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Executive Summary 
 
Introduction 
 
Rambler Metals and Mining PLC (“Rambler”), a company formed in April 2004, 
which is currently listed on the Alternate Investment Market (AIM) of the London 
Stock Exchange as well as on the Toronto Venture Exchange, owns the rights to a 
copper-gold project near Baie Verte in Newfoundland known as the Rambler Property. 
Current exploration drilling is testing the multiple zones of Cu-Au mineralization 
down plunge and along strike of the former Ming Mine on the Rambler property.  
Historically 2.1 Mt at 3.5 percent Cu and 0.07 oz/ton Au was extracted from the Ming 
operation that stopped production in 1982. Dewatering of the existing mine workings 
is ongoing at the time of report writing. In addition to an extensive multi-phase surface 
drilling program, Rambler has initiated an underground exploration drilling program. 
 

SRK was commissioned by Rambler in March 2008 to prepare a Canadian Securities 
Administrators National Instrument 43-101 (“NI 43-101”) compliant resource estimate 
for their Rambler project applying exploration data from surface and underground 
sources available as at 31 March 2008. This resource estimate and a preliminary 
resource statement was the subject of a Rambler press release on 30 April 2008. 
 
In compliance with NI 43-101 guidelines, SRK visited the Rambler Project site 
including an underground mine site during 9 to 11April 2008, as well as on two 
previous occasions during the periods 17 to 18 August 2006 and from 4 to 6 June 
2007. The objective of the site visits was to the review of available technical 
information, the interviewing of project personnel and the collection of all relevant 
information for the compilation of the technical report and resource estimation 
according to NI43-101 and Form NI 43-101F1 guidelines in conformity with generally 
accepted CIM “Exploration Best Practices” and “Estimation of Mineral Resource and 
Mineral Reserves Best Practices” guidelines.  

This technical report supports the first NI 43-101compliant resource estimation for the 
Rambler Property and is expected to form the basis of future mining feasibility studies. 
 
Work program 

The scope of work, as defined in a proposal presented by SRK to Rambler on March 
25, 2008 includes the construction of a resource model constrained by geological 
wireframes produced by Rambler based largely on a surface and underground drill 
dataset (comprising historical and current data). This work was to be supported by an 
independently prepared technical report formatted in compliance with NI43-101 
guidelines. 

The technical report only discloses mineral resources as classified under the CIM 
Standards on Mineral Resources and Reserves: Definitions and Guidelines (December, 
2005). 
 
SRK received the final edited Ming database (in Datamine and Excel formats) from 
Rambler on 17 April 2008. This database included validated drillhole files, 
topographic surfaces, mined – out underground workings; a specific gravity database 
as well as 3D modelled wireframes for all mineralized zones, intrusive dykes as well 
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as for all mined out areas. Geostatistics, block modelling and resource estimation 
commenced in mid April 2008 and were completed by the end of April 2008. A 
preliminary resource statement and a supporting technical memo were generated by 
SRK, which led to a Rambler news release on 30 April 2008.  
 
The requisite technical report was generated in May and June 2008. The major portion 
of this work program was completed at the SRK Toronto offices with material and 
data received from Rambler Project staff.  
 
Geology and Mineralization 

 
The Baie Verte area is located along the western margin of the predominantly 
volcanic, Lower Palaeozoic, Central Mobile Belt of Newfoundland. The Rambler area 
is located within the Dunnage Zone, which is an important VMS district that is 
reported to host over twenty copper deposits of over 200,000 tons of ore (previous 
production or reserves). The Dunnage Zone represents a collage of Cambro-
Ordovician island arc terranes constructed on a substrate of ophiolitic crust, and 
structurally juxtaposed during Late Ordovician to Early Silurian ocean closure 
 
The Rambler property is reported to be underlain by two stratigraphic sequences, both 
being assigned to the Pacquet Harbour Group and separated by the Rambler Brook 
Fault. The Uncles Sequence in the south-western part of the property is dominated by 
mafic volcanics, whereas the Rambler Sequence in the north-western part of the 
property is characterized by both mafic and felsic volcanics.  
 
The Rambler Sequence is a felsic volcaniclastic pile overlain and overlapped by mafic 
flows. The felsic rocks comprise of highly altered dacitic tuffs, lapilli tuffs and 
agglomerates, which grade into mixed felsic/mafic volcaniclastics. Mafic dykes, 
probably of two ages, are found sub parallel to or crosscutting the stratigraphy 
throughout the study area.  
 
The Rambler deposits belong to a unique class within the spectrum of Volcanogenic 
Massive Sulphide (“VMS”) Deposits. VMS deposits usually form from hydrothermal 
fluids as syngenetic accumulations (exhalations) of sulphide and sulphate minerals on 
or near the sea floor. The Rambler deposits belong to a special class of VMS deposits 
that are Au-rich. Polymetallic sulphide deposits at Rambler contain copper, zinc and 
minor lead, gold and silver with traces of other metals. Sulphide mineralization in the 
Rambler area can be classified into various types. This classification is primarily based 
on distinct hydrothermal alteration assemblages, sulphide mineralogy and associated 
textural features. The various mineralization types are: 
 

• Stratiform volcanogenic massive sulphide (“MS”); 
• Disseminated stringers of sulphides in the footwall zone (“FZ”); 
• Epigenetic, usually shear-hosted mineralization often found overprinting MS 

and MFZ mineralization 
 
The MS comprises of massive pyrite ore, banded ore, massive chalcopyrite-pyrrhotite 
ore and breccia ore. The FZ comprises mainly of quartz-chlorite schist, which hosts 
disseminated and stringer pyrite and chalcopyrite with minor sphalerite, galena, 
pyrrhotite and arsenopyrite. Rambler have recently identified and are in the process of 
evaluating an additional gold target viz. remobilized gold concentrated in fractures 
close to the MS horizon.  
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Exploration 
 
Exploration drilling has occurred at the Ming Mine on the Rambler Property for a 
period of thirty-one years from 1977 to 2008. Up to 31 March 2008 the total Rambler 
drill dataset comprised of 162 drill holes for a total of 98,888 meters. This total drill 
dataset comprises of three components: 
 

1. Historical underground drilling (1977-81): thirty-eight holes for 7,206 
metres; 

2. RMM surface drilling (2003-8): eighty-six holes for 85,416 metres; 
3. RMM underground drilling (2007-8): thirty-eight holes for 6,266 metres. 

 
It is Rambler’s intention to continue drilling the footwall zone during 2008 and to 
include this new data in a future resource update. In addition to the footwall drilling 
program, a single underground drill rig is also planned to drill test and evaluate areas 
of the Ming Massive sulphide where anomalous gold and copper values, are reported 
but not mined.  There is considerable up dip and along strike extension potential for 
modelled MS ore. 
 
Mineralization also remains open down plunge and it is Rambler’s belief that these 
deeper targets are best drilled from underground once the Mine is completely de-
watered. To focus its surface exploration in the future and to generate new drill targets 
Rambler plans to apply the Quantecs Titan 24 deep Penetrating DCIP and MT 
geophysical survey technology to explore for parallel plunging lenses of the Ming 
Massive Sulphide horizon. 
 
Mineral Resource Estimation 

 
For the Ming Mine, the most comprehensive mineral resource estimates on record 
derive from Burton (1982). The estimates from Burton (1982) were however not 
derived in compliance with CIM definition standards and therefore not compliant with 
NI 43-101. 
 
This resource estimate by SRK is the first comprehensive geologically and 
geostatistically defined resource estimate for the Rambler Property, superseding 
previous historical resource estimates by Burton (1982). The mineral resources 
presented herein are reported in accordance with the Canadian Securities 
Administrators’ National Instrument 43-101 and have been estimated in conformity 
with generally accepted CIM “Estimation of Mineral Resource and Mineral Reserves 
Best Practices” guidelines. Mineral resources are not mineral reserves and do not have 
demonstrated economic viability. There is no guarantee that all or any part of the 
mineral resource will be converted into mineral reserve. 

 
The total database comprises three thousand four hundred and fifty nine assay records 
from seventy six underground drill holes and an additional four thousand one hundred 
and ninety seven assay records from eighty-six surface drill holes. The total resource 
assay database comprises of seven thousand six hundred and fifty-six assay records. 
SRK is of the opinion that the Ming dataset is adequate for resource modelling and 
grade estimation for this style of sulphide mineralization. 
 
Copper, gold, silver and zinc grades have been modelled in this project and are 
spatially related to two kinds of sulphide mineralization. The highest, most laterally 
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continuous grades are associated with the basal massive sulphide mineralization 
horizon (“MS”), which is locally fairly consistent in thickness. Underlying the massive 
sulphide mineralization, stringer type sulphides occur that are discontinuous in nature 
and associated with highly variable grades (“FWZ”). An additional complexity is the 
occurrence of late stage cross-cutting barren intrusive dykes that complicate the 
continuity of known footwall mineralization. Using all available drill data and 
experience gained from almost two years of diamond drilling on the Rambler Property, 
Rambler geological staff constructed various wireframe models (mineralization and 
dykes) using Datamine software. Modelled mineralization excludes mined out areas. 

 
All assays were composited to 1.0 metre intervals and extracted to a workspace for 
statistical analyses and grade estimation. Certain intervals within the historical 
database (within the mineralized zones) were not sampled for reasons unknown. Based 
on careful examination of the composited copper, gold, silver and zinc datasets for all 
data within the modelled mineralized zones and by consideration of the respective 
probability plots, SRK decided to apply various grade cappings. 
 
Traditional experimental variograms were modelled from the composited and capped 
datasets from the three mineralization zones (basal massive sulphide and underlying 
stringer type sulphides) for copper, gold, silver and zinc for all three modelled 
principle directions. Variograms could be modelled for the MS and Lower FWZ, but 
insufficient data prevented any variogram modelling in the Upper FWZ. Variography 
was conducted to estimate appropriate ranges to be used in the grade estimation 
process (SRK chose to use the inverse distance squared methodology). 
 
Variograms for copper, gold, silver and zinc have the dip direction orientated at N000 
degrees, the strike direction being orientated at N270 degrees with the vertical 
direction being orientated perpendicular to these. For all metals, the N000 direction 
was modelled with a dip of -30 degrees towards local grid north. 
 
Criteria used in the selection of block size includes the borehole spacing, composite 
assay length, a consideration of potential mining unit sizes as well as the geometry of 
the modelled mineralized zones. The block size was set at five metres by five metres 
by five metres in the easting, northing and elevation directions respectively. A 
Datamine sub block routine was applied during block model construction (with a 
minimum block size of 1.25 by 1.25 by 1.25 metres) to ensure that the modelled 
mineralized zones are adequately filled. 
 
Block grades were estimated using the inverse distance squared estimation 
methodology (ID2). Validation tests between ID2 and OK within the massives sulphide 
zone indicated that estimated block grades are largely insensitive to interpolation 
method.   

 
Mineral resources for the Ming deposit have been estimated according to the “CIM 
Standards on Mineral Resources and Reserves: Definitions and Guidelines” 
(December, 2005) by Glen Cole, P.Geo an appropriate Qualified Person as defined by 
NI43-101. 
 
Measured resources are defined as half the modeled primary directional variography 
range (for the massive sulphides only). The massive sulphides have been mined 
historically with modelled massive sulphides usually in close proximity to sites of 
historical mining. Indicated resources are defined by blocks within modeled primary 
directional variography range. Inferred resources are defined by blocks within three 
times the modeled directional variography ranges.  
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A recently completed internal company scoping study has highlighted that the 
massives and the footwall zones will have different optimal mining methodologies and 
associated costs. An appropriate copper cut off for the massive ore is one percent 
copper, whereas an appropriate cut off for the two footwall zones is 1.25 percent 
copper. The Mineral resource statement for copper and gold for the Ming Mine as of 
28 April 2008 is tabulated in Table 0-1. 

Table 0-1: Ming Mine: Mineral Resource Statement, SRK 
Consulting April 28, 2008. 
 
           Ming Mine - Mineral Resource Statement - 28 April 2008*
                              SRK Consulting (Canada) Inc

Resource Quantity          Grades           Contained metal
Classification Copper Gold Copper Gold

(000' t) % g/t tonnes oz
Measured
Ming Massives: 1807 Zone 233 4.17 1.93 9,696 14,428
                     :  North Zone 252 1.88 2.62 4,729 21,188
Upper Footwall Zone
Lower footwall Zone

Total 484 2.98 2.28 14,425 35,616
Indicated
Ming Massives: 1807 Zone 108 4.68 1.59 5,064 5,531
                     :  North Zone 413 1.87 2.40 7,725 31,875
Upper Footwall Zone 390 2.99 0.25 11,661 3,135
Lower footwall Zone 8,664 1.68 0.08 145,559 22,285

Total 9,576 1.78 0.20 170,010 62,826
Inferred
Ming Massives: 1807 Zone 32 4.18 2.79 1,354 2,905
                     :  North Zone 1,039 1.52 1.5 15,788 50,093
Upper Footwall Zone
Lower footwall Zone 2,006 1.55 0.07 31,098 4,515

Total 3,077 1.57 0.58 48,240 57,514
* Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability.
All figures are rounded to reflect the accuracy of the estimate.
Cut off grades of 1.0 per cent copper for the massives and 1.25 per cent copper for the two footwall
zones are based on an NSR model and metal prices of US$2.70/lb copper and US$650/oz gold. Zinc
and silver do not contribute to revenues.  
 
 
Recommendations 
 
SRK believes that if best practice guidelines are continued to be applied in future 
exploration practices, that there is a strong potential to increase the resources in 
proximity to the Ming Mine and to upgrade already defined resources with additional 
drilling and development. 
 
SRK is of the opinion that the Rambler resource has the potential for significant 
growth and recommends that the following aspects receive special attention during 
future exploration work: 
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• Continue drilling the LFZ from underground platforms to increase the 
database particularly at levels above that drilled in the Devico program; 

• Replace the historical (1977-81) drilling, which does not have down hole 
survey information; 

• Attempt to further sub-domain the LFZ into unique higher grade domains 
which could better define future mining areas; 

• The Titan 24 DCIP & MT survey should be undertaken to provide shallow 
(<500 metres) as well as deep (>1000 metres) MS and FWZ drill targeting 
information; 

• Consideration should be given to commissioning an experienced structural 
geologist / geophysicist to optimally interpret the Titan 24 data;  

• Refine and improve the structural definition of the cross-cutting mafic dykes 
in particularly the LFZ, which could prove critical for future conversions to 
reserves;  

• Commence with an underground MS development mapping and sampling 
program to provide easily assessable additional resource modelling 
information; 

• Consideration should be given to developing (and sampling) ore drives on 
strike of the MS horizon to gain data laterally from current development ends; 

• Ore drives on different levels can be linked by raises to gain rapid 3D MS 
data; 

• continue with the application of QAQC protocols relating to sample 
preparation and analyses;  

• with the availability of Datamine on site, it would be beneficial to model new 
drill data soon after receipt to assess impact on the drilling program; 

 
.
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1 Introduction 
 
Rambler Metals and Mining PLC (“Rambler”), a company formed in April 
2004, which is currently listed on the Alternate Investment Market (AIM) of 
the London Stock Exchange as well as on the Toronto Venture Exchange, 
owns the rights to a copper-gold project near Baie Verte in Newfoundland 
known as the Rambler Property.  Rambler (a company in which Altius 
Minerals Corporation has 30 percent share ownership) are currently 
undertaking an exploration program on the Rambler Property to evaluate the 
feasibility of re-establishing a mining operation here.   
 
