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1.0 SUMMARY 

 

1.1 INTRODUCTION 

 

At the request of NQ Exploration Inc. (NQE), Micon International Limited (Micon) was 

retained to provide an independent Technical Report for the Carheil Project. This Technical 

Report is a re-addressed and updated version of Micon’s 2012 Technical Report on the 

Carheil Project specifically written for the spinout transaction of NQE’s properties into 

Imperial Mining Group Ltd. (Imperial Mining) for a new listing on the TSX Venture 

Exchange (TSX-V).  

 

This readdressed Technical Report uses the original 2012 Micon Technical Report as its 

basis and updates the report for Imperial Mining based on the changes in the CIM Definition 

Standards – For Mineral Resources and Mineral Reserves as of May 10, 2014 and the 

changes to the data regarding the mineral claims since 2012. 

 

The term Carheil Property, in this report, refers to the entire area covered by the mineral 

licenses, while the term Carheil or Project refers to the area on which the mining and 

exploration programs have been conducted. 

 

There has been no further exploration work conducted on the Carheil Project since the 

previous Technical Report was issued on December 15, 2012. The mineral resource area 

covered by the last drilling program up to December 31, 2011, is historically referred as the 

Nordest area. It consists of a main zone called the Ag1 polymetallic vein, a subsidiary vein 

called the Ag2 vein and small satellite lenses (Ag0, Ag100, Ag3) around them. Collectively 

the Ag1 vein, Ag2 vein and small satellite lenses (Ag0, Ag100, Ag3) are called the Ag1 

polymetallic zone.  

 

Micon does not have nor, has it previously had, any material interest in either NQE or 

Imperial Mining, or their related entities. The relationship with NQE and Imperial Mining is 

solely a professional association between the client and the independent consultant. This 

report is prepared in return for fees based upon agreed commercial rates and the payment of 

these fees is in no way contingent on the results of this report. This is Micon’s second 

Technical Report on the Carheil Project. 

 

This report includes technical information which requires subsequent calculations or 

estimates to derive sub-totals, totals and weighted averages. Such calculations or estimations 

inherently involve a degree of rounding and consequently introduce a margin of error.  

Where these occur, Micon does not consider them to be material. 

 

This report is intended to be used by NQE and Imperial Mining, subject to the terms and 

conditions of their agreement with Micon. That agreement permits Imperial Mining to file 

this report as a Technical Report with the Canadian Securities Administrators pursuant to 

provincial securities legislation. Except for the purposes legislated under provincial securities 

laws, any other use of this report, by any third party, is at that party’s sole risk. 
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The conclusions and recommendations in this report reflect the authors’ best independent 

judgment in light of the information available to them at the time of writing. The authors and 

Micon reserve the right, but will not be obliged, to revise this report and conclusions if 

additional information becomes known to them subsequent to the date of this report. Use of 

this report acknowledges acceptance of the foregoing conditions. 

 

1.2 LOCATION 

 

The Carheil property is situated in Brouillan and Carheil Townships in the southern portion 

of the James Bay region within the Province of Quebec, Canada. This region is located 

directly north of the Abitibi region of Quebec, one of the most prospective and productive 

mineral regions in Canada with more than 100 years of continuous mining history and host to 

a number of major mines. 

 

The Carheil property is located approximately120 km north of the town of La Sarre, seat of 

the Abitibi-Ouest Regional County Municipality, and 5 km west of the former Selbaie mine, 

a base metal producer. 

 

1.3 PROPERTY DESCRIPTION AND OWNERSHIP 

 

The property consists of 100 mineral claims grouped in the main claim block with a smaller 

claim block to the northeast. The claim blocks cover a total of 46,470 ha or 46.47 km2. 

 

The mineral claims forming the Carheil property were originally map staked by NQE except 

for a group of nine claims which were acquired in 2008 from Rio Algom Ltd. (a wholly 

owned subsidiary of BHP Billiton Inc.) and the James Bay Development Corporation (SDBJ) 

for a sum of $10,000. All of the mineral claims are royalty free and are currently owned by 

NQE, but are in the process of being transferred 100% to Imperial Mining. 

