Papua produced three ounces of silver for every ounce of gold. 
The fineness of gold samples from Quartz Mountain, as noted in mine records, was 772 with 
silver 200. 

Prior to 1959, exploration had been by traditional prospecting methods. Early investigations had 
concentrated on underground development of high-grade gold lodes which lie along the major 
composite structural zone referred to as the Umuna fault zone (Williamson, Rogerson and Haig, 
1983). From 1959 to 1972 at least 5 companies explored the area without locating economic ore 
reserves. 

 PL 1 Oceanic 1958ï1964 6.2.2

In 1958, Oceanic Mineral Development Pty Ltd (Oceanic), was granted Prospecting Licence 
No. 1 (PL 1) as shown in Figure 6.2, which was subsequently relabelled Prospecting Authority 1 
(PA 1). Oceanic was taken over by Pacific Island Mines Limited (PIM) and became a subsidiary 
of PIM. 
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Diamond drilling was attempted on the central portion of the Umuna quartz vein. Drilling 
conditions proved to be extremely difficult, with the poor recovery leading to inconclusive 
results. As an alternative, an adit, (the PIM Adit) was driven below the lowest levels previously 
mined, and bulk sampled along the lode. This work confirmed the existence of a high-grade 
extension of gold mineralization below the southern end of the old Umuna workings. 

Figure 6.2 Known Prospects on PL 1 in 1963 

 
Figure compiled by D G Jones from Brouxhon (1963). 

 PA 1, Oceanic/Cultus Joint Venture ( JV) 1964ï1967 6.2.3

In 1964 Cultus Explorations Ltd (Cultus), a Canadian company, entered into an agreement with 
PIM whereby Cultus would earn a 60% interest in Oceanic after the expenditure of C$1M on 
PA 1. The objective was to develop high-grade ore below inaccessible old workings along the 
Umuna fault zone. The work carried out by the JV included the following: 

¶ Costeaningðreconnaissance trenching was carried out along the Umuna Lode and 
surroundings, with some close-spaced follow-up. 

¶ Diamond drillingðin 1965 a total of 5 holes (1,363 m) were drilled to outline the Umuna 
Lode but once again recovery was poor and the programme was abandoned. 
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¶ Induced polarization (IP)ðan IP survey was undertaken by McPhar Geophysics Limited in 
May 1966. The purpose was to map a possible northward extension of the Umuna Lode. 
The IP successfully detected sulphide mineralization in both the northern and central 
sections of the Umuna Lode, as well as other anomalies, some much stronger, parallel to 
the Umuna Lode. 

¶ Underground samplingðin 1967 an adit (the Cultus Adit) was driven to explore the 
possible extension of the Umuna Lode below the level of the previous PIM Adit. A narrow 
shoot only 1 m wide and 60 m long was located. 

A small but subeconomic gold resource was established and subsequently Cultus decided to 
examine the island for base metal occurrences, especially disseminated copper deposits. A 
widespread stream sampling programme for base metals located several base metal anomalies. 

 PA 8, CRA Exploration Pty Lt d (CRAE) 1967 6.2.4

CRAE collected stream sediment samples at the mouths of all the streams draining to the coast 
around the entire island during the ñCraestarò cruise of 1967. Craestar was a former Japanese 
tuna-fishing vessel, fitted out with a laboratory, a helicopter landing deck, and accommodation 
for an exploration party of ten. 

Samples were sieved to ï80 mesh and assayed for copper, lead, zinc, nickel, cobalt, chromium, 
manganese and silver using AAS. The stream samples delineate a high of 1,950 ppm Cu at the 
mouth of Bulpat Creek (see Figure 6.2). At the mouth of Cooktown Creek, on the south coast of 
Misima Island, one sample returned anomalous copper (102 ppm), lead (1,180 ppm), zinc 
(475 ppm) and silver (0.8 ppm). 

 PA 1 and PA  25, PIM/Cultus Joint Venture  (JV) 1967ï1969 6.2.5

PA 25 was granted to Oceanic in May 1968 covering all of Misima Island except for the area 
covered by PL1. Between April and June 1968 an extensive reconnaissance stream sediment 
sampling programme was carried out over the whole island. A number of zones anomalous in 
copper, lead and zinc were outlined. Analysis for precious metals was not undertaken. A large 
copper anomaly was detected covering an area of 5 km2 around Mount Sisa (Figure 6.3). 