Current exploration drilling is testing the multiple zones of Cu-Au 
mineralization down plunge and along strike of the former Ming Mine on the 
Rambler property.  Historically 2.1 Mt at 3.5 percent Cu and 0.07 oz/ton Au 
was extracted from the Ming operation that stopped production in 1982 
(reported in www.ramblermines.com).  Recent press releases indicate that 
significant mineralized extensions exist down plunge and along strike of the 
old mine workings.  Dewatering of the existing mine workings is ongoing at 
the time of report writing. In addition to an extensive multi-phase surface 
drilling program, Rambler has initiated an underground exploration drilling 
program. 
 
This technical report supports the first Canadian Securities Administrators 
National Instrument 43 101 (“NI 43-101”) compliant resource estimation for 
the Rambler Property and is expected to form the basis of future mining 
feasibility studies. 
 

1.1 Background of the project 
 
Various recent technical reports have been generated for the Rambler Property. 
In March 2005 Roscoe Postle Associates Inc (RPA) completed a technical 
report on the Rambler Property for Rambler for the purpose of obtaining a 
listing on London’s AIM.  
 
SRK Consulting Canada Inc. (“SRK”) was commissioned by Altius in June 
2006 for a recommendation of an exploration methodology to achieve a NI 43-
101 compliant resource at the surrounds of the former Ming Mine. Altius also 
requested that SRK recommend a drilling spacing for future exploration (from 
surface and underground). 
 
Scott Wilson RPA was retained by Rambler in October 2006 to compile an 
updated technical report for the Rambler Property in support of an application 
for a listing on the TSX-V exchange. Neither of the RPA technical reports 
included NI 43-101 compliant resource estimations. 
 
SRK was commissioned by Rambler in August 2007 to author an Internal 
Scoping Study compiled by a multi-disciplinary team for their Rambler 
project. This Scoping Study report was intended for internal company use to 
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make project decisions concerning further development of the property.  This 
report was inclusive of resource estimation but was non NI 43-101 compliant 
and not suitable for public disclosure. The multi-disciplinary contributions to 
this Scoping Study were prepared by the following companies/consultants: 
 
SRK Consulting Canada Inc. 
TESC Mining Services Inc. (“TESC”) 
SNC Lavalin Engineers & Constructors Inc. (“SNC”) 
Thibault & Associates Inc. (“Thibault”) 
Rambler Metals and Mining Canada Ltd.  
 
Exploration data available as at 30 September 2007 was applied for the 
scoping study resource model. SRK was commissioned by Rambler in March 
2008 to prepare a NI 43-101 compliant resource estimate for their Rambler 
project applying exploration data from surface and underground sources 
available as at 31 March 2008. This resource estimate and a preliminary 
resource statement was the subject of a Rambler press release on 30 April 
2008. 
 

1.2 Qualification of SRK 
 
The SRK Group comprises over 500 professionals, offering expertise in a wide 
range of resource engineering disciplines.  The SRK Group’s independence is 
ensured by the fact that it holds no equity in any project and that its ownership 
rests solely with its staff.  This permits SRK to provide its clients with 
conflict-free and objective recommendations on crucial judgment issues.   
 
SRK has a demonstrated track record in undertaking independent assessments 
of Mineral Resources and Mineral Reserves, project evaluations and audits, 
technical reports and independent feasibility evaluations to bankable standards 
on behalf of exploration and mining companies and financial institutions 
worldwide.  The SRK Group has also worked with a large number of major 
international mining companies and their projects, providing mining industry 
consultancy service inputs.  
 

1.3 Scope of work 
 
The scope of work, as defined in a proposal presented by SRK to Rambler on 
March 25, 2008 includes the construction of a resource model constrained by 
geological wireframes produced by Rambler based largely on a surface and 
underground drill dataset (comprising historical and current data). This work 
was to be supported by an independently prepared technical report formatted in 
compliance with NI43-101 guidelines. 
 
Typically the preparation of a technical report and resource estimation for a 
mineral project such as the Rambler project involves the review and analyses 
of the following aspects: 
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1. Regional and local geology; 
2. Exploration work carried out on the project; 
3. Audit of exploration database; 
4. Review of quality assurance and quality control measures; 
5. Definition of a geological model / mineralization framework; 
6. Resource estimation methodology (geostatistics including 

variography); 
7. Validation; 
8. Outline of the resource classification methodology; 
9. Exploration potential and recommendations for additional work. 

 
The scope of work included a site visit to examine the property, a review of 
available technical information, interviewing project personnel and collecting 
all relevant information for the compilation of the technical report according to 
NI43-101 and Form 43-101F1 guidelines in conformity with generally 
accepted CIM “Exploration Best Practices” and “Estimation of Mineral 
Resource and Mineral Reserves Best Practices” guidelines. 
 
The technical report only discloses mineral resources as classified under the 
CIM Standards on Mineral Resources and Reserves: Definitions and 
Guidelines (December, 2005). 
 

1.4 Project team 
 
This technical report was compiled by Mr. Glen Cole, P.Geo. (APGO#1416) 
and was reviewed by G. David Keller, P.Geo (APGO#1235). 
 
Mr. Cole is a Principal Resource Geologist with SRK. He has been practicing 
his profession continuously since 1986 and has extensive experience in 
estimating mineral resources in North America as well as in Southern and 
West Africa. Mr. Cole has visited the project on three occasions:  
 

• 17 to 18 August 2006; 
• 4 to 6 June 2007; 
• 9 to 11April 2008. 

 
1.5 Basis of the Technical Report 

 
This report is based on information provided to SRK by Rambler as well as 
information collected during the site visits. 
 
SRK conducted certain verifications of exploration data from the Rambler 
drilling program from drill core, files and records maintained by Ming Mine 
geological staff. Limited data verifications were possible for pre-Rambler data 
(data generated before 2003). 
 
This technical report is based on the following sources of information: 
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• Discussions with Rambler geological staff (including Peter Mercer, 
Larry Pilgrim, Stephanie Maloney and Darrell Hyde); 

• Datasets provided by Rambler; 
• Review of current and historical plans and drill sections for the drill 

program adjacent to the historical Ming Mine; 
• Underground and field data verifications derived from the site visits; 
• Additional information obtained from the public domain sources. 

 
1.6 Site visit 

 
In compliance with NI 43-101 guidelines, Mr Cole visited the Rambler Project 
site including an underground mine site during 9 to 11April 2008. Mr Cole has 
also visited the site on two previous occasions during the periods 17 to 18 
August 2006 and from 4 to 6 June 2007. Mr Cole has inspected aspects of the 
exploration program during various phases of drilling. 
 
The main purpose of the site visits were to conduct geological investigations 
underground and on surface to validate certain historical and recent data 
inputted into the resource estimation process. This validation process included 
the inspection of surface and underground drill collar locations as well as 
drilling and exploration procedures and the inspection of drill core from the 
Rambler drilling program from 2006 to 2008. Validation samples of split 
sampled core were also taken by SRK. 
 
The site visit also enabled technical discussions with project staff and for the 
on site compilation of information required for the technical report. 

 
1.7 Acknowledgements 

 
SRK would like to acknowledge the support and input provided by Rambler 
personnel for the preparation of this report. Mr Peter Mercer in particular 
provided all the validated and formatted data and produced the geological 
modelling upon which the resource was based. All the geological staff at the 
Ming Mine including Mr Larry Pilgrim, Ms Stephanie Maloney and Mr 
Darrell Hyde contributed towards this technical report. 
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2 Reliance on other Experts 
 
SRK’s opinion contained herein and effective June 13, 2008, is based on 
information provided to SRK by Rambler throughout the course of SRK’s 
investigations, which in turn reflect various technical and economic conditions 
at the time of writing.  Given the nature of the mining business environment, 
these conditions can change significantly over relatively short periods of time. 
Consequently actual results may be significantly more or less favourable.   
 
A limited amount of the Rambler project database originates from historically 
derived exploration programs and sampling activities (derived from 
underground drilling programs during 1977 to 1981). This data cannot always 
be adequately verified and a reliance on the integrity of such data received 
from Rambler exists. 
 
This report includes technical information, which requires subsequent 
calculations to derive sub-totals, totals and weighted averages.  Such 
calculations inherently involve a degree of rounding and consequently 
introduce a margin of error.  Where these occur, SRK does not consider them 
to be material.   
 
SRK is not an insider, associate or an affiliate of Rambler, and neither SRK 
nor any affiliate has acted as advisor to Rambler or its affiliates in connection 
with this project.  The results of the technical review by SRK are not 
dependent on any prior agreements concerning the conclusions to be reached, 
nor are there any undisclosed understandings concerning any future business 
dealings. 
 
SRK has not researched ownership information such as property title and 
mineral rights and has relied on information provided by Rambler as to the 
actual status of the mineral titles. 
 
Potential environmental liabilities associated with the Rambler Property were 
excluded from the work program. As such, no verification was conducted by 
SRK and no opinion is expressed regarding the environmental aspect of this 
exploration project. 
 
SRK was informed by Rambler that there are no known litigations potentially 
affecting the Rambler Property.
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3 Property Description and Location 
 

3.1 Description 
 
The Rambler property is located 17 kilometres by road east of the town of Baie 
Verte, on the north coast of Newfoundland.  Refer to Figure 3-1.  Access to the 
property is via paved highways; (Route 410) north from the Trans Canada 
Highway, then via the La Scie highway (Route 414) and lastly by the Ming’s 
Bight Road (Route 418).  The property is located near this road.  The nearest 
airport is 160 kilometres to the southwest near the town of Deer Lake. 
 
The town of Baie Verte (population 1,000), is home to several mining and 
exploration service providers, medical facilities, and construction facilities.  
Baie Verte and the nearby communities have an experienced mining work 
force. 
 
The Rambler property contains the former producing Ming and Ming West 
copper-gold mines.  Refer to Figure 3-2.  The Ming Mine last operated in 1982 
and the Ming West Mine in 1996.  Mining of the Ming Mine ceased when 
workings reached a neighbouring property boundary.  The access to the two 
mines, including two adits and one shaft, are all located within the outside 
property boundaries, as are the known mineralized zones.  Rambler acquired 
the property after it had been successfully consolidated.  In early 2008 the 
mineral licence 014692M replaced the original licences 09997M, 11872M and 
11504M by grouping as requested by Rambler. 
 
The property includes the decommissioned Ming Boundary shaft and the metal 
clad office/dry/shop building from the Ming West Mine (now retrofitted into 
the Waste Water Treatment facility for dewatering operations) plus the 
underground workings associated with the Ming and Ming West deposits. 
 
The Ming and Ming West Mines exploited relatively narrow zones of high-
grade copper and gold mineralization.  Sections of this mineralization remain 
in the lower part of the Ming Mine and it is open to depth. 
 
The first RMM holes were drilled in 2003, targeting the MMS Zone (RM03-01 
and RM03-02 confirmed the down plunge extension of that zone). In 2004, 
two holes were drilled to test the depth potential of the underlying Ming 
Footwall Zone (“MFZ”), which was partially outlined nearer to surface by the 
previous mining operator.  These drill holes both returned wide zones of 
copper mineralization with substantially better indicated grades than 
encountered in the nearer to surface historic holes. The MFZ has become a 
major target for delineation drilling.  
 
A program of dewatering and rehabilitation of the Ming Mine underground 
infrastructure is ongoing and has progressed enough to allow for the 
commencement of underground delineation drilling.  Rambler has undertaken 
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this work with a view towards accelerating resource delineation and, 
hopefully, the resumption of mining operations on the property 
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Figure 3-1: Location of the Rambler Project area near Baie Verte, 
Newfoundland, Canada 
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Figure 3-2: Rambler Project site infrastructure in relation to the 
various Ming Mining Zones 
 

3.2 Land Tenure  
 
The Rambler Property is a mineral land assembly consisting of one map-staked 
mineral license 014692M and two mining leases (141L and 188L) registered in 
the name of Rambler Metals and Mining Canada Limited a wholly owned 
subsidiary of Rambler Metals and Mining plc ( Table 3-1 ). All of these 
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mineral lands are contiguous and in some cases overlapping and are located in 
the area of the former Ming and Ming West Mines (Figure 3-3).  In early 2008 
the mineral licence 014692M replaced the original licences 09997M, 11872M 
and 11504M by grouping as requested by Rambler. 

Rambler Property:
Mineral tenure and 

mapped staked claims

 
Figure 3-3: Rambler Property: Mineral tenure and map staked 
claims 

 
All lands are in good standing with the Newfoundland government. SRK has 
been notified by Rambler that it is up to date with respect to lease payments 
(for leases) and required exploration expenditure (for licenses).  

 

Table 3-1: Mineral Licence details for the Rambler Property 
Licence Claims Hectares Issuance Assessment Anniversary Work or lease Amount due Report 
Number Date year Date Due Date or yearly lease due date

Mineral Licence

014692M 38 950 19/06/2000 8 19/06/2008 19/06/2014 C$26,643.95 18/08/2014

Mining Lease

141 0 280 30/10/1995 n/a 30/10/2007 [30/10/2007] [C$22,400.00] 15/05/2008
188 0 351 17/02/2005 n/a 17/02/2007 [17/02/2007] [C$28,080.00] 15/05/2008

Totals 38 1,581 C$77,123.95  
 

3.3 Underlying agreements 
 
On February 23, 2005, Altius Minerals announced that it had completed an 
agreement to sell its interest in the Rambler copper gold project to Rambler. 
Rambler was formed specifically to acquire a 100% interest in the Rambler 
project from Altius Minerals in exchange for 30% of the outstanding shares 
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(12,000,000). The initial agreement was structured such that Altius Minerals 
would own approximately one third of the issued shares of Rambler Mines 
following the company’s admission to AIM following the $18.5M fundraising 
in April 2005. Altius Minerals also had two members of its Board on the 
Board of directors of Rambler. 

 
Rambler Metals and Mining plc was established to invest in the base metal 
sector in politically stable jurisdictions. Rambler Metals and Mining plc 
currently trades on London's AIM market under symbol RMM and on the 
TSX: V under symbol RAB. Current major shareholders of Rambler Metals 
and Mining PLC are: Altius Minerals twenty percent and Zila Corporation 
13% 

 

3.4 Historical Mine Workings 
 
Mine development commenced at the Main Mine in 1961, and proceeded 
through four deposits up to 1982.  Total production was 4.7 million short tons 
averaging 2.17 percent Cu, with some zinc, gold, and silver.  Mining ceased at 
the Ming Mine in 1982 because of low copper prices, and because the deposit 
crossed over into land held by BP Selco. 
 
The Ming West deposit was brought into production in October 1995.  The 
deposit was mined in 1995-96, producing 271,000 short tons at 3.98 percent 
Cu, 0.17 oz/ton Au, and 0.44 oz/ton Ag from the upper part of the deposit.  
Production ceased in 1996 due to the exhaustion of easily accessible near 
surface reserves and a drop in the copper price.  There has been no mining 
activity in the area since that time. 
 
Figure 3-4 is a view of the existing mine workings that consist of various 
components: 
 

• The portal and the main ramp.  The existing ramp with nominal 
dimensions of 5.0 metres wide by 2.5 metres high, extends at a 
eighteen percent gradient from the portal elevation of 160 metres 
down to minus 633, a length of 4665 metres (15,305ft); 

• Level development nominally spaced at thirty metres (100ft) 
vertically; 
Mined out stopes in the Ming and Ming West deposits that are mainly 
empty voids;  

• The Boundary shaft is a timbered 3-compartment shaft with two skip 
compartments and a service/manway compartment extending a total 
depth of 636 metres (2,087ft) from surface down to mine grid 
elevation minus 461 metres.  Dimensions outside the timber are 5.7 
metres by 2.2 metres.  The shaft, now being dewatered, was flooded 
since 1982, and its current condition is not well known. 
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Figure 3-4 Existing Mine Workings – 3D View Looking South Up 
Dip 
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4 Accessibility, Climate, Local 
Resources, Infrastructure and 
Physiography 
 

Accessibility 

The Rambler property is located seventeen kilometres by road east of the town 
of Baie Verte, on the north coast of Newfoundland. Access to the property is 
via paved highway (Route 410) north from the Trans Canada Highway, then 
via the La Scie highway (Route 414) and the Ming’s Bight Road (Route 418), 
both of which are paved and transect the property. The Ming and Ming West 
mine facilities are located adjacent to this road. Recent gravel surface logging 
roads, as well as old trails and drill roads, provide some access to the interior 
of the property. Cut grids that were established during previous exploration 
programs aid in property access. The nearby town of Baie Verte has a 
deepwater port facility. The nearest airport is 160 kilometres to the southwest 
near the town of Deer Lake. 