 

On September 11, 2017, NQE announced the execution of an option and joint venture 

agreement with SOQUEM granting SOQUEM the option to acquire an undivided 50% 

interest in NQE’s Carheil and Brouillan Projects. Upon the exercise of the option, a joint 

venture would be created between NQE and SOQUEM. The execution of the agreement 

followed a letter of intent signed in July, 2016. 

 

Under the terms of the agreement SOQUEM made a cash payment of C$250,000 and can 

acquire a 50% interest by carrying out exploration work totalling C$3,750,000 over an option 

period of 4 years. It was anticipated that an exploration program operated by SOQUEM, in 

collaboration with NQE (now Imperial Mining), would be undertaken in the fall of 2017 

 

On September 11, 2017, NQE also announced that the next step in splitting the corporation 

had been completed and that it had executed the purchase and sales agreements as well as the 

arrangement agreement with Imperial Mining. 
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Imperial Mining was originally a wholly owned subsidiary of NQE that is being spun-out as 

a separate independent public company that will own the former Quebec properties of NQE 

including 100% of the Carheil Project, subject to the option with SOQUEM. 

 

1.4 EXPLORATION HISTORY 

 

The Selbaie deposits were discovered in 1974 as a result of drilling a ground horizontal loop 

(Slingram) electromagnetic anomaly, first identified in an airborne Input survey (Taner, 

2000).  From 1982 to 2005, the Selbaie Mine produced 53 Mt @ 1% Cu, 2.0% Zn, 0.6 g/t Au 

and 41 g/t Ag (MRNF, 2006). There is no other past producing mine in the vicinity of the 

Carheil property. However, the Detour Lake mine is 59 km west-northwest of the Selbaie 

mine on the same group of volcanics as their 58N zone. At night, the glow of lights from the 

Selbaie mine could be seen from the top of the waste dumps at the Detour Lake mine. 

 

Exploration on the Carheil property started in the late 1950s. Following various geophysical 

surveys, Selco drilled one hole in 1959 and Juma Mining drilled four holes in 1965. In 1974, 

Selco drilled four additional holes and from 1975 to 1981 Noranda Exploration carried out 

several geophysical surveys (HLEM, VLEM, IP) and drilled 12 holes. Rambo Exploration 

drilled four holes in 1986 and Lyon Lake an additional four holes in 1988. 

 

From 1985 to 1998, BHP Billiton Limited’s (BHP Billiton) Selbaie Mine carried out 

numerous geophysical surveys (HLEM, MaxMin, Resistivity, IP and Pulse EM) and reverse 

circulation drilling (RCD) programs and drilled 29 holes including a number of holes on or 

close to the Nordest showing. 

 

Reverse Circulation (RC) drilling performed by BP Resources Canada (Selbaie) was carried 

out to the north, northwest and east of Lake Hornay within an environment dominated by a 

peridotite-gabbro sill. Gold anomalies were found on the Brouillan property to the north of 

Carheil (outside the present property boundaries). The peridotite-gabbro sill also appears to 

have little potential for nickel exploration. 

 

From 2001 to 2005, a group of three companies financed a large MegaTEM survey on the 

west-Selbaie area which included the sector containing the Carheil property. No follow-up 

drilling was done on the property. 

 

In 2008, Geology Quebec (Quebec Government) and the Geological Survey of Canada 

(GSC) carried out a large gravity survey to the west of the town of Matagami. This survey 

included the area contained on topographic map sheets 32E14 and 32E15 which hosts the 

property. 

 

Between 2009 and 2011, NQE compiled all historical work in the area and digitized the data. 