The Mount Sisa anomaly was followed up by ridge and spur soil sampling and an area of about 
1,800 m2 was defined with values >200 ppm Cu. Shallow rotary percussion drilling on this 
anomaly commenced in November 1968 and 22 holes were completed by 31 January 1969 for 
811 m of drilling. The approximate location of the Cultus percussion holes and soil sample 
contours are shown in Figure 6.4. Most of the holes had to be abandoned in weathered and 
leached rock at shallow depths due to loss of circulation and caving. Values in excess of 
500 ppm Cu were common, with a peak of 0.5% Cu. 
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Figure 6.3 Plot of Copper in Stream Sediments, 1968 

 
Data supplied by WCB. 
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Figure 6.4 Cultus Percussion Holes and Soil Sample Contours 

 
Figure supplied by WCB. Data is derived from 1971 plans and reports, and is not spatially correct. 



WCB Resources Ltd 
Misima Project Technical Report 

AMC 713006 : November 2013 19 

Diamond drilling of the Mount Sisa anomaly commenced in mid-1969 and was terminated after 
4 holes had been completed (948 m total). Assay results were very low with the best in hole 3 
being reported as 3 m @ 0.26% Cu from 73 to 74 m down hole. 

 PA 1 and PA 25, Noranda/PIM/Cultus JV, 1969 ï1972 6.2.6

In November 1969 Cultus and PIM formed a JV with Noranda Australia Limited (Noranda) 
nominating Noranda as operator. The JV focused on the Mount Sisa copper anomaly, and 
outlined a target of 70ï75 Mt at 0.1% to 0.16% Cu from 15 diamond drillholes totalling 3,568 m 
(Patterson & Small, 1971). The approximate location of the drillhole collars and soil sample 
contours are shown in Figure 6.5. 

Noranda concluded that: 

¶ Drilling had intersected the outer propylitic halo of a porphyry copper style system. 

¶ There are three narrow flat lying well-spaced mineralized zones averaging 0.1% to 0.16% 
copper. 

¶ The best hypogene copper mineralization is associated with biotite alteration. 

Only minor trenching along the Umuna Lode trace was carried out before Noranda withdrew 
from the JV in 1972. Applications for extension of PA 1 and PA 25 by Cultus were refused on 
the grounds of non-performance of work obligations and the PAs terminated in May 1973. No 
further applications were granted on Misima Island until 1975. 
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Figure 6.5 Noranda Diamond Drillholes and Soil Sample Contours 

 
Figure supplied by WCB. Data is derived from 1971 plans and reports, and is not spatially correct. 
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 PA 209, Meneses Explorations Pty Ltd, 1975  6.2.7

PA 209 was granted to Meneses Explorations Pty Ltd (Meneses) in May 1975. The company 
was named after the first European exploration of PNG in 1526 by Spaniard Don Jorge de 
Meneses, who named the principal island Papua. Fieldwork was initiated with cutting and 
surveying a 7.5 km long baseline and numerous cross lines each from 1.75 to 7.5 km long. 
These were used to control detailed topographic and geological mapping. Old costeans were 
deepened and new costeans dug, and old adits reopened and explored. Over 250 channel 
samples, each about 10 m long, were collected and assayed for Au and Ag by fire assay 

 PA 209, Placer/Meneses  JV, 1977ï1987 6.2.8

At the end of 1976 Meneses approached Placer (PNG) Pty Ltd (who had examined the Misima 
area in the 1930s and later in the mid-1960s) and a JV was formed with Placer as operator. 
From this time onwards, systematic examination of the Umuna fault zone was carried out by 
deep trenching and channel sampling, mapping, and diamond and reverse circulation drilling. 
Deep weathering of the Umuna fault zone and extensive old underground workings created 
drilling problems, which were generally overcome by use of PQTT equipment. Work was 
concentrated on the Umuna fault zone with only limited systematic exploration beyond it, to 
enable an economic resource to be developed before investigating the numerous and 
apparently less prospective precious metal occurrences elsewhere in the eastern part of Misima 
Island. 