Climate 

The climate in this area is northern temperate, allowing a twelve month 
operating season. Mean summer temperatures are sixteen degrees Celsius and 
mean winter temperatures minus eight degrees Celsius. Lakes freeze over in 
early December but are ice-free in mid-April. Annual precipitation exceeds 
1,000 mm. Shipping may be interrupted for brief periods in late winter-early 
spring, when the Labrador Current moves pack ice and icebergs south from 
Greenland. 

Local Resources 

The area has a history and culture of asbestos, gold, copper, and industrial 
minerals mining dating from the 1800’s and consequently is mining friendly. 
The major centre for the region is the town of Baie Verte (population 1,000), 
which offers several mining and exploration service providers, deepwater 
loading, hotels, schools, shopping, medical facilities, fire fighting, 
construction, and recreational facilities. Baie Verte and the nearby 
communities have an experienced work force.  

Infrastructure 
 

The Rambler property is connected to the provincial electrical power grid and 
is equipped with limited, mine-related infrastructure, though much of it is in a 
rundown condition. The Rambler mill, which has now reverted to ownership 
by the Newfoundland government, is located 1.5 kilometres south of the 
current Rambler property boundary. The mill operated from 1964 to 1982, then 
again in 1996 to 1997, and could be made functional again with appropriate 
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capital expenditures. The mill is capable of processing up to 1,500 tons per day 
of sulphide ores and up to 500 tons per day of gold-bearing ores (a gold circuit 
was installed in the mill by Ming Minerals during the summer of 1996). There 
are also complete operational facilities associated with the mill, though again, 
these have suffered through neglect and vandalism. They include assaying, 
water, hydro, fire and first aid facilities, fuel storage, weighing scales, 
warehousing, and maintenance buildings. Some capital expenditures would be 
required to upgrade the facility for production. 

Physiography 
 
The Rambler property lies at an elevation of approximately 150 metres ASL. 
Topography is gently rolling, rising to a series of northwest trending ridges 
with elevations near 180 metres to 190 metres ASL in the north on the 
Rambler property near Three Corner Pond. Outcrop exposure ranges from 0.5 
percent to five percent owing to a persistent blanket of overburden averaging 
about two meters in thickness. The property is dominated by mature black 
spruce and hardwood, though forest fires have affected some areas. Logging 
operations have been ongoing since the early eighties and both clear-cut and 
new growth forest are present. Small bogs and ponds associated with low-lying 
depressions are common and constitute parts of the South Brook and 
England’s Pond watersheds that flow northward to the coast. 
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5 History 
Early History 
 
Auriferous sulphides were found in the area in 1905 by Enos England. In 1907, 
a shaft was sunk to a depth of sixty-five feet and a fifty foot crosscut was 
driven. The Main Mine sulphide zone was found in 1935 about 600 feet north 
of the Enos England discovery. In 1940, the Newfoundland government drilled 
eighteen diamond drill holes totaling 5,000 feet. The property was optioned in 
1944 by a group of St. John’s businessmen who formed Rambler Mines Corp. 
The property was subsequently optioned in 1945 to Gold Mines which drilled 
681 feet in thirty-one diamond drill holes, and then to Falconbridge Nickel 
Mines Ltd. (Rambridge Mines) in 1951, which drilled 14,300 ft. An airborne 
electromagnetic survey was flown in 1955 to 56. 

Consolidated Rambler Mines Ltd. 
 
The property reverted to the crown when the Undeveloped Mineral Act was 
invoked by the Newfoundland Minister of Mines in 1960, and the property was 
then granted to the M.J. Boylen interests who formed Consolidated Rambler 
Mines Ltd. Mine development commenced at the Main Mine in 1961, and 
proceeded through four deposits to 1982. The Ming Mine was discovered in 
1970 by a helicopter-borne AEM system. A large low-grade copper deposit 
was later discovered 300 feet to 500 feet below the Ming orebody during 
mining operations, and delineated by thirty-six diamond drill holes. Mining 
ceased at the Ming Mine in 1982 because of low copper prices, and because 
the deposit crossed over into land held by BP Selco. 

Rambler Joint Venture Group 
 
In 1987, the property again reverted to the crown under the Undeveloped 
Mineral Act, and proposals were solicited by the government for exploration 
and development. Inco Ltd. was one of the applicants, and in anticipation of a 
favourable response purchased the Rambler Mill facilities from Consolidated 
Rambler Mines Ltd. In 1988, the property was awarded to the Rambler Joint 
Venture Group (a consortium of Teck Exploration, Petromet Resources Ltd., 
and Newfoundland Exploration Company Ltd.). Exploration consisted of 
ground geophysics and soil geochemistry, resulting in discovery of the Ming 
West deposit. Forty-eight diamond drill holes (25,534 feet) were completed 
and IP resistivity, mise-a-la-masse, and point array surveys were conducted 
over the deposit. Borehole time-domain electromagnetic surveys were carried 
out in a number of drill holes along the down-plunge extent of the 
mineralization. Negotiations were initiated with Inco Ltd. for the purchase of 
the Rambler Mill, which was instead sold to International Corona Corporation 
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(Corona), who held the former BP Selco property containing the extension of 
the Ming deposit. The Rambler property reverted to the crown in 1993. 

Ming Minerals Inc. 
 
In 1993, Corona, which had been taken over by Homestake Mining, decided to 
dispose of the Rambler Mill, in an asset rationalization decision. Ming 
Minerals Inc. was then formed, with Sam Blagdon and Peter Dimmell as equal 
partners, to acquire the Rambler Mill facility from Homestake. The assets were 
acquired in March 1993, along with the mineral rights to the former BP Selco 
property (Rambler North). 
 
Ming Minerals, with the mill facility and the mineral rights to the Rambler 
North property, had positioned itself to acquire the mineral rights to the 
Rambler properties when the government released them. With the exception of 
the Ming Mine area, the government released the property for ground staking 
in early 1994 and Ming Minerals acquired the ground in a staking rush. 
Subsequently, the government solicited proposals for the exploration and 
development of the Ming Mine area. Ming Minerals' proposal was accepted in 
June 1994. With the acceptance of the Ming Minerals proposal, this is the first 
time that all the key properties in the Rambler area have been held by one 
owner. 
 
Historically, exploration and development have been obstructed by the 
division of mineral rights holdings. Ming Minerals arranged financing for 
Ming West production through Ming Financial Corp. which earned a seventy 
percent interest in the project by expending $2.2M in investment capital that 
carried the mining and milling facility through to production in October 1995. 
Access to the Ming West deposit was achieved by drifting from the Ming 
decline. Production began in mid October 1995, with the first concentrate 
shipment in late December 1995. The Ming West deposit was mined in 1995 
to96, producing 271,000 tons of ore at 3.98 percent Cu, 0.17 oz/ton Au, and 
0.44 oz/ton Ag from the upper part of the deposit. Production ceased in 1996 
due to the exhaustion of easily accessible near surface reserves and a drop in 
the copper price. No other mining operations on the Rambler property have 
been undertaken since the closure of the Ming West mining operation. 

 
In 1997, Canamera Geological Ltd. (Canamera) was commissioned to do a 
feasibility study on the Rambler Property for Ming Minerals. Canamera 
reported a remaining mineral resource inventory on the property. Canamera 
concluded that the outlined mineral resource would not support an 
economically feasible operation and the property then lay dormant until 
acquisition by Altius from Ming Minerals. 

Altius Minerals Corporation 
 
Under the terms of an option to purchase agreement with Ming Minerals, 
Altius conducted exploration on the Rambler property in 2001, 2003, and 
2004. In 2001, a lithogeochemical program was initiated to chemically 
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fingerprint rocks of the hangingwall and footwall to the sulphide deposits. 
Rambler lithologies are strongly metamorphosed and deformed, and locally 
strongly altered, commonly precluding visual recognition of their stratigraphic 
context with respect to the massive sulphide horizon. Eight historic drill holes 
representing a thick stratigraphic interval were relogged and sampled in detail. 
One hundred and sixty-six samples were analyzed for major and trace 
elements at Activation Laboratories Ltd. of Ancaster, Ontario, and at XRAL 
Laboratories, Don Mills, Ontario. 
 
Altius conducted diamond drilling programs in both 2003 and 2004. Two holes 
(RM-03-01 and RM-03-02) were drilled in a JCEAP-assisted drilling program 
conducted down plunge from the former Ming Mine in 2003, with associated 
down hole transient electromagnetic surveys. These successfully proved the 
existence of ore grade and width copper-gold massive sulphide mineralization 
500 m beyond the limits of the previous mining operation. During 2004, Altius 
continued the program of deep drilling with the objective of testing the down 
plunge extensions of the Ming Footwall Zone (MFZ), a large VMS-style 
stringer system, which occurs structurally below portions of the Ming 
massive sulphides. Altius drilled 2 NQ size diamond drill holes (RM-04-03 
and RM-04-04) with associated down hole transient electromagnetic surveys. 
These effectively confirmed the presence and grades within the MFZ and 
extended its presence a further 250 metres down plunge. 
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6 Geological Setting 
 

6.1 Regional Geological setting 
 
The Baie Verte area is located along the western margin of the predominantly 
volcanic, Lower Palaeozoic, Central Mobile Belt of Newfoundland. The Baie 
Verte Lineament, which essentially delineates the boundary between the 
Dunnage and Humber Structural Zones (Figure 6-1) is usually steeply dipping 
and north-easterly trending.  
 
In the Baie Verte area, the Baie Verte lineament turns eastward and is 
dissipated into a series of southerly dipping thrust faults. The Rambler area is 
located within the Dunnage Zone, which is an important VMS district that is 
reported to host over twenty copper deposits of over 200,000 tons of ore 
(previous production or reserves). The Dunnage Zone represents a collage of 
Cambro-Ordovician island arc terranes constructed on a substrate of ophiolitic 
crust, and structurally juxtaposed during Late Ordovician to Early Silurian 
ocean closure (Wardle and Pollock, 2000).  
 
The sulphide deposits in the region are grouped into ophiolitic volcanic hosted 
and arc volcanic hosted environments. The latter environment usually contains 
polymetallic deposits hosted by mafic and felsic volcanic sequences. Those in 
mafic dominated sequences tend to be copper-rich, but with increasing 
amounts of felsic volcanics, the mineralization becomes increasingly 
associated with zinc and lead, silver and gold are found as accessory elements 
in both environments (Wardle and Pollock, 2000). 
  
The early Ordovician Pacquet Harbour Group is a strongly deformed mafic 
dominated sequence of primitive arc affinity. The Rambler area is underlain by 
the Pacquet Harbour Group comprising largely of highly altered mafic basaltic 
flows and volcaniclastics. Pillowed and pillow breccia flows are also found. 
Lesser amounts of felsic volcanics are found in the Rambler area as a domal 
feature. Intrusive to the Pacquet Harbour Group are fine to medium grained 
diabasic dykes that are particularly prominent in the area of the former Ming 
Mine. The Pacquet Harbour Group is intruded in the southwest by the 
Burlington Granodiorite, a coarse grained plutonic body dated at 360 million 
years.  
 
All of the rocks in the Rambler area are lower greenschist or lower 
metamorphic grade with the exception of rocks proximal to the Burlington 
Granodiorite, which are highly deformed and display amphibolitic 
metamorphism. The regional strike of the Pacquet Harbour Group is 350 
degrees with a westward dip in the east and 190 degrees and eastward dip in 
the west. Major northeast to north-northeast trending strike slip faults trend 
across the Pacquet Harbour Group, to the south of the Rambler area, extending 
into and possibly controlling the location of the large intrusive bodies. 

 
 



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 31 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
 

Figure 6-1: Regional Geology of Newfoundland highlighting the various 
tectonostratigraphic zonations in relation to the Rambler Property. 
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6.2 Property Geology 
 
The Rambler property is reported to be underlain by two stratigraphic 
sequences, both being assigned to the Pacquet Harbour Group and separated 
by the Rambler Brook Fault. The Uncles Sequence in the south-western part of 
the property is dominated by mafic volcanics, whereas the Rambler Sequence 
in the north-western part of the property is characterized by both mafic and 
felsic volcanics. The former Ming and Ming West mines are located within the 
Rambler Sequence (Canamera, 1997 and Hibbard, 1983). 
 
The Rambler Sequence strikes approximately east-west in the southeast part of 
the area, then rotates to a north-south trend in the east-central part of the 
property and then reverts to an approximate east-west trend near the north of 
the property boundary. The lithologies usually dip at thirty to thirty-five 
degrees NNE. 
 
The property is noted for polyphase deformation, which typifies the Pacquet 
Harbour Group. The Pacquet Harbour group records four phases of 
deformation of which the D2 phase is the most significant. The D2 
deformation has affected all deposits on the Rambler property, causing them to 
be rotated and elongated in a north-easterly direction. 
 
The Rambler Sequence is a felsic volcaniclastic pile overlain and overlapped 
by mafic flows. The felsic rocks comprise of highly altered dacitic tuffs, lapilli 
tuffs and agglomerates, which grade into mixed felsic/mafic volcaniclastics. At 
Ming altered felsic volcaniclastic rocks, quartz-sericite schist and quartz-
chlorite-sericite schist occur in association with the massive sulphides. The 
mafic volcanic rocks are observed to be comprised of massive flows, variolitic 
lavas, pillow lavas and pillow breccias. Mafic dykes, probably of two ages, are 
found sub parallel to or crosscutting the stratigraphy throughout the study area. 
To date, mafic dykes comprise an average of thirty-six percent of drilled 
metres in the current phase of drilling to evaluate the MS and MFZ in the Ming 
vicinity. 

 
Two major lithological packages occur in the vicinity of the Ming Mine, the 
Hanging Wall Sequence, and the underlying Mineralized Sequence. The 
contact between the two is a meter-scale zone of significant ductile shearing 
parallel to the strong L-S fabric in the rocks below. The Hanging Wall 
Sequence consists mainly of basaltic flows with lesser volcaniclastics and 
volcanogenic sediments, including minor magnetic iron formation. 
The underlying Mineralized Sequence consists dominantly of altered and 
locally mineralized, quartz-phyric felsic volcanic rocks with minor quantities 
of altered basalt. Tectonic fabrics are developed more strongly in the altered 
rocks of the Mineralized Sequence. Both the Hanging Wall and Mineralized 
Sequences are cut by significant volumes of gabbroic sills and dykes. 
Banded, pyritic massive sulphides on the Ming Horizon occur directly below 
the sheared contact separating the Hanging Wall and Mineralized Sequences. 
More than one horizon of massive sulphide has been intersected in several 
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holes. In these instances, the massive sulphide zones are generally separated by 
weakly altered and sometimes pyritized felsic volcanics or by gabbroic 
intrusives. Below the massive sulphide zone, there occurs a sericitized-
pyritized felsic unit, characterized by the variable presence of green fuchsitic 
mica. Altered felsic volcanics proximal to the massive sulphides generally 
carry higher gold contents compared to other altered felsic volcanics. A zone 
of sericitized and somewhat pyritized felsic volcanics, nominally 100 metres 
thick, separates the mineralization on the Ming Horizon from that in the Ming 
Footwall Zone (MFZ). 