NQE carried out limited geophysical surveys (mise-à-la-masse, down-hole transient 

electromagnetics [TDEM], InfiniTEM and surface gravity) and completed 14,654.9 m of 

drilling in 32 holes. 
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A first compilation of drilling results at the end of 2010 lead NQE to recognize the presence 

of a silver-rich horizon located just below the massive sulphide unit within the alteration halo 

of the volcanogenic massive sulphide (VMS) system. Thus, NQE’s 2011 drilling program 

was aimed at better defining and extending this favourable silver-bearing horizon. The silver-

bearing horizon was identified by the name, Ag1 polymetallic zone.   

 

TDEM surveys conducted in holes CA-2009-01, 02 and 03 all detected anomalies. In hole, 

CA-2009-01 the in-hole conductor corresponds to the sulphide-rich horizon intersection in 

the hole. Conductors detected in CA-2009-02 and 03 appear to correlate with InfiniTEM 

conductor C-04 which is represented in the core by a graphitic and pyrrhotite-rich horizon 

within the andesite overlying the Nordest mineralization. It seems that the massive sulphide 

lens and its related stringer mineralization (Nordest area) were not detected (Marcotte and 

Fleury, 2009). 

 

At the end of 2009, NQE conducted geophysical surveys (Abitibi Geophysics, mise-à–la-

masse) in holes CA-2009-05 and 08. The surveys detected the main mineralized interval in 

both holes and defined the continuity of that mineralization between the two holes and a dip 

of 65°S for the zone. 

 

A lithogeochemical study was also performed in the core of holes CA-2009-01 to CA-2010-

17. Samples were collected, assayed for major oxides, minor elements and base and precious 

metals. The goal of this program was to characterize the stratigraphy, alteration and 

mineralization on the property and compare it to the Selbaie VMS environment. The study 

concluded that NQE’s Carheil Project is similar to a Mattabi type VMS environment 

(concordant alteration pipe) and that the alteration becomes more proximal with depth. 

 

In May, 2011, a high sensitivity gravity survey was completed by Abitibi Geophysics over 

three small grids on the property. The survey consisted of 564 stations spaced at 25 m on the 

eastern grid (Nordest area) and at 50 m on the two other grids. Line spacing was 100 m. 

Results of this test survey were inconclusive and no further testing was done. 

 

No other exploration work was conducted on the property in 2011 and no further exploration 

work has been conducted since. Imperial Mining has not conducted any exploration on the 

Carheil property, but it has acquired all of the exploration data for the Project as part of the 

spinout from NQE. 

 

1.5 GEOLOGY AND MINERALIZATION 

 

1.5.1 Regional Geology 

 

Rocks of the Casa-Berardi-Selbaie region are included in the northern portion of the Abitibi 

greenstone belt, in the eastern portion of the Superior orogenic province of the Canadian 

Shield (Goodwin and Riddler, 1970; Dimroth et al., 1982). Rock units of the region are 

essentially of Achaean Age and regional metamorphism ranges from greenschist to 
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amphibolite facies near syn-late intrusive masses or approaching the Grenville front (Jolly, 

1978). 

 

From a lithostratigraphic point of view, the northern portion of the Abitibi greenstone belt 

exhibits two major types or stages of volcanism. Firstly, a fissure related sub-marine lava 

plain type volcanism (and/or shield volcanism) of komatiitic and tholeiitic affinity and 

secondly an island arc type volcanism of tholeiitic and calc-alkaline affinity. 

 

1.5.2 Property Geology and Mineralization 

 

On the Carheil property, units strike in an east-southeast direction (N110°) and dip to the 

south (70°S). Younger units are also dipping to the south. Minor northeast striking faults 

have been interpreted from the magnetic maps and government maps show a longitudinal 

fault corresponding regionally to the top of the Brouillan-Matagami domain. 

 

The Brouillan-Matagami domain hosts the Matagami area volcanogenic massive sulphide 

(VMS) deposits, the Selbaie polymetallic deposits and NQE’s Nordest area. 