Subsequent to the joint venture agreement with Meneses, CRAE became a joint venture partner 
in 1978. Following the purchase of the Meneses interest in 1982 and the withdrawal of CRAE 
from the joint venture in 1985, Placer continued investigations. Extensive engineering, 
metallurgical and environmental studies were completed in 1986 and a feasibility study 
presented to the Government of PNG in February 1987. A mining development agreement was 
signed in December 1987 by Placerôs subsidiary MMPL and the Government of PNG, by which 
the latter acquired a 20% interest in the mine from Placer. 

6.3 Historical Estimates 

In late 1975 Meneses estimated an ore reserve and designed an open pit. The Ore Reserve of 
10 Mt @ 3 g/t Au and 9 g/t Ag pre-dates the JORC Code and is a historical reserve, and terms 
used are as used in the literature. This material was mined during the later MMPL mine 
operation. 

At the commencement of mining in January 1988, Placer stated the Ore Reserve to be 55.9 Mt 
@ 1.38 g/t Au and 21 g/t Ag at a cut-off grade of 0.7 g/t Au equivalent (Lewis & Wilson, 1990). 
Over the latter years of the mine life the Ore Reserve (Proven and Probable) and Mineral 
Resource (Measured and Indicated), as shown in Table 6.1 were published in the Annual 
Reports of Placer Dome Inc. These were stated by the company to conform with the 
requirements of NI 43-101 and for Misima from 2001ï2003 the QP responsible for the ore 
reserve and mineral resource estimation was Trevor Jones, and Independent Consultant. 
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Table 6.1 Ore Reserves and Mineral Resources, Misima Mines Pty Ltd 1996ï2004 

  1996 1997 1998 1999 2000 2001 2002 2003 2004 

Reserves Mt 24.20 26.60 29.80 24.50 18.10 11.70 9.80 2.10 ï 

Ag (g/t) 9.7 ï ï 9.1 9.4 9.8 7.0 7.0 ï 

Au (g/t) 1.0 1.0 1.0 1.0 0.9 0.9 0.8 0.7 ï 

Resources Mt 17.60 25.38 14.05 18.24 3.78 3.74 ï ï ï 

Ag (g/t) 6.5 ï ï ï 7.0 7.0 ï ï ï 

Au (g/t) 1.2 1.2 0.8 0.9 0.7 0.7 ï ï ï 

Notes: Compiled by D G Jones from Annual Reports of Placer Dome Inc. 

 Mineral Resources are in addition to Mineral Reserves. 

 In certain years, silver grade was not quoted. 

These are a mix of JORC and pre JORC terms, and none of these estimates conform to CIM 
Reporting Standards, nor have they been reviewed by the QP.  

6.4 Production 

 Special Mining Lease No.1 ( SML 1), MMPL, 1987ï2005 6.4.1

All data in this section is taken from the Annual Reports of Placer Dome Inc. MMPL was granted 
SML 1 in December 1987 with the right to mine for 21 years. Construction work began in 
January 1988 and was completed ahead of schedule in March 1989. The initial capital cost was 
US$221.8M. Commissioning of the plant began in April 1989 and the first bars of dore bullion 
were poured. The circuit used conventional crushing, semi-autogenous grinding (SAG), 
absorption using carbon-in-pulp followed by Merrill-Crowe zinc precipitation. The plant had a 
capacity to treat 5.5 Mtpa. The Prime Minister of PNG officially opened the mine on 27 June 
1989 and full-scale operations began on 1 July. 

Mining of the Quartz Mountain pit was completed in 1992 and backfilling with waste from the 
main pit began. A primary jaw crusher was installed in mid-1995 when the soft weathered ore 
was exhausted. The crushed ore was conveyed to a SAG mill followed by a closed-circuit ball 
mill and recycle crushing of SAG mill scats. The recycle circuit also underwent expansion in 
1995 with an additional cone crusher being installed, to accommodate increasing ore hardness 
as the Umuna pit was deepened. 