 
The MFZ consists of variable zones of disseminated and stringer pyrrhotite 
chalcopyrite cutting altered felsic (and lesser mafic) volcanic rocks. Alteration 
is dominantly sericitic in less mineralized sections and distinctly chloritic in 
the zones of best copper mineralization. The overall sulphide content is 
relatively low for a VMS stringer system and the chalcopyrite to pyrrhotite 
ratio is anomalously high, approximately 1:1. The Au: Cu ratio in the MFZ is 
generally lower than that in the massive sulphides of the Ming horizon. Burton 
(1982) reports that the MFZ material that was test-milled from the 1800 Level 
was believed to have a head grade of 0.4 g/t Au. If true, this suggests that Au: 
Cu ratios in the MFZ decrease down plunge from this area toward the area of 
more recent drilling. A distinctive, massive felsic volcanic unit containing 
coarse (five millimetres to ten millimetres) blue to white quartz phenocrysts 
occurs some distance below the MFZ and has been used as a“stopping rock” in 
recent drilling. This unit is generally not mineralized, but exceptions do occur 
(Thurlow et al., 2006). The local geological setting of the Rambler deposit in 
relation to other deposits in the area is shown in Figure 6-2. 
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271,000

 
Figure 6-2: Local geology surrounding the Rambler Property 
illustrating other deposits in the immediate vicinity 
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7 Deposit Types  
 
The Rambler deposits belong to a unique class within the spectrum of 
Volcanogenic Massive Sulphide (“VMS”) Deposits. VMS deposits usually 
form from hydrothermal fluids as syngenetic accumulations (exhalations) of 
sulphide and sulphate minerals on or near the sea floor.  The idealized, 
undeformed and unmetamorphosed Archean VMS deposit, as exemplified by 
the Matagami deposits, typically consists of a concordant lens of massive 
sulphides, composed of sixty percent or more sulphide minerals (Sangster and 
Scott, 1976) Py-Po-Sp-Cpy with associated magnetite, that is stratigraphically 
underlain by a discordant stockwork or stringer zone of vein-type sulphide 
mineralization (Py-Po-Cpy and magnetite) contained in a pipe of 
hydrothermally altered rock. The upper contact of the massive sulphide lens 
with hanging wall rocks is usually extremely sharp while the lower contact is 
gradational into the stringer zone (Figure 7-1). A single deposit or mine may 
consist of several individual massive sulphide lenses and their underlying 
stockwork zones. It is thought that the stockwork zone represents the near-
surface channel ways of a submarine hydrothermal system and the massive 
sulphide lens represents the accumulation of sulphides precipitated from the 
hydrothermal solutions, on the sea floor, above and around the discharge vent 
(Lydon, 1990). VMS deposits are commonly divided into Cu-Zn, Zn-Cu and 
Zn-Pb-Cu groups according to their contained ratios of these three metals 
(Galley et al., 2005). 
 
Evidence at Rambler supporting this generic VMS theory includes the 
stratiform sharp upper contact of the massive sulphide deposits and the 
extensive alteration and stringer zones located in the stratigraphic footwall of 
the massive sulphides. In this model, volcanic rocks provide the metals, sea 
water provides the source for a circulating hydrothermal fluid and a deep 
seated intrusive (or magma chamber) provides the heat to drive the ore-
forming process. 
 
The Rambler deposits are volcanogenic polymetallic (copper, gold, silver +/- 
zinc) massive sulphides that occur along the flank of a felsic dome (Coats, 
1990).  In addition, the footwall is characterized by quartz - sericite-green mica 
schist with locally significant gold contents that could represent a discordant 
stockwork stringer feeder zone. The Rambler deposits belong to a special class 
of VMS deposits that are Au-rich (Figure 7-1 ). This special class of VMS is 
the topic of a paper by Dube et al (2000), who note that these deposit types are 
distributed in areas where hydrothermal activity took place in tectonically 
active, arc or back arc-related seafloor environments (of which the Palaeozoic 
Dunnage Zone of the Newfoundland Appalachians in the Baie Verte District is 
an example). In terms of other gold-rich VMS deposits in Canada, the size and 
grade of the known Rambler deposits are relatively low (Figure 7-2). 
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Figure 7-1 A schematic illustration of geological setting and 
hydrothermal alteration associated with gold- rich high 
sulphidation hydrothermal systems with suggested Rambler 
setting reference (Hannington et al 1999). 
 
Most Canadian VMS deposits are characterized by discordant stockwork vein 
systems or pipes that, unless transposed by structure, commonly underlie the 
massive sulphide lenses (Figure 7-1), but may also be present in the immediate 
hanging wall strata. These pipes, comprised of inner chloritized cores 
surrounded by an outer zone of sericitization, occur at the centre of more 
extensive, discordant alteration zones. The alteration zones and pipe systems 
often host stringer Cpy-Py/Po±Au and may extend vertically below a deposit 
for several hundred meters or may continue above the deposit for tens to 
hundreds of meters as a discordant alteration zone (Ansil and Noranda 
deposits). In some cases, the proximal alteration zone and attendant 
stockwork/pipe vein mineralization connects a series of stacked massive 
sulphide lenses (Amulet, Noranda, LaRonde, and Bousquet deposits), 
representing synchronous and/or sequential phases of ore formation during 
successive breaks in volcanic activity (Galley et al., 2005). 

 
The mineral deposits on the Rambler property consist of structurally modified, 
strataform, volcanogenic, polymetallic massive sulphides, and associated 
stringer zone mineralization. The sulphides contain copper and zinc, with low 
lead and silver values. The first three deposits that were mined (Rambler Main 
Mine, Rambler East Mine, and Big Rambler Pond) contained lower copper 
values of approximately one percent, but the Ming area sulphides contain 
higher copper values (3.5 percent) and about one percent zinc. The sulphides 
in the Ming deposit are enriched in gold, with average tenors of 2 g/t to 3 g/t. 

    

Rambler (Ming) setting
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Figure 7-2: Grade (gold) – Tonnage Plot of all Canadian Au-VMS 
deposits (including the Rambler deposits) and various 
international world class deposits (numbers include production, 
reserves and resources).  From Dube et al, 2000. 
 
The Rambler sulphide deposits have undergone strong deformation and upper 
greenschist to amphibolite facies metamorphism. The massive sulphide bodies 
are now thin and elongate down the plunge of the regional lineation (thirty to 
thirty-five degrees NE). Typical aspect ratios of length down-plunge to width 
exceed 10:1, and the bodies exhibit mild boudinage along the plunge. The 
extent of remobilization of sulphides within the deposits is uncertain, but the 
highest grades of copper and gold commonly occur adjacent to gabbro dikes 
that cut the sulphide bodies. Bornite is also more prevalent adjacent to the 
dikes than elsewhere in the deposits. Chalcopyrite is normally the dominant 
copper sulphide. Gold can occur as thin, spectacular fracture fillings of native 
gold, both within and peripheral to the massive sulphides 
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8 Mineralization 
 
Polymetallic sulphide deposits at Rambler contain copper, zinc and minor lead, 
gold and silver with traces of other metals. Sulphide mineralization in the 
Rambler area can be classified into various types. This classification is 
primarily based on distinct hydrothermal alteration assemblages, sulphide 
mineralogy and associated textural features. 
 
The various mineralization types are: 
 

• Stratiform volcanogenic massive sulphide (“MS”); 
• Disseminated stringers of sulphides in the footwall zone (“MFZ”); 
• Epigenetic, usually shear-hosted mineralization often found 

overprinting MS and MFZ mineralization (Canamera, 1997). 
 
At the Ming Mine, the MS is locally up to three metres thick with a strike 
length of at least 100 metres, plunging thirty degrees northeast to a vertical 
depth of at least 1000 metres (based on available information). The MS 
comprises of massive pyrite ore, banded ore, massive chalcopyrite-pyrrhotite 
ore and breccia ore (Figure 8-1). Massive pyrite ore is less than seventy 
percent pyrite with chalcopyrite and minor amounts of galena, sphalerite and 
silicate minerals. Banded ore consists of alternating bands of pyrite and 
chalcopyrite-quartz-actinolite-biotite. Massive chalcopyrite-pyrrhotite ore 
occurs as lenses and layers with up to eighty percent chalcopyrite. Minor 
amounts of arsenopyrite, galena, tetrahedrite, native gold, tennantite and 
cubanite occur locally. There is up to ten percent disseminated pyrite in the 
footwall sequence. 
 
The MFZ comprises mainly of quartz-chlorite schist, which hosts disseminated 
and stringer pyrite and chalcopyrite with minor sphalerite, galena, pyrrhotite 
and arsenopyrite (Figure 8-2). The extent of this zone is currently being 
defined by the ongoing exploration drilling. It seems probable that the MFZ 
with disseminated sulphides grade into lesser mineralized zones laterally. 
 
Rambler have recently identified and are in the process of evaluating an 
additional gold target viz. remobilized gold concentrated in fractures close to 
the MS horizon. Rambler have commenced drill testing this target from 
underground platforms primarily to follow up a historical intersection of a 0.9 
oz/t gold reported from A-155, an original surface hole. To date encouraging 
intersections have been recorded from 740 level from holes: RMUG-07-01 to 
RMUG-07-05 and RMUG-07-07 to RMUG07-08. This gold target has not 
been considered in this resource estimation process. 
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Figure 8-1: Massive pyrite and pyrrhotite with minor chalcopyrite 
ore from drillhole RM 06-04e 

 

 
Figure 8-2: Disseminated and stringer chalcopyrite and minor 
pyrite within the Ming Footwall Zone (MFZ) from drillhole RM 06-
04e. 
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9 Exploration 
 

9.1 Historical 
 
Exploration drilling has occurred at the Ming Mine on the Rambler Property 
for a period of thirty years from 1977 to 2008. Up to 31 March 2008 the total 
Rambler drill dataset comprised of 162 drill holes for a total of 98,888 metres. 
This total drill dataset comprises of three components: 
 

1. Historical underground drilling (1977-81): thirty-eight holes for  
       7,206 metres; 

2. RMM surface drilling (2003-8): eighty-six holes for 85,416  
       metres; 

3. RMM underground drilling (2007-8): thirty-eight holes for 6,266   
       metres. 

 
During two campaigns, November-December 2005 and January-February 
2006, Crone Geophysics and Exploration Ltd. conducted Borehole Pulse 
Electromagnetic surveys on eleven drill holes on the Rambler property. Some 
of the holes had no significant responses while others had interpreted pointing 
vectors to more conductive and/or thicker accumulations of sulphides. 
Significant off hole conductivity was detected from holes RM-05-09, RM-05-
12, and RM-05-15 of which the response from RM-05-12 is judged to be the 
most interesting. 
 
The 2005-2006 drilling plus the Borehole Transient EM geophysical program 
has suggested that the bulk of the mineral potential in the Ming Mine area lies 
within a 750 metre strike length on the Ming Horizon and within the 
underlying MFZ. Within this favourable section, mineralization on the Ming 
horizon has been traced from surface down plunge for a distance of more than 
two kilometres to a depth of 1,080 metres below surface, and is still open 
down plunge. Mineralization within the MFZ has been traced down plunge 
more than 500 metres beyond the previous deepest intersections and also 
remains open down plunge. Drilling to date has targeted the Ming Massive 
mainly from surface drilling, whereas underground drilling has targeted the 
footwall zone (Figure 9-1 ). 
 

9.2 Future 
 
It is Rambler’s intention to continue drilling the footwall zone during 2008 and 
to include this new data in a future resource update. In addition to the footwall 
drilling program, a single underground drill rig is also planned to drill test 
areas of the Ming Massive sulphide where anomalous gold and copper values, 
are reported but not mined.  A new drill target termed the ‘gold zone’ has been 
identified, in close proximity to the previously delineated massive sulphide 
horizon. These areas can be easily tested by crosscutting from the present ramp 
with minimum development. 
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To alleviate this challenge Rambler has committed to a second smaller drill 
with a guaranteed 5000 metres of drilling specifically targeting the Ming 
Massive sulphide and the new ‘gold zone’.  Rambler believes that expanding 
these zones will have a positive impact on the resource and economics of the 
project.  The new drill will commence drilling in June 2008.  Drilling results 
from the second underground drill will also be applied in the future resource 
update.  
 
Mineralization remain open down plunge and it is Rambler’s belief that these 
deeper targets are best drilled from underground once the Mine is completely 
de-watered. To continue its surface exploration in the future and to generate 
new targets Rambler plans to use the Quantecs Titan 24 deep Penetrating 
DCIP and MT geophysical survey technology to explore for parallel plunging 
lenses of the Ming Massive Sulphide horizon.  The Titan 24 ground 
geophysical survey is being tentatively scheduled for second half of 2008 and 
will test the favourable Ming Horizon for conductive zones, as well as, 
stratigraphy down to approximately 1300 metres below surface. 
 
It is anticipated that the Titan 24 survey could provide the following benefits to 
Rambler Project:  
 

• Locating potential sulphide rich zones and/or associated alteration;  
• Mapping the resistivity and chargeability of the subsurface to 

significant depths, assisting geologic interpretations;  
• Focus drilling thereby reducing overall drilling costs;  
• Delineating known structures and mineralization with multi-

parameters for interpretive application elsewhere on the property.  
 
The DCIP component of the survey should facilitate delineating target 
mineralization within the top 500 to 700 metres pending geologic and cultural 
environment. MT resistivity provides additional resistivity information from 
surface to depths beyond one kilometre. The MT resistivity is useful for 
mapping geological contacts with resistivity contrasts and deep conductors that 
may potentially represent alteration or mineralization. 
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Figure 9-1: Underground drilling at the Ming Mine
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10 Drilling 
 

10.1 Introduction 
 
Exploration drilling has occurred at the Ming Mine on the Rambler Property 
for a period of 31 years from 1977 to 2008. A tabulation of the drilling data 
applied for the resource estimation in this study is summarized in Table 10-1. 
 
Consolidated Rambler Mines Limited (“CRML”) drilled unsurveyed diamond 
holes from underground platforms during 1977 to 1981 (sectional locations 
illustrated in Figure 10-1 targeting the Ming Footwall Zone). During the period 
2003 to 2005, RMM drilled a series of widely spaced diamond holes to 
delineate down-plunge extensions of the MFZ as well as the Ming Massive 
Sulphide horizon (“MS”). This phase of drilling produced NQ diameter core 
and was characterized by a detailed downhole Reflex survey performed after 
the completion of each drill hole. 
 
Commencing in January 2006, RMM opted to apply the Devico steerable core 
barrel system to provide detailed directional NQ diameter surface core drilling 
of the MS and the MFZ targets. Figure 10-1 illustrates the ‘mother hole’ and 
fanned branch holes configuration resulting from this accurate directional 
drilling program. 
 
In total, 162 drill holes with MS and/or MFZ intersections have been drilled to 
31March 2008 (which was chosen as the cut off date for the resource estimate) 
yielding some 98,888 drilled metres. 

Table 10-1: A tabulation of diamond drilling activities conducted at 
Ming Mine 
Summary of all exploration drilling on the Ming Mine (1977 to 2008):

            (diamond drill data used in resource estimation)

Year Company Target Type Number Meters
of holes

1977 - 81 CRML MFZ UG, not surveyed 38 7,206
subtotal 38 7,206

2003 RMM MFZ+MS Surface, surveyed 3 3,849
2004 RMM MFZ+MS Surface, surveyed 2 2,684
2005 RMM MFZ+MS Surface, surveyed 12 12,947
2006 RMM MFZ+MS Surface, directional 27 29,401
2007 RMM MFZ+MS Surface, directional 42 36,535
2007-8 RMM MFZ UG, surveyed 38 6,266

subtotal 124 91,682

total 162 98,888  
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10.2 Drilling pattern and density 
 
A section looking west depicting all drilling conducted at Ming is illustrated in 
Figure 10-1.  
 