 

In the northeast portion of the property, a felsic-intermediate volcanic package is observed. 

Narrow bands of rhyolitic-dacitic (flows and pyroclastics) and andesitic units are intercalated 

with intermediate intrusive rocks (probably syn-genetic) and exhalites. Sericitization, 

silicification and pyritization is commonly observed in this package of rocks and base and 

precious metal mineralization is also noted. It is in these facies that the Nordest showing is 

found. That mineralization appears to extend to the east-southeast where Xstrata has been 

conducting drilling on its adjacent ground in recent years. This favorable rock package 

appears to extend onto the eastern block of claims. This package does not correlate with the 

one that hosts the Selbaie mine. It is a distinct package that overlies the favourable Selbaie 

stratigraphy. 

 

The Nordest area mineralization and alteration appears to be related to a VMS environment 

as indicated by the presence of a barren massive sulphide lens near the top of the package 

and strong chloritization lower down in the stratigraphy. However, the silver mineralization 

discovered there does not appear to be related to the sulphide content. NQE’s personnel 

believe that a yet undefined structural event might have generated the silver deposit. At the 

sample scale, it appears clear that the best silver mineralization is related to micro quartz 

veinlets, strong silicification and pyritization of the felsic-intermediate package. Massive 

sulphide intersections are, at best, anomalous in silver. 

 

The Ag1 polymetallic zone (the primary silver rich unit) is observed near the top of the 

felsic-intermediate package and below the massive sulphide lens, and it is almost parallel to 

the upper contact of the unit, although, a slight cross-cutting relationship can be debated. A 

gold-bearing zone was found at depth. The latter is observed deeper within the felsic-

intermediate package and has only been intersected by three holes. There is a possibility that 

the gold-bearing zone could be parallel to the Ag1 polymetallic zone. 
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Silver occurs mostly in its native state. It has been observed in the core on several occasions 

as fine to coarse disseminations within the quartz veinlets or within the strongly silicified 

areas. A few thin sections studied in 2010 from core samples of the Ag1 polymetallic zone 

did not reveal any silver minerals (Gauthier, 2010). It was noted that the Ag1 polymetallic 

zone is usually very competent and that the rock quality designation (RQD), if performed, 

would be quite high. The mineralization does not appear to be controlled by a major 

structure. While the Ag1 polymetallic zone did not return high grades in all the holes, it is 

almost always identifiable by anomalous values of Ag, Zn and Pb. 

 

Overlying the Brouillan-Matagami domain (directly south of the Nordest showing area) and 

covering most of the Carheil property is a thick package volcanic rocks called the Enjalran 

domain. This domain contains peridotite sills corresponding to strong gradiometric highs. 

Commonly, massive basaltic flows are coarse-grained and may, in fact, be gabbroic sills. The 

abundance of coarse-grained massive flows, the presence of pillowed flows, the paucity of 

vesicles and amygdules and the extensive lateral continuity of flows indicate deep sub-

marine paleo-environment. The interstratification of pelagic and chemical sediments with the 

basaltic flows also supports this interpretation. These argillaceous and graphitic units are 

represented on airborne electromagnetic (AEM) maps as linear anomalies of great lateral 

extent. No significant mineralization has been found within this unit on the property to date, 

but it does host a gold showing to the north of the Carheil Project. 

 

1.6 PROPOSED EXPLORATION PROGRAM 

 

No exploration work has been conducted on the property since the publication of the Micon 

Technical Report in December, 2012. NQE optioned the property to SOQUEM and Imperial 

Mining has acquired ownership of the Carheil property subject to this option. Imperial 

Mining has not conducted any exploration on the Carheil property, but it has acquired all of 

the exploration data for the Project as part of the spinout from NQE. 