By the end of 1996 the Stages 1, 2 and 3 of the Umuna pits had been mined out and the Stage 
2 pit had been backfilled. Mining of the main Umuna mineralization continued in Stages 4 and 5, 
and pre-stripping of Stage 6 began. Stage 4 expanded Stages 1 and 3 downward to bottom out 
near sea level. Figure 6.6 shows the Umuna pit in 1997. 

Drilling in 1997 confirmed the continuity and grade of strong mineralization below the final pit 
design, as well as mineralization in the hanging wall of the Umuna pit. Neither zone 
of mineralization was considered to be economic at the prevailing gold price and this 
mineralization is still intact. 
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Figure 6.6 Umuna Open Pit from Mount Sisa in 1997 

 
Photo from Benko (2005). 

Open pit production was completed on 26 May 2001 and production from that time on was from 
the processing of stockpiled ore. Processing ceased in May 2004. Rehabilitation of areas 
affected by mining activity continued until April 25, 2012 when SML1 was relinquished 
(Figure 6.7). 

Figure 6.7 Rehabilitated Umuna Pit, 2004 

 

Photo from Neale (2005). 

Table 6.2 summarizes the life of mine production for Misima Mines from 1989 to 2004. 
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Table 6.2 Life-of-Mine Production, Misima Mines Pty Ltd 1989ï2004 

Production Year Unit 1988 1989 1990 1991 1992 1993 1994 1995 1996 

Open pit ore mined kt ï 4,504 9,009 11,640 11,170 12,840 15,230 7,107 4,900 

Ore milled kt ï 2,811 5,443 6,213 6,928 6,642 6,047 5,731 5,282 

Mill Grades 

Ag g/t ï 30.17 31.54 34.27 24.97 23.26 16.00 12.60 8.80 

Au g/t ï 1.82 2.06 1.73 1.81 1.69 1.88 1.97 1.66 

Mill Recoveries 

Ag % ï 50 46 37.3 37.4 41.3 42.0 47.0 53.9 

Au % ï 92 93 93.5 92.8 93.2 92.3 91.3 92.0 

Metal Production (In Dore) 

Ag oz 187,000 1,318,310 2,566,651 2,500,000 2,082,390 2,053,189 1,307,141 1,092,128 8,05,135 

Au oz 14,000 151,023 317,167 323,127 374,300 336,231 337,315 331,232 259,307 

Production Year  1997 1998 1999 2000 2001 2002 2003 2004 Totals 

Open pit ore mined kt 5,000 4,198 1,873 0 0 0 0 0 87,470 

Ore milled kt 5,357 5,103 6,243 6,086 5,738 5,946 5,589 2,313 87,470 

Mill Grades 

Ag g/t 7.00 6.00 7.00 7.00 14.00 15.00 15.00 11.00 ï 

Au g/t 1.40 1.30 1.10 1.20 1.00 0.90 0.7 0.8 ï 

Mill Recoveries 

Ag % 61.7 59.2 50.3 64.1 68.9 69.9 53.9 59.1 ï 

Au % 89.2 87.2 89.7 92.7 93.4 86.8 97.4 88.9 ï 

Metal Production (In Dore) 

Ag oz 744,00 583,000 632,000 848,750 1,721,250 1,940,000 1,406,250 467,500 22,254,694 

Au oz 215,003 185,915 198,128 217,763 166,603 144,548 118,546 51,153 3,741,359 

Compiled by D G Jones from Annual Reports of Placer Dome Inc. 
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7 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The islands of the southwest Pacific have many similarities in geology in that, for the most part, 
they have been constructed on oceanic crust by one or more cycles of volcanic activity. The 
island of New Guinea is an exception, as it is part of the Australian continent. 

The islands of PNG occupy the boundary zone between the north-moving Australian plate and 
the west-north-westïmoving Pacific plate, and for this reason are tectonically and volcanically 
active (Figure 7.1). The plate boundary is not a simple one but, rather, comprises a number of 
smaller plates which exhibit a variety of plate interactions, from sea floor spreading to 
subduction, transform faulting and rotation. 

Figure 7.1 Simplified Tectonics, PNG 

 
Figure compiled by D G Jones from Rogerson and McKee (1990). 








































































































































































