CRML drilled a total of thirty-eight underground diamond holes from existing 
underground locations for a total of 7,206 metres. No downhole drill survey 
records exist for this drilling program, so an element of uncertainty exists for 
the 3D location of this data. This drill data will be replaced by new drilling in 
future. Holes were drilled at approximately thirty to forty metre spacing along 
underground sections. 
 

Underground drilling by CRML during 1977-81

Surface drilling RMM during 2003-2008

Underground drilling RMM during 2007-2008

Underground infrastructure

 
Figure 10-1: Section looking west showing the contributions and 
drill coverage of the various drill programs at Ming 

 
Rambler contributed a total of 86 surface holes for 85,416 m drilled from 
surface between 2003 and 2008. Prior to January 2006, surface holes were 
drilled to target the mainly massive sulphide (Ming horizon) and were 
characterized by downhole reflex surveys. The 2003 to 2005 Rambler surface 
drilling campaign had an ore definition objective and was therefore widely 
spaced (the ‘non-clustered’ drilling in Figure 10-2). 
 
Since 2006, the Rambler surface holes were designed to drill define both the 
massive sulphide as well as the mineralized footwall zone with the latter being 
the priority. Individual ‘Devico clusters’ were characterized by footwall 
intersection spacings of between twenty-five to forty metres.   
 
The Rambler underground drilling program was designed to drill test primarily 
the mineralized footwall zone from appropriate underground platforms in sync 
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with the mine dewatering program. The objective of this campaign was to 
achieve fifty metre drill centres, to satisfy Indicated classification resource 
requirements (Figure 10-2). 
 

UG drilling by CRML:1977-81

Surface drilling RMM : 2003-2008

Underground drilling RMM : 2007-2008

Underground infrastructure

North

 
Figure 10-2: A plan showing the total Ming drillhole database in 
relation to the main decline.  
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11 Sampling approach and 
methodology 
 

11.1 Introduction 
 
The methodology applied in the recent RMM (2006 to2007) sampling process 
is summarized here. This sampling methodology is thought to be 
representative of all sampling done by RMM during the period of 2003 to 
2007. Information on sampling methodologies prior to this is unavailable. 
 
The drill core is descriptively digitally logged on site, aligned, marked for 
sampling and then split in half longitudinally, using a diamond saw blade. 
One-half of the drill core is preserved in core boxes for future reference.  The 
samples comprising the other half of the core are bagged, tagged, sealed and 
delivered directly to the Eastern Analytical laboratory, in Springdale, by RMM 
personnel.   
 
The mineralized sample lengths are usually 1 metre or less defined by the 
length of the mineralized interval with wing samples or in-fill samples added 
when appropriate. Samples with suspected precious metal content are 
nominally 1 metre or less, depending on the geological contacts.  Before 
splitting, fracture density measurements are completed over the entire length of 
the hole. The core is also wetted down and digital pictures taken for future 
reference. All of the above procedures are performed by RMM personnel, who 
also determine the specific gravity of each assay sample. 
 
The sampled material sent for assay is an accurate reflection of one half of the 
core and should be free of any bias because of the competent nature of the core 
produced and the estimated ninety-eight percent to ninety-nine percent core 
recovery. 
 
The results of drill core logging and sampling are recorded into DH logger 
(Century Systems) format, with adequate detail on lithology and 
mineralization recorded. Selected extracts from the Ming local database are 
shown in Appendix A. The database has been well designed to accurately 
capture all requisite detail from the drilling programs (including assay, survey 
and lithological data). The format outputs validated data in a format ready for 
seamless transfer to the Datamine 3D modelling program. 



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 47 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
11.2 Sampling protocols 

 
Summary statistics for sample lengths within the three modelled zones at the 
Ming Mine is shown in Table 11-1.  
 
A large variance in sample lengths is recorded within the Ming Massives (MZ) 
reflecting local variations in the thickness and character of the massive 
sulphide horizon. However within the UFWZ and the LFWZ less sample 
length variance is recorded with the former being sampled predominantly at 
1.5 metres and the latter being sampled at one metre. 
 

Table 11-1: Statistics of the sample drilling lengths from within the 
three modelled zones at the Ming Mine. 
Statistic MZ UFWZ LFWZ

Mean 0.95 1.25 1.80
Standard Error 0.04 0.07 0.07
Median 0.95 1.50 1.00
Mode 1.00 1.50 1.00
Standard Deviation 0.84 0.65 4.17
Sample Variance 0.70 0.42 17.37
Kurtosis 36.36 18.65 317.93
Skewness 4.14 2.59 15.39
Range 10.39 5.43 110.79
Minimum 0.01 0.05 0.01
Maximum 10.40 5.48 110.80
Sum 531.12 118.56 7410.68
Count 562 95 4110  

 
Histograms of sampling intervals from the combined Rambler exploration 
programs extracted for the three modelled zones are shown in Figure 11-1. 
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Figure 11-1:  Histogram of sampled lengths from within the three 
modelled zones at the Ming Mine. 
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12 Sample preparation, analyses and 
security 
 

12.1 Sample preparation and analyses 
 

RMM staff use two analytical laboratories to undertake sample preparation and 
analytical analyses of their sampled core. Sample preparation (and initial 
analytical analyses) is done by Eastern Analytical Ltd (“Eastern”) in 
Springdale, Newfoundland, whereas final analytical analyses are done by 
Activation Laboratories Ltd (“Actlabs”) in Ancaster, Ontario. 
 
Ming core is securely stored in an enclosed core handling area. Drill core is 
delivered to the core handling area at the end of each drilling shift. RMM 
personnel deliver the sawed, bagged and uniquely tagged core samples directly 
to Eastern where they are dried, crushed, and pulped.  Samples are crushed to 
approximately -10 mesh and split using a riffle splitter to approximately 300 
grams.  The sample split is pulverized using a ring mill to approximately 
ninety-eight percent passing minus 150 mesh. Blank samples (one per twenty 
samples) and duplicate samples (one per twenty samples) are also submitted 
for crushing/pulping. In addition, a blank sample is always inserted after every 
sample estimated to have more than two percent copper grade. Eastern applies 
a fire assay method followed by acid digestion and analyses by atomic 
absorption for gold analyses and a method of acid digestion and an atomic 
absorption finish for copper, lead, zinc, nickel and cobalt analyses. RMM use 
Eastern assay results for initial grade estimates. 
 
The sample pulps are picked up directly at Eastern by RMM staff and returned 
to the project site, at which point analytical standard samples (one per twenty 
samples) are inserted into the sample stream (usually about two per batch).  All 
sample rejects are also retrieved from Eastern and securely stored at the 
Rambler site.  
 
The sample pulps are shipped by courier to Actlabs for analyses.  Actlabs use a 
fire assay fusion followed by acid digestion and analyses by atomic absorption 
for gold analyses (Actlabs code 1A2). If a gold assay exceeds a pre-defined 
limit (3,000 ppb) a reanalysis of a fire assay fusion with a gravimetric finish is 
conducted (Actlabs code 1A3).Other metals are analyzed by applying an acid 
digestion and 34 element ICP analysis finish (Actlabs code 1E3).  The Actlabs 
Quality System is accredited to international quality standards through 
International Organization for Standardization /International Electrotechnical 
Commission (ISO/IEC) 17025 (ISO/IEC 17025 includes ISO 9001 and ISO 
9002 specifications) with CAN-P-1579 (Mineral Analysis) for specific 
registered tests. 
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12.2 Quality assurance and quality control program 
 
Quality control measures are typically set in place to ensure the reliability and 
trustworthiness of exploration data. This includes written field procedures and 
independent verifications of aspects such as drilling, surveying, sampling and 
assaying, data management and database integrity. Appropriate documentation 
of quality control measures and analysis of quality control data are an integral 
component of a comprehensive quality assurance program and an important 
safeguard of project data. 
 
Analytical control measures typically involve internal and external laboratory 
measures implemented to monitor the precision and accuracy of the sampling, 
preparation and assaying process. They are also important to prevent and 
monitor the voluntary or inadvertent contamination of samples. Randomly 
selected assay certificates and Quality Assurance and Quality Control Reports 
from Eastern Analytical and Actlabs have been reviewed by SRK with no 
discrepancies between assay certificates and the digital assay database found. 
 
Check assays for the Rambler property are being conducted by ALS Chemex, 
using industry-standard techniques posted on their website.  Check assays are 
also routinely performed at Eastern.  It is reported that to date only one batch 
of samples has been rerun by Actlabs, which did so on their own initiative 
because of failure to produce the proper values on their own internal standards. 

   
Rambler exploration staff have inserted a series of six certified copper and 
gold standards into their drill sample batches. A tabulation of these standards is 
presented in Table 12-1 
 

Table 12-1: External standards used by Rambler at the Ming 
Exploration Program 

Standard Cu% Std Dev Au gpt Std Dev
CDN‐CGS‐4 1.947 0.062 2.09 0.15
CDN‐CGS‐3 0.646 0.031 0.53 0.048
CDN‐CGS‐6 0.318 0.018 0.26 0.03
CDN‐CGS‐2 1.177 0.046 0.97 0.092
CDN‐CGS‐12 0.265 0.015 0.29 0.04
CDN‐CGS‐10 1.55 0.07 1.73 0.15  
 
Various plots showing the performance of the laboratories against these 
standards is presented in Appendix B. It can be noted from these plots that the 
majority of the standard data plot within two standard deviations of the 
certified value. It is only for standard CDN CGS-2 that five copper values 
exceeded the two standard deviation limits. SRK does not however regard this 
as significant. 
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Rambler has submitted a total of 2571 samples to both Eastern and Actlabs. 
The Eastern grades are used for initial reporting purposes, whereas the 
certified laboratory Actlabs results have overwritten that of Eastern when 
available and have been subsequently used for resource estimation purposes. 
Plots showing the comparative results for copper and gold from Eastern and 
Actlabs are presented in Figure 12-1. As expected, copper grades compare well 
whereas a higher variance exists for gold. 
 
A total of 111 blanks were inserted into the sample stream.  The laboratories 
performed satisfactorily against these blanks.  Plots for these blanks (for gold 
and copper) are inserted into Appendix B. 
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Figure 12-1:  A comparison of Actlabs and Eastern copper and 
gold grades for 2571 samples.  
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12.3 Specific gravity database 

 
RMM staff generated a specific gravity (“SG”) database of 756 records from 
core samples using the water submersion method. Recently it is RMM practice 
to determine a SG value for every sampled interval. To determine appropriate 
representative SG values to assign to the resource model, SRK have extracted 
cumulative SG data from the three main modelled zones at the Ming Mine viz. 
the volcanic massive sulphide (MS), the lower footwall zone (LFWZ) and the 
upper footwall zone (UFWZ). 
 
Tabulated statistics of the specific gravity for data within the three modelled 
ore zones are shown in Table 12-2 . Histograms of the SG measurement data 
from the three modelled zones are illustrated in Figure 12-2. The weighted 
average for SG for these three zones is as follows: 
 

• MS: 3.31 gcm3 (from 61 samples); 
• LFWZ: 2.82 gcm3 (from 657 samples); 
• UFWZ: 3.04 gcm3 (from 38 samples). 

 
The weighted average for the VMS zone was determined by considering the 
proportion of pure VMS material within modelled VMS domains. 

 
Table 12-2: Statistics of the specific gravity database for various 
scenarios 
 

Statistic MS UFWZ LFWZ

Mean 4.15 3.04 2.82
Standard Error 0.06 0.05 0.00
Median 4.16 2.92 2.81
Mode 3.89 2.89 2.82
Standard Deviation 0.44 0.30 0.07
Sample Variance 0.19 0.09 0.00
Kurtosis -0.28 1.15 2.46
Skewness -0.52 1.53 0.56
Range 1.78 1.12 0.65
Minimum 3.03 2.72 2.48
Maximum 4.81 3.84 3.13
Sum 253.07 115.42 1851.66
Count 61 38 657  



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 53 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
 

  

0

1 1 1 1 1

2 2 2

8

4

5 5

3

4

5 5

6

4

1

0%

20%

40%

60%

80%

100%

120%

0

1

2

3

4

5

6

7

8

9

3

3.
1

3.
2

3.
3

3.
4

3.
5

3.
6

3.
7

3.
8

3.
9 4

4.
1

4.
2

4.
3

4.
4

4.
5

4.
6

4.
7

4.
8

M
or

e

Fr
eq

ue
nc

y

VMS  SG's

Histogram of pure VMS SG measurements
n=61

 
 
 

0

2

16

9

2

1 1

0

2 2

1 1 1

0

-20%

0%

20%

40%

60%

80%

100%

120%

0

2

4

6

8

10

12

14

16

18

2.
7

2.
8

2.
9 3

3.
1

3.
2

3.
3

3.
4

3.
5

3.
6

3.
7

3.
8

3.
9

M
or

e

Fr
eq

ue
nc

y

Upper Footwall Zone SG's

Histogram of Upper FWZ SG measurements
n=38

 
 
 

1 0 0 0 1 1 3 2

9

14

68

78

12
4

89

99

50

58

14

25

7 4 3 2 1 2 1 1 0

0%

20%

40%

60%

80%

100%

120%

0

20

40

60

80

100

120

140

2.
5

2.
55 2.

6

2.
65 2.

7

2.
75 2.

8

2.
85 2.

9

2.
95 3

3.
05 3.

1

3.
15

Fr
eq

ue
nc

y

Lower Footwall Zone SG's

Histogram of Lower FWZ  SG measurements
n=657

 
Figure 12-2: Histograms of specific gravity data for the a) VMS 
samples, b) Lower FWZ samples and c) Upper FWZ samples 
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13 Data verification 
 

13.1 Historical data verifications  
 
It is good practice for exploration staff to implement field procedures designed 
to verify the collection of exploration data and to minimize the potential for 
inadvertent data entry errors. SRK was unable to comment on the procedures 
adopted by CRML for the phase of underground drilling during 1977 to 81, as 
no record is available of the procedures adopted by CRML. To compensate for 
this, SRK compared the historical underground drilling with that generated in 
the new RMM underground drilling program (within the LFWZ) and found the 
datasets to be similar in geostatistical signature. A comparative QQ plot 
illustrating this is shown in Figure 13-1. This positive comparison provided 
motivation to apply the historical CRML data in the resource estimation. 
Uncertainty however still exists regarding the downhole surveying of this 
dataset. 
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Figure 13-1: Plot: Historical UG drilling vs. RMM UG drilling (within 
the LFWZ) 
 
SRK was able to review the procedures adopted by Rambler exploration staff. 
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The drilling and other geological database records provided to SRK by RMM 
have been audited on a random basis against digital and paper log sheets, 
sections and plans. Database records checked reflect original data with SRK 
satisfied with the sound database management processes implemented by 
Rambler geological staff. In particular the randomly selected assay database 
have been checked against source paper copy laboratory assay certificates 
 
The Excel (drill database) and Datamine (geological modelling files) format 
database provided to SRK was checked for overall data integrity. The drill 
database was checked for any missing data, overlapping intervals and for 
duplicated data inputs. The drilling database (with collar, survey, assay and 
geology components) comprises of two drill data types viz. drill data from 
historical underground drilling (1971 to1981) as well as data from more recent 
surface and underground RMM drilling (2003 to 2008). 
 

13.2 Control Sampling Assay protocols 
 
Control sampling procedures applied by Rambler staff at Ming and their 
associated assay laboratories include techniques such as the following: 
 

• Validation of the assay results in the database compared with the 
original assay certificates; 

• Taking replicate core samples from a second split of the pulverized 
sample at the laboratory; 

• Duplicate analyses of selected samples; 
• Sieve tests to verify the grinding on the pulp required for assaying; 
• Insertion of routine blank samples to check for possible sample 

contamination during the preparation and assaying process; 
• Application of appropriate grade certified control samples (standards); 
• A check assaying program with an umpire laboratory. 
 

Rambler has introduced the Century Systems (DH Logger) database system to 
Ming. This system as applied on Ming has the capacity to be more than just a 
database, it is a management tool than combines borehole logging, mine 
mapping and assay data in a way that integrates seamlessly with Datamine, 
which is the modelling and design software applied. Century Systems is a data 
verification tool capable of generating data input error and QAQC reports for 
management action. 
 

13.3 SRK independent verifications 
 
During the site visits to Ming, SRK was able to verify many of the surface and 
underground drill collars positions and review most of the exploration 
protocols and procedures applied by Rambler exploration staff. In addition 
SRK selected five drill holes from the Rambler drill program for high level 
logging which was compared to database information. Generally logging 
compared well, to that observed.  
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Assay results were compared to actual core intersections and a good 
correlation between sulphide mineralization and higher grades was observed.  
 
SRK also took eight additional independent core samples for comparative 
analyses. These eight samples were taken from remnant sawn Rambler core 
from previously sampled positions, taking care to sample core of varying 
sulphide mineralization (low as well as high grade samples taken).  
 
The SRK samples were submitted to SGS Laboratories in Toronto for 
independent analyses for gold and copper. In contrast to Rambler, which 
analysed by fire assay followed by acid digestion and analyses by atomic 
absorption for gold (Actlabs code1A2), SGS used a fire assay followed by 
ICP-AES (code FAI303). For copper SGS applied ICP-OES after Na2O2 
fusion compared to acid digestion with an ICP finish (Actlabs code IE3) used 
by Rambler. The comparative results from this verification study are provided 
in Table 13-1 and graphically in Figure 13-2 . SRK regards the variance in 
gold and copper grades in Table 13-1 to be acceptable and typical for deposits 
of this nature. 
 

Table 13-1: Comparative analyses for SRK check assay 
verification. 

BHID Sample    Actlabs (Rambler)         SGS (SRK)
# IA2 IE3 FAI303   ICP90Q

Au gpt Cu% Au gpt Cu%
Massive

1 RM08-20m 18861 2.32 10.00 3.10 9.68
2 RM07-20j 18033 2.78 6.60 2.40 6.84
3 RM08-08k 19098 6.93 4.20 4.32 4.13
4 RM07-08h 17726 0.97 1.39 2.23 1.21
5 RM07-20f 17869 0.13 0.97 0.29 2.03

FWZ
6 RMUG07-06 18087 0.39 3.80 0.47 4.86
7 RMUG08-20 19474 0.08 1.35 0.14 1.52
8 RMUG08-30 20479 0.19 5.10 0.42 7.03

average: 1.72 4.18 1.67 4.66  
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Figure 13-2: Graph showing comparative Cu% assays for SGS 
(ICP90Q) and Actlabs (code IE3). 
 
The verification study showed that for this small dataset taken from a 
representative suite of ore types, average copper assays from the SRK 
verification samples are slightly higher than that from the original Rambler 
assays. Higher SRK assays particularly from the mineralized footwall samples 
are noted, whereas the samples from the massive zone showed a lower 
variance. These variations are however not seen as statistically significant. 
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14 Adjacent Properties 
 
The areas surrounding the Ming Mine have experienced various phases of 
mining and prospecting activities including geological mapping and diamond 
drilling.  
 
A plan showing other mineral deposits in close proximity to the Ming Mine is 
provided in Figure 6-2, which also tabulates illustrative resources for each. 
Although these will not be discussed in detail here, these deposits can be 
classified as gold and copper bearing (VMS) or as gold only (structurally 
emplaced) and are listed as follows: 
 
Volcanogenic Massive Sulphides: 

• East Mine; 
• Rambler Main Mine; 
• Big Rambler Pond. 

 
Gold-Only Deposits: 

• Pine Cove; 
• Deer Cove; 
• Golden ville; 
• Stog’er Tight. 
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15 Mineral Processing, Mineralogy and 
Metallurgical Testing 
 
There are four texturally and mineralogically different types of ore in the 
Rambler area deposits. The dominant ore type, which can comprise more than 
eighty percent of an orebody, consists mostly of massive, fine-grained, 
granular pyrite containing only faint banding in places. The following are 
mineralogical descriptions of the four types of ore at Ming extracted 
from Canamera (1997). 

Massive Pyritic Ore 
 
Fine-grained pyrite constitutes ninety-five percent or more of this ore type. 
Chalcopyrite, sphalerite, magnetite or silicate minerals normally constitute the 
remainder. Faint textural and mineralogical banding may be present. Over 
eighty percent of the Ming sulphides ores are composed of this type. Minor 
constituents are sphalerite and magnetite. Trace constituents are tetrahedrite, 
galena, arsenopyrite, native gold, cubanite, bornite and ilmenite. 
 

Massive Chalcopyrite Pyrrhotite Ore 
 
Chalcopyrite is the dominant mineral in this ore type, but variable amounts of 
pyrrhotite and sphalerite are also present. A small amount of pyrite, magnetite, 
and silicate gangue may be present. The pyrrhotite occurs in blebs and bands 
that are irregular and discontinuous, and commonly 0.5 centimetre to one 
centimeter thick. The other minerals generally occur as distinct grains up to 
two millimetres across, and in places they occur in bands parallel to the 
pyrrhotite bands. 
 

Massive Chalcopyrite-pyrite Ore 
 
In many specimens chalcopyrite is the dominant mineral, although some 
contain up to seventy percent pyrite. Pyrrhotite and sphalerite are minor 
constituents. A distinctive feature of this type of ore is the presence of pyrite in 
the form of medium to coarse grained porphyroblasts ranging up to 1.5 
centimetres across. Many of these porphyroblasts are rounded, polished, and 
striated, most likely due to abrasion during plastic flow of this chalcopyrite 
rich material during formation of the orebody. In places, angular fragments of 
fine grained pyrite are also present. 
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Banded Ore 
 
This type contains fine-grained pyrite, chalcopyrite, sphalerite and silicate 
minerals in various proportions, but pyrite and silicate minerals are generally 
dominant. The specimens display distinct mineralogical banding, the bands 
ranging from less than 1 mm to several cm thick. Some specimens contain 
bands of massive sphalerite. Much of the gold in the ores may be in the form 
of solid solution in pyrite or chalcopyrite. Native gold is associated with 
gangue sulphides and would require fine grinding to liberate it. Chalcopyrite 
contains trace amounts of silver. Native gold and tetrahedrite contain 
significant silver (32.7 percent and 0.17 percent, respectively), but together 
these minerals only account for about ten percent of the silver in the ore. 
Approximately four percent mercury is contained in the native gold. Native 
gold plus tetrahedrite account for less than ten percent of the Hg in the ore. 
Chalcopyrite may be the major carrier of Hg. Arsenopyrite is the only source 
of As. It is not intergrown within the ore minerals but occurs as distinct grains 
and should be separated from the ore minerals by standard grinding.  

 
Preliminary bench scale work was completed by SGS Lakefield Research 
Limited prior to the recent internal scoping study in 2008, to assess flotation 
characteristics from different ore zones.  Optimum flotation recovery of 98.6 
percent and concentrate grade of 28.2 percent copper was achieved using ore 
from the footwall zone.  Ore from the massive sulphide zones has a slow 
response to the proposed scoping study flotation reagent scheme and further 
work is needed to optimize the processing of massive sulphide ore. 
 
Metallurgical studies were undertaken in the recent internal scoping study and 
were based on a conceptual process design. Further testing/optimization 
programs will be required to establish a definitive ore-specific process 
flowsheet. The conceptual concentrator process was designed for the 
production of copper concentrate from the run of mine ore.  The designed 
flowsheet configuration and selection of unit operations was considered an 
industrial standard for communition, chalcopyrite flotation, tailing treatment, 
wastewater management, tailings dewatering and paste backfill preparation. 
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16 Mineral Resource and Mineral 
Reserve Estimates 
 

16.1 Introduction 
 
For the Ming Mine, the most comprehensive mineral resource estimates on 
record derive from Burton (1982). The estimates from Burton (1982) were not 
derived in compliance with CIM definition standards incorporated in National 
Instrument 43-101. 
 
In 1997, Canamera was commissioned to do a feasibility study on the Rambler 
property for Ming Minerals and drew heavily on Burton’s work. Canamera 
reported an estimated remnant mineral resource on the property and concluded 
that the outlined mineral resource would not support an economically feasible 
underground mining operation. 
 
Scott Wilson RPA was commissioned in 2006 to produce a NI43-101 
compliant technical report on the Rambler Property for RMM (RPA, 2006). 
RPA (2006) did not produce a new resource estimate, but commented on the 
work of Burton (1982) and Canamera (1997). RPA (2006) regarded the Ming 
South and Ming North resource estimates as resource remnants estimated 
when the mine closed in 1982 and did not regard these estimates as relevant to 
recent conditions because of the uncertainty for economic extraction. They 
regarded the Ming Footwall Zone (MFZ) and Ming 1807 Zone estimates as 
based on too widely spaced drill holes to meet the requirements for mineral 
resources. 
 
Since 1982, some 91,682 metres of surface and underground diamond drilling 
targeting the Ming Massive Sulphide (MS) and the Ming Footwall Zone 
(MFZ) has considerably increased our understanding of the 3D geological and 
grade continuity of these zones. Sufficiently detailed and focussed diamond 
drilling to ‘industry best practices’ has laid the foundation for a new resource 
estimate on the Rambler property 
 
This resource estimate by SRK is the first comprehensive geologically and 
geostatistically defined resource estimate for the Rambler Property, 
superseding previous historical resource estimates by Burton (1982).  

 
This section summarizes the data, methodology and parameters used by SRK 
to estimate the mineral resources for the Ming Mine on the Rambler Property. 
The mineral resource model considers all available drilling and underground 
sampling data. 
 
All resource estimation work was completed by Glen Cole, P.Geo from data 
received from Peter Mercer, from Rambler. The mineral resources presented 
herein are reported in accordance with the Canadian Securities Administrators’ 
National Instrument 43-101 and have been estimated in conformity with 
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generally accepted CIM “Estimation of Mineral Resource and Mineral 
Reserves Best Practices” guidelines. Mineral resources are not mineral 
reserves and do not have demonstrated economic viability. There is no 
guarantee that all or any part of the mineral resource will be converted into 
mineral reserve. 
 
Geological modelling and the creation of geological wireframes were 
completed by Rambler using Datamine Studio Version 3 software.  Datamine 
Studio Version 2.1 was used by SRK to build composites and the block model, 
to run grade interpolation and to estimate and tabulate mineral resources. Isatis 
Version 5.1.7 was used to undertake geostatistical analyses of the dataset and 
to generate variograms for copper, gold and zinc. 

 
16.2 Database validation 

 
The drilling and other geological database records provided to SRK by 
Rambler have been selectively audited against digital and paper log sheets, 
sections and plans.  In particular the assay was checked against source paper 
copy laboratory assay certificates. Database records audited reflect original 
data with SRK satisfied that the database management processes implemented 
by Rambler geological staff meet industry standard 
 
The Excel (drill database) and Datamine (geological modelling files) format 
database provided to SRK was checked for overall data integrity. The drill 
database was checked for any missing data, overlapping intervals and for 
duplicated data inputs. The drilling database (with collar, survey, assay and 
geology components) comprises of two drill data types viz. drill data from 
historical underground diamond drilling (1971 to1981) as well as data from 
more recent Rambler surface and underground diamond drilling  (2003 to 
2008). 

 
16.3 Resource Estimation 

 
16.3.1 Database 

 
The database used for resource estimation includes exploration drilling data 
collected during various exploration programs conducted during the period 
1977 to 2008. Rambler drilling database source details is tabulated in Table 
10-1. 
 
The total database comprises three thousand four hundred and fifty nine assay 
records from seventy six underground drill holes and an additional four 
thousand one hundred and ninety seven assay records from eighty six surface 
drill holes. The total resource assay database comprises of seven thousand six 
hundred and fifty six assay records. 
 
The borehole database received from Rambler contains information about drill 
collar location, assay results (for copper, gold, silver and zinc), lithology and 
surveying for all Rambler drill holes. SRK is of the opinion however that the 
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Rambler dataset is adequate for resource modelling and grade estimation for 
this style of sulphide mineralization. 
 

16.3.2 Solid Body Modelling 
 
Copper, gold, silver and zinc grades have been modelled in this project and are 
spatially related to two kinds of sulphide mineralization. The highest, most 
laterally continuous grades are associated with the basal massive sulphide 
mineralization horizon (“MS”), which is locally fairly consistent in thickness. 
Underlying the massive sulphide mineralization, stringer type sulphides occur 
that are discontinuous in nature and associated with highly variable grades 
(“FWZ”). Locally, the footwall grades can be very high, with mineralization 
within the FWZ being usually highly irregular in thickness. An additional 
complexity is the occurrence of late stage cross-cutting barren intrusive dykes 
that complicate the continuity of known footwall mineralization.  
 
Using all available drill data and experience gained from almost two years of 
diamond drilling on the Rambler Property, Rambler geological staff 
constructed various wireframe models using Datamine software. The result of 
this 3D modelling process is illustrated in Figure 16-1. These wireframes were 
then applied by SRK to constrain mineralized domains, which formed the basis 
of the geostatistically based resource model. Wireframe models constructed 
included the following: 
 

• “MS” wireframes: these comprised of three separate solids, including 
that for the so called 1807 zone; 

• “FWZ” wireframes: two distinct models were developed, one for the 
extensive and well drill - delineated lower footwall zone (located 
about 150 metres below the “MS”) and another smaller less well 
defined upper footwall zone (located about seventy-five metres below 
the “MS”); 

• A series of barren dykes cross-cutting to sub-parallel to the strike and 
plunge of the FWZ; 

• A low resolution topographical surface; 
• A model for the historic mine workings adjacent to Ming mine 

infrastructure as well as for the mine workings at Ming West. 
 

It is recognized that this 3D geological model is the first detailed geological 
model constructed for the Rambler Property. As such it is probably a 
simplification of reality being based on limited highly clustered drill data. The 
model should be seen as a starting point upon which to attach more detail as 
this information becomes available. It is particularly important that structural 
geology aspects be focussed on in future updates of the geology model. 



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 64 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
 

MS Zones

FWZ Zones

Mafic dykes

Mined out areas

 
 
Figure 16-1: Sectional view of the result of the geological 
modeling process applied at the Ming Mine 
 

 
16.3.3 Compositing 

 
Assay data within the modelled mineralized zones was extracted. Composite 
files were created using uncapped values starting at the drillhole collar position 
and defined within each of the mineralized zones. Figure 16-2 illustrates 
original sampled widths within the three modelled mineralized zones. 
 
All assays were composited to 1.0 metre intervals and extracted to a workspace 
for statistical analyses and grade interpolation. Certain intervals within the 
historical database (within the mineralized zones) were not sampled for 
reasons unknown. These intervals were assigned a value of zero in the 
compositing process.  
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Figure 16-2: Histograms showing original sample lengths of data 
within the three modeled zones. 



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 66 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
 

16.3.4 Grade capping 
 
Based on careful examination of the composited copper, gold, silver and zinc 
datasets for all data within the modelled mineralized zones and by 
consideration of the respective probability plots (examples in Figure 16-3 and 
Figure 16-4) and by considering the respective histograms and cumulative 
frequency distributions, SRK decided to apply the cappings tabulated in Table 
16-1. 

 

Table 16-1: Grade cappings applied to the Ming composite 
database per modelled zone. 
 

Zone             MS          Lower FWZ          Upper FWZ
cap # records cap # records cap # records

Copper % 15.00 5 6.81 1 15.00 3
Silver g/t 37.00 5 none 1 13.00 5
Gold g/t none none none none none none
Zinc % none none none none none none

 
 

 
Figure 16-3: Log probability plot for copper grades within 
aggregated massive sulphide zones (MS). 



SRK Consulting 
3CR010.001 – Rambler Metals and Mining  
Mineral Resource Estimation Technical Report, Ming Mine Page 67 
 

 

GC-GDK-ab  Rambler Metals_Ming Mine TR_3CR010.001_GC_DK_ab_120608.doc  12/06/2008 

 
 

 
Figure 16-4: Log probability plot for gold grades within aggregated 
massive sulphide zones (MS). 
 

16.3.5 Statistics 
 
Basic statistical tabulations for composited copper (%), gold (g/t), silver (g/t) 
and zinc (%) from all drilling data sources from within the three aggregated 
modelled mineralized zones (MS, Lower FWZ and Upper FWZ) have been 
compiled. Descriptive statistics for copper and gold, the target metals at the 
Ming Mine, are presented in Table 16-2. 
 
A distinction is made between original (raw), composited grades and capped 
composited grades. Capping is discussed in the previous section. The statistical 
signature of each of these mineralized zones is substantially different, 
justifying the decision to separate these data populations for geostatistical 
analyses that should result in higher confidence grade estimations. 
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Table 16-2: A tabulation of composited statistics for copper and 
gold within the three modelled zones at the Ming Mine 
 
                SUMMARY TABLE FOR Cu and Au DATA AT MING:

Cu_% Au_gt
Raw Composited Capped Raw Composited Capped

Massives

Mean 1.79 1.37 1.34 1.76 1.25 1.25
Standard Error 0.15 0.12 0.12 0.22 0.14 0.14
Median 0.35 0.27 0.27 0.42 0.32 0.32
Mode 0.00 0.00 0.00 0.00 0.00 0.00
Standard Deviation 3.55 2.83 2.67 5.13 3.30 3.30
Sample Variance 12.58 8.01 7.13 26.31 10.91 10.91
Kurtosis 11.62 16.04 12.98 51.29 96.85 96.85
Skewness 3.23 3.74 3.42 6.79 8.57 8.57
Range 23.20 19.10 15.00 54.20 46.62 46.62
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 23.20 19.10 15.00 54.20 46.62 46.62
Sum 1007.07 727.88 712.36 991.56 665.21 665.21
Count 562 533 533 562 533 533

UFWZ

Mean 2.88 2.76 2.71 0.25 0.24 0.24
Standard Error 0.43 0.37 0.36 0.05 0.04 0.04
Median 1.41 1.37 1.37 0.09 0.09 0.09
Mode 0.00 0.00 0.00 0.00 0.08 0.08
Standard Deviation 4.23 4.06 3.87 0.48 0.46 0.46
Sample Variance 17.86 16.46 14.98 0.23 0.21 0.21
Kurtosis 3.77 4.51 3.61 14.61 15.14 15.14
Skewness 2.18 2.34 2.21 3.59 3.63 3.63
Range 18.60 18.60 15.00 3.07 3.07 3.07
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 18.60 18.60 15.00 3.07 3.07 3.07
Sum 273.40 325.66 319.26 23.62 28.40 28.40
Count 95 118 118 95 118 118

LFWZ

Mean 0.74 0.62 0.62 0.07 0.05 0.05
Standard Error 0.01 0.01 0.01 0.00 0.00 0.00
Median 0.47 0.29 0.29 0.03 0.00 0.00
Mode 0.00 0.00 0.00 0.00 0.00 0.00
Standard Deviation 0.90 0.85 0.85 0.29 0.23 0.23
Sample Variance 0.80 0.72 0.72 0.09 0.05 0.05
Kurtosis 7.79 7.54 6.91 420.13 592.25 592.25
Skewness 2.24 2.24 2.19 18.16 20.90 20.90
Range 8.80 8.80 6.81 8.90 8.90 8.90
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 8.80 8.80 6.81 8.90 8.90 8.90
Sum 3021.37 4812.78 4810.79 306.53 382.49 382.49
Count 4110 7802 7802 4110 7802 7802  
 
 
Histograms showing composited and capped copper and gold grades from the 
three modelled mineralized zones are shown in Figure 16-5, Figure 16-6 and 
Figure 16-7. 
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Figure 16-5: Histograms for composited and capped copper and 
gold grades within the aggregated massive sulphide zones 

 

Rambler project:
Histogram of composited / capped copper grades within 
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Figure 16-6: Histograms for composited and capped copper and 
gold grades within the upper footwall zone 
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Figure 16-7: Histograms for composited and capped copper and 
gold grades within the lower footwall zone 
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16.3.6 Variography 

 
Isatis software version 5.1.7 was used to generate all variograms. Traditional 
experimental variograms were modelled from the composited and capped 
datasets from the three mineralization zones (basal massive sulphide and 
underlying stringer type sulphides) for copper, gold, silver and zinc for all 
three modelled principle directions. A single structure spherical variogram 
model was applied to all modelled variograms. 
 
A total of twenty four variograms were then fitted, yielding the directional 
ranges tabulated in Table 16-3. Variograms could be modelled for the MS and 
Lower FWZ, but insufficient data prevented any variogram modelling in the 
Upper FWZ. Variography was conducted to estimate appropriate ranges to be 
used in the grade estimation process (SRK chose to use the inverse distance 
squared methodology). Modelled variogram ranges from the Lower FWZ were 
applied to the Upper FWZ, as these zones have similar geological 
characteristics.  
 
For copper, gold, silver and zinc the dip direction is orientated at N000 
degrees, the strike direction is orientated at N270 degrees with the vertical 
direction being orientated perpendicular to these. For all metals the N000 
direction was modelled with a dip of minus thirty degrees. These directions 
coincide with local modelled geological orientations, yielding the ‘best’ 
variograms.  
 
Fitted variograms for copper normal scores for the three modelled directions 
within the massive sulphide zone is shown in Figure 16-8. 

 
Table 16-3: Variogram ranges for copper, gold, silver and zinc 
from all modeled zones 
 

            Ranges (m)
Strike Dip Vertical

Massive Sulphide Zone

Cu 30 57 10
Au 25 60 7
Ag 21 60 7
Zn 30 55 10

Upper Footwall Zone

Cu 65 75 25
Au 50 45 20
Ag 50 85 25
Zn 55 45 20

Lower Footwall Zone

Cu 65 75 25
Au 50 45 20
Ag 50 85 25
Zn 55 45 20  
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Figure 16-8: Illustrative modeled variograms for copper normal 
scores within the massive sulphide zone (MS). Top = dip direction, 
middle= strike, bottom= normal. 
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16.3.7 Block Model and grade estimation 

 
Criteria used in the selection of block size includes the borehole spacing, 
composite assay length, a consideration of potential mining unit sizes as well 
as the geometry of the modelled mineralized zones. The block size was set at 
five metres by five metres by five metres in the easting, northing and elevation 
directions respectively. The parameters of the Datamine block model 
constructed by SRK are presented in Table 16-4. 
 
A Datamine sub block routine was applied during block model construction 
(with a minimum block size of 1.25 by 1.25 by 1.25 metres) to ensure that the 
modelled mineralized zones are adequately filled. 
 
Table 16-4: Parameters of the Rambler Block Model constructed 
by SRK. 
Aspect Block Model 
Block origin: 
       X 600
       Y 300
       Z -1100
Rows 140
Columns 320
Levels 185
Percent Model No
Rotation No

 
Block grades were estimated using the inverse distance squared estimation 
methodology (ID2). This method was chosen above ordinary kriging (OK) 
largely due to the small datasets in the MS and Upper FWZ that contributed to 
highly irregular modelled fitted variograms. In addition, validation tests 
between ID2 and OK within the massives sulphide zone indicated that 
estimated block grades are largely insensitive to interpolation method.  
Variogram derived ranges were, however, applied to determine geostatistically 
valid search distances for copper, gold, silver and zinc. 
 
Block grade estimation was completed in various passes using the search 
ellipse ranges defined by variography (Table 16-3) for each classification as 
outlined in the Section 16.5. In addition, the minimum and maximum numbers 
of samples used for grade estimation were set at two and twenty respectively. 
No octant search / discrimination were used. 

 
16.4 Model validation 

 
Global and local grade estimates were checked for appropriateness. Original 
drilled copper and gold grades as well as composited drillhole grades were 
compared with block grades on a section-by-section basis for each modelled 
zone. Grade estimation by inverse distance squared was found to appropriately 
reflect general grade trends and appropriately correspond to proximal borehole 
grades. The modelled inverse distance squared block model estimates have 
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been compared against ordinary kriging estimates for the massive zones and 
found to yield comparable results. 
 
An important aspect of the geological modelling resource estimation process at 
Rambler is to ensure that the affect of the late stage cross-cutting dykes are 
adequately accounted for. The influence of these dykes has been appropriately 
discounted as shown in Figure 16-9 which shows the sectional relationship 
between modeled Lower Footwall Zone (LFZ) and the cross cutting dykes. It 
can be noted that grades were not estimated in areas interpreted as dyke. 
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Figure 16-9: The relationship between the Lower Footwall Zone (LFZ) block model and the cross-cutting mafic dykes.
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16.5 Mineral Resource Classification 
 
Mineral resources for the Ming Mine have been classified according to the 
“CIM Standards on Mineral Resources and Reserves: Definitions and 
Guidelines” (December, 2005) by Glen Cole, P.Geo an appropriate Qualified 
Person as defined by NI43-101.  
 
Resource categories are defined according to the geostatistical criteria 
tabulated in Table 16-5, which tabulates the ranges (search ellipses) applied for 
all metals, mineralized zones, directions and classifications. 
 
Measured resources are defined as half the modeled primary directional 
variography range (for the massive sulphides only). The massive sulphides 
have been mined historically with modelled massive sulphides usually in close 
proximity to sites of historical mining. Indicated resources are defined by 
blocks within modeled primary directional variography range. Inferred 
resources are defined by blocks within three times the modeled directional 
variography ranges.  

 
An important aspect of the geological modeling stage was the definition of the 
cross cutting barren dykes. The material defined by these dykes was excluded 
from the resource calculation. 

 
The final resource model was derived from a three pass process, with lower 
confidence classification grade estimates overwritten by high confidence 
classification grade estimates. 

 

Table 16-5: Summary of classification search parameter ranges for 
each modelled ore type at the Ming Mine. 
 

Direction Measured Indicated Inferred
Class=1 Class=2 Class=3

MS UFZ LFZ MS UFZ LFZ MS UFZ LFZ

strike 15 30 65 65 90 195 195
Cu dip 29 57 75 75 171 225 225

normal 5 10 25 25 30 75 75

strike 13 25 50 50 75 150 150
Au dip 30 60 45 45 180 135 135

normal 4 7 20 20 21 60 60

strike 11 21 50 50 63 150 150
Ag dip 30 60 85 85 180 255 255

normal 4 7 25 25 21 75 75

strike 15 30 55 55 90 165 165
Zn dip 28 55 45 45 165 135 135

normal 5 10 20 20 30 60 60
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16.6 Mineral Resource Statement and Sensitivity 

Analyses 
 
The classified resources for the various modelled mineralized zones at the 
Ming Mine have been tabulated for a range of copper cut off’s.  
 
The recently completed internal scoping study by SRK (2008) highlighted that 
the massives and the footwall zones will have different optimal mining 
methodologies and associated costs. It was suggested that an appropriate 
copper cut off for the massive ore is one percent copper, whereas an 
appropriate cut off for the two footwall zones is 1.25% percent copper. Metal 
prices of US$2.70/lb copper and US$650/oz gold were applied. Silver and zinc 
are reported, but do not contribute to revenues. 

 
Table 16-6: Ming Mine: Mineral Resource Statement, SRK 
Consulting April 28, 2008. 

Ming Mine - Mineral Resource Statement - 28 April 2008*
SRK Consulting (Canada) Inc

Resource Quantity          Grades      Contained metal
Classification Copper Gold Silver Zinc Copper Gold Silver Zinc

(000' t) % g/t g/t % tonnes oz oz tonnes
Measured
Ming Massives: 1807 Zone 233 4.17 1.93 7.01 0.7 9,696 14,428 52,403 1,628
                     :  North Zone 252 1.88 2.62 12.15 0.52 4,729 21,188 98,258 1,308
Upper Footwall Zone
Lower footwall Zone

Total 484 2.98 2.28 9.60 0.61 14,425 35,616 150,661 2,936

Indicated
Ming Massives: 1807 Zone 108 4.68 1.59 6.77 0.53 5,064 5,531 23,552 573
                     :  North Zone 413 1.87 2.40 12.52 0.58 7,725 31,875 166,283 2,396
Upper Footwall Zone 390 2.99 0.25 2.9 0.03 11,661 3,135 36,363 117
Lower footwall Zone 8,664 1.68 0.08 1.12 0.01 145,559 22,285 311,990 866

Total 9,576 1.78 0.20 1.75 0.04 170,010 62,826 538,187 3,953

Inferred
Ming Massives: 1807 Zone 32 4.18 2.79 6.28 0.47 1,354 2,905 6,540 152
                     :  North Zone 1,039 1.52 1.5 10.61 0.7 15,788 50,093 354,326 7,271
Upper Footwall Zone
Lower footwall Zone 2,006 1.55 0.07 0.99 0.00 31,098 4,515 63,859 0

Total 3,077 1.57 0.58 4.29 0.24 48,240 57,514 424,724 7,423

* Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. All figures are rounded to 
reflect the accuracy of the estimate. Cut off grades of 1.0 per cent copper for the massives and 1.25 per cent copper for the 
two footwall zones are based on an NSR model and metal prices of US$2.70/lb copper and US$650/oz gold. Zinc and silver .
do not contribute to revenues.  
 
A comprehensive tabulation of the various resource sensitivity scenarios at the 
Ming Mine has been compiled. These tabulations are listed in Appendix A. 
Sensitivity analyses are tabulated per classification type and at the following 
copper cut off’s: 0.25, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00 and 5.00%. 
 
A listing of the tabulated resource sensitivities is in Appendix A is as follows: 
 

• Sensitivity analyses for total combined resources from all sources 
(massives and footwall zones combined); 
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• Sensitivity analyses for total combined  massive sulphides (1807 and 
north zones combined); 

• Sensitivity analyses for the Upper Footwall Zone (UFWZ); 
• Sensitivity analyses for the Lower Footwall Zone (LFWZ); 

 
Grade Tonnage Curves for Measured, Indicated and Inferred Resources for the 
total combined resources from all sources (massives and footwall zones 
combined) are presented in Figure 16-10, Figure 16-11 and Figure 16-12. 
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Figure 16-10: Grade – Tonnage Curve for Measured Resources – 
All Sources 
 

Ming Mine:
 Grade-Tonnage curve

Indicated Resources: All sources 
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Figure 16-11: Grade – Tonnage Curve for Indicated Resources – 
All Sources 
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Ming Mine:
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Figure 16-12: Grade – Tonnage Curve for Inferred Resources –     
All Sources 
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17 Interpretation and Conclusions 
 
Geological modelling based primarily on high quality Rambler drill data has 
delineated, with confidence, a resource of merit. The exploration program has 
been conducted according to industry standards by a highly competent and 
professional geological team. The geological and resource modelling are based 
on a high quality database with recommended exploration protocols being 
practiced.  
 
Recent exploration drilling has largely focussed on the delineation of Massive 
Sulphide (MS) and Footwall Zone (UFZ and LFZ) mineralization drilled from 
surface guided by Devico drilling. While the precision of this drilling has been 
high and has enabled the creation of high confidence geological solids and a 
better understanding of 3D grade distribution patterns, the resultant drill 
pattern has been somewhat clustered in distribution. The clustered drill 
patterns have somewhat restricted the extent and size of modelled MS 
wireframes.  
 
Considering the distribution of historical mining outlines on the Ming 
Massive, as well as the geological knowledge gained from particularly the last 
two years of exploration drilling, there is considerable potential to increase MS 
resources particularly along strike and updip from current modelled faces and 
historically mined out areas. A phase of strategically designed ‘step out’ 
surface drilling in conjunction with continued underground drilling (for FWZ) 
and a phase of ore development and sampling (on MS) should achieve the 
objective of delineating an increased resource.  
 
The confident delineation of additional FWZ resources will also require that 
continued effort be directed towards further modelling and refining the 3D 
distribution of the cross-cutting mafic dykes. It is suggested that the 
historically derived ‘inherited’ underground FWZ drill data (drilled between 
1977 and 1981) be replaced by an increased Rambler database in future 
resource updates. 
 
In addition to the evaluated MS and FWZ mineralization modelled in this 
resource, the newly defined potentially remobilized gold target in close 
proximity to the MS horizon has the potential to add additional resources to the 
Ming resource inventory. The structural controls of this gold target need to be 
understood.
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18 Recommendations 
 

SRK believes that if best practice guidelines are continued to be applied in 
future exploration practices, that there is a strong potential to increase the 
resources in proximity to the Ming Mine and to upgrade already defined 
resources to with additional drilling and development. 
 
SRK is of the opinion that the Rambler resource has the potential for 
significant growth and recommends that the following aspects receive special 
attention during future exploration work: 
 

• Continue drilling the LFZ from underground platforms to increase the 
database particularly at levels above that drilled in the Devico 
program; 

• Replace the historical (1977-81) drilling, which does not have down 
hole survey information; 

• Attempt to further sub-domain the LFZ into unique higher grade 
domains which could better define future mining areas; 

• The Titan 24 DCIP & MT survey should be undertaken to provide 
shallow (<500m) as well as deep (>1000m) MS and FWZ drill 
targeting information; 

• Consideration should be given to commissioning an experienced 
structural geologist / geophysicist to optimally interpret the Titan 24 
data;  

• Refine and improve the structural definition of the cross-cutting mafic 
dykes in particularly the LFZ, which could prove critical for future 
conversions to reserves;  

• Commence with an underground MS development mapping and 
sampling program to provide easily assessable additional resource 
modelling information; 

• Consideration should be given to developing (and sampling) ore drives 
on strike of the MS horizon to gain data laterally from current 
development ends; 

• Ore drives on different levels can be linked by raises to gain rapid 3D 
MS data; 

• continue with the application of QAQC protocols relating to sample 
preparation and analyses;  

• with the availability of Datamine on site, it would be beneficial to 
model new drill data soon after receipt to assess impact on the drilling 
program; 

 
The Ming Resource has the potential to be considerably upgraded. Rambler 
intend expending the exploration budget tabulated in Table 18-1 in 2009 
towards this goal.  
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Table 18-1: Ming Project: Estimated 2009 exploration budget. 
 
Rambler Metals and Mining Plc
Rambler Project
2009 Exploration Budget

Drilling:
Surface (5,000 m @ $100 per meter) 1,180,000.00
Underground (50,000 m @ $60 per meter) 4,300,000.00

Mineral Leases Costs 100,864.00
Assaying 1,177,000.00
Core Boxes 82,416.67
Core Racks 55,600.00
Core Logging Software 20,000.00
Titan Geophysics 300,000.00
ATV Rental 45,900.00
Ski-doo Rental 29,700.00

Total 7,291,480.67  
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To accompany the report entitled: Mineral Resource Estimate for the Ming Mine in 

Newfoundland, Canada. 
 
I, Glen Cole, residing at 15 Langmaid Court, Whitby, Ontario do hereby certify that: 

I am a Principal Resource Geologist with the firm of SRK Consulting (Canada) Inc. (SRK) with an 
office at Suite 1000, 25 Adelaide Street East, Toronto, Ontario, Canada; 

I am a graduate of the University of Cape Town in South Africa with a B.Sc (Hons) in Geology in 1983; 
I obtained an M.Sc (Geology) from the University of Johannesburg in South Africa in 1995 and an 
M.Eng in Mineral Economics from the University of the Witwatersrand in South Africa in 1999. I have 
practiced my profession continuously since 1986; 

I am a Professional Geoscientist registered with the Association of Professional Geoscientists of the 
province of Ontario (APGO#1416) and am also registered as a Professional Natural Scientist with the 
South African Council for Scientific Professions (Reg#400070/02) ; 

I have not received, nor do I expect to receive, any interest, directly or indirectly, in the Ming Mine or 
securities of Rambler Metals and Ming PLC. 

That, as of the date of this certificate, to the best of my knowledge, information and belief, this technical 
report contains all scientific and technical information that is required to be disclosed to make the 
technical report not misleading; 

I have read National Instrument 43-101 and Form 43-101F1 and I am a Qualified Person for the purpose 
of NI 43-101 and this technical report has been prepared in compliance with National Instrument 43-101 
and Form 43-101F1; 

I, as the qualified person, am independent of the issuer as defined in Section 1.4 of National Instrument 
43-101; 

I am the author of this report; 

I have personally inspected the Ming Mine and surrounding areas on three occasions, firstly on 17 
August 2006, between June 4 and 6, 2007 and then again between 9 and 11 April 2008. 

SRK Consulting (Canada) Inc. was retained by Rambler Metals and Ming PLC. to prepare a mineral 
resource estimate for the Ming Mine. This assignment was completed using CIM “Best practices” and 
Canadian Securities Administrators National Instrument 43-101 guidelines; 

 
I hereby consent to use of this report for submission to any Provincial regulatory authority  

 

 
 
 

Glen Cole, P.Geo. 
Principal Resource Geologist 

Toronto, Canada 
June 12, 2008
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APPENDIX A: 
 

Extracts from Ming database 
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Selected extracts from the Ming drill log DH logger database. 
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APPENDIX B 
 

QAQC Analyses: Laboratory performance against 
external blanks and standards 
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Blank Analysis for Gold and Copper 
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APPENDIX C: 
 
Resource Sensitivity Tables 
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Sensitivity Table: All Sources combined 
 

Sensitivity Table for Measured Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 1,382 1.22 1.08 5.34 0.29 16,864 47,997 237,320 4,009
0.25 856 1.92 1.63 7.55 0.43 16,437 44,864 207,805 3,681
0.50 667 2.36 1.94 8.66 0.52 15,743 41,608 185,735 3,469
0.75 555 2.71 2.15 9.21 0.57 15,029 38,335 164,215 3,161
1.00 484 2.98 2.28 9.60 0.61 14,425 35,482 149,400 2,953
1.25 429 3.22 2.35 9.82 0.63 13,799 32,377 135,294 2,700
1.50 379 3.46 2.45 10.12 0.67 13,125 29,879 123,418 2,541
1.75 318 3.82 2.56 10.25 0.68 12,135 26,145 104,683 2,160
2.00 275 4.13 2.56 10.34 0.72 11,342 22,603 91,295 1,977
5.00 71 7.49 3.10 10.62 0.97 5,285 7,032 24,091 684

Sensitivity Table for Indicated Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 68,865 0.64 0.08 0.46 0.01 440,737 177,125 1,018,470 6,887
0.25 46,552 0.91 0.11 0.64 0.02 423,626 164,636 957,882 9,310
0.50 35,644 1.08 0.13 0.74 0.02 384,952 148,976 848,019 7,129
0.75 24,930 1.28 0.14 0.89 0.02 319,108 112,214 713,359 4,986
1.00 15,370 1.53 0.16 1.17 0.03 235,163 79,066 578,169 4,611
1.25 9,504 1.78 0.19 1.54 0.04 169,175 58,058 470,574 3,802
1.50 5,822 2.05 0.23 1.98 0.05 119,352 43,052 370,623 2,911
1.75 3,588 2.32 0.28 2.38 0.05 83,251 32,304 274,580 1,794
2.00 1,962 2.70 0.37 3.14 0.08 52,977 23,341 198,081 1,570
5.00 85 8.13 1.60 8.41 0.35 6,891 4,360 22,916 297

Sensitivity Table for Inferred Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 14,633 0.70 0.23 1.46 0.07 102,428 108,203 686,857 10,243
0.25 11,042 0.91 0.29 1.81 0.09 100,483 102,954 642,572 9,938
0.50 8,215 1.09 0.34 2.12 0.11 89,539 89,795 559,901 9,036
0.75 5,781 1.29 0.37 2.52 0.14 74,578 68,773 468,398 8,094
1.00 4,290 1.44 0.43 3.03 0.17 61,775 59,308 417,911 7,293
1.25 2,861 1.60 0.46 3.68 0.23 45,771 42,308 338,465 6,580
1.50 1,610 1.80 0.54 5.20 0.38 28,974 27,946 269,107 6,117
1.75 707 2.06 0.54 4.81 0.19 14,557 12,268 109,280 1,343
2.00 267 2.39 0.54 3.18 0.10 6,391 4,642 27,338 267
5.00 4 5.22 4.11 7.07 0.77 201 508 874 30  
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Sensitivity Table: Combined Massive Sulphides 
 

Sensitivity Table for Measured Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 1,382 1.22 1.08 5.34 0.29 16,864 47,997 237,320 4,009
0.25 856 1.92 1.63 7.55 0.43 16,437 44,864 207,805 3,681
0.50 667 2.36 1.94 8.66 0.52 15,743 41,608 185,735 3,469
0.75 555 2.71 2.15 9.21 0.57 15,029 38,335 164,215 3,161
1.00 484 2.98 2.28 9.60 0.61 14,425 35,482 149,400 2,953
1.25 429 3.22 2.35 9.82 0.63 13,799 32,377 135,294 2,700
1.50 379 3.46 2.45 10.12 0.67 13,125 29,879 123,418 2,541
1.75 318 3.82 2.56 10.25 0.68 12,135 26,145 104,683 2,160
2.00 275 4.13 2.56 10.34 0.72 11,342 22,603 91,295 1,977
5.00 71 7.49 3.10 10.62 0.97 5,285 7,032 24,091 684

Sensitivity Table for Indicated Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 1,562 1.06 1.17 5.91 0.29 16,554 58,747 296,746 4,529
0.25 1,129 1.43 1.54 7.44 0.37 16,148 55,911 270,115 4,178
0.50 841 1.79 1.90 8.97 0.46 15,061 51,397 242,649 3,870
0.75 627 2.19 2.18 10.34 0.53 13,721 43,914 208,288 3,321
1.00 521 2.45 2.21 11.09 0.57 12,772 37,040 185,871 2,971
1.25 451 2.66 2.18 11.44 0.58 12,007 31,636 166,017 2,618
1.50 375 2.92 2.08 11.83 0.59 10,950 25,077 142,623 2,212
1.75 275 3.40 2.11 12.09 0.51 9,334 18,624 106,713 1,400
2.00 222 3.77 2.20 13.09 0.57 8,356 15,677 93,280 1,263
5.00 34 9.02 3.08 11.68 0.89 3,089 3,391 12,858 305

Sensitivity Table for Inferred Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 2,264 0.99 1.17 7.23 0.45 22,410 85,148 526,173 10,186
0.25 1,928 1.14 1.31 7.95 0.50 21,976 81,190 492,721 9,639
0.50 1,576 1.31 1.45 8.84 0.57 20,640 73,451 447,799 8,981
0.75 1,213 1.52 1.53 9.92 0.65 18,442 59,683 386,966 7,886
1.00 1,071 1.60 1.54 10.46 0.70 17,138 53,033 360,208 7,498
1.25 854 1.72 1.50 11.30 0.79 14,696 41,205 310,413 6,750
1.50 681 1.81 1.26 12.15 0.91 12,331 27,599 266,130 6,200
1.75 267 2.16 1.45 12.71 0.52 5,764 12,441 109,052 1,388
2.00 51 3.45 2.53 10.43 0.54 1,744 4,112 16,950 273
5.00 4 5.22 4.11 7.07 0.77 201 508 874 30  
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Sensitivity Table: Upper Footwall Zone 
 

Sensitivity Table for Measured Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
5.00

Sensitivity Table for Indicated Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 548 2.34 0.19 2.35 0.03 12,834 3,350 41,440 165
0.25 548 2.34 0.19 2.35 0.03 12,834 3,350 41,440 165
0.50 540 2.37 0.2 2.38 0.03 12,791 3,470 41,298 162
0.75 450 2.73 0.23 2.68 0.03 12,288 3,329 38,784 135
1.00 429 2.82 0.24 2.76 0.03 12,098 3,310 38,068 129
1.25 390 2.99 0.25 2.9 0.03 11,661 3,135 36,363 117
1.50 322 3.33 0.29 3.21 0.02 10,718 3,001 33,218 64
1.75 276 3.62 0.32 3.47 0.02 9,984 2,838 30,770 55
2.00 250 3.8 0.34 3.62 0.02 9,503 2,734 29,107 50
5.00 50 7.53 0.77 6.82 0 3,801 1,250 11,068 0

Sensitivity Table for Inferred Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
5.00  
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Sensitivity Table: Lower Footwall Zone 
 

Sensitivity Table for Measured Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
5.00

Sensitivity Table for Indicated Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 66,756 0.61 0.06 0.35 0.00 407,214 128,776 751,193 0
0.25 44,876 0.88 0.08 0.49 0.00 394,909 115,424 706,970 0
0.50 34,264 1.04 0.08 0.57 0.00 356,346 88,129 627,921 0
0.75 23,855 1.22 0.08 0.68 0.00 291,032 61,357 521,531 0
1.00 14,421 1.46 0.08 0.87 0.01 210,551 37,092 403,379 1,442
1.25 8,664 1.68 0.08 1.12 0.01 145,559 22,285 311,990 866
1.50 5,126 1.91 0.1 1.39 0.01 97,911 16,481 229,089 513
1.75 3,038 2.11 0.12 1.66 0.01 64,103 11,721 162,142 304
2.00 1,490 2.35 0.13 1.99 0.01 35,024 6,229 95,354 149
5.00

Sensitivity Table for Inferred Resources

Interval Quantity          Grades     Contained metal
Above Copper Gold Silver Zinc Copper Gold Silver Zinc
Cu % (000' t) % g/t g/t % tonnes oz oz tonnes

0.00 12,369 0.65 0.07 0.48 0.00 80,399 27,837 190,883 0
0.25 9,114 0.86 0.08 0.61 0.00 78,384 23,443 178,751 0
0.50 6,639 1.04 0.09 0.68 0.00 69,045 19,210 145,145 0
0.75 4,568 1.23 0.09 0.80 0.00 56,186 13,218 117,491 0
1.00 3,219 1.39 0.09 0.90 0.00 44,742 9,314 93,139 0
1.25 2,006 1.55 0.07 0.99 0.00 31,098 4,515 63,859 0
1.50 928 1.79 0.07 1.16 0.00 16,618 2,089 34,623 0
1.75 440 2.00 0.09 1.53 0.00 8,802 1,273 21,648 0
2.00 217 2.14 0.09 1.54 0.00 4,641 627 10,737 0
5.00  