 

As part of the option agreement it was anticipated that an exploration program operated by 

SOQUEM, in collaboration with NQE (now Imperial Mining), would be undertaken in the 

fall of 2017 

 

As part of the option agreement the details of the exploration budget outlined by SOQUEM 

were included in Annex C of the option agreement. Table 1.1 summarizes the proposed 

expenditures (in Canadian dollars) for the next phase of exploration on the Carheil Project.  
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Table 1.1  

Proposed Exploration Budget for the Carheil Project 

 

Phase 1 Item Cost/Item Total C$ 

Geophysics 
   

Drone borne Mag survey  100 km $135/km 13,500 

Line Cutting 100 km $600//km 60,000 

IP survey 80 km $2,100/km 168,000 

    

Geology    

Compilation and interpretation   35,000 

  
  

 

Drilling 
  

 

Includes analysis, support, etc  2,000 m $225/m 450,000 

    

Sub-Total:   726,500 

Contingency:   23,500 

    

Total:   750,000 

Information taken from Annex C, SOQUEM Option agreement. 
 

Micon has reviewed the proposed budget for further exploration on the Carheil property and 

recommends that the exploration program be conducted as proposed, subject to funding and 

any other matters. 

 

1.7 HISTORICAL 2012 MINERAL RESOURCE ESTIMATE 

 

Micon conducted a mineral resource estimate in 2012, for the mineralization contained in the 

Ag1 polymetallic zone discovered by NQE through its drilling programs. The 2012 mineral 

resource estimate was compliant with the CIM standards and definitions required by NI 43-

101 in 2012, however, it currently stands as an historical estimate due to the changes in the 

CIM standards and definitions in May, 2014. Micon has reviewed the 2012 NQE estimate for 

this report but has not done sufficient work to classify the historical resource estimates as a 

current estimate and Imperial Mining is not treating the historical estimate as a current 

estimate. The effective date of the historical estimate was November 30, 2012. 

 

Micon notes that further work, including metallurgical testwork and specific gravity 

determinations of the various rock types, will be necessary prior to being able to state a 

mineral resource estimate according to the May, 2014 CIM standards and definitions. Micon 

also notes that the cut-off grade assumptions would need to be revised to reflect current 

mining costs and silver prices.  

 

There are no other mineral resources or mineral reserves estimated on any other portion of 

the Carheil Project. 
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1.7.1 Historical 2012 Estimate Details 

 

For the historical mineral resources, the block grades for silver were interpolated into the 

individual blocks of the mineralized domains/envelopes using the True Inverse Distance 

(ID2) function of the GEMS software. The mineral resources include all mineralized blocks 

within one to three times the variogram range and are estimated with a minimum of two drill 

holes. The areas and contiguous blocks that were estimated in Pass 1 were classified in the 

Indicated category and the blocks estimated in Passes 2 and 3 that did not meet the criteria of 

the Indicated category are classified in the Inferred category. Generally, the Indicated 

resource area has been drilled on a 50 m by 50 m spacing and the Inferred resource areas 

have been drilled on a 100 m by 100 m grid or larger. The historical estimated resources are 

presented in Table 1.2 at 50 and 100 g/t silver cut-off grades. In 2012, Micon recommended 

that NQE use the 50 g/t Ag cut-off grade as the basis of the mineral resource estimate for the 

Carheil Project. 

 
Table 1.2  

Carheil Project Historical Mineral Resource Summary for Nordest Area, as of November 30, 2012 

 

Category 
Mineralized 

Zone 

Grade Group 

(g/t Ag) 

Volume 

(m3) 

Density 

t/m3 
Tonnes 

Average 

Silver Grade 

(g/t Ag) 

Contained 

Silver (oz) 

Indicated 
Ag1 

>100 63,000 2.7 170,000 185.9 1,014,000 

 50-100 77,000 2.7 209,000 67.4 452,000 

Total:  50.0 140,000 2.7 379,000 120.5 1,466,000 

        

Inferred 
Ag1 

>100 135,000 2.7 364,000 160.1 1,874,000 

 50-100 403,000 2.7 1,088,000 74.4 2,601,000 

 Subtotal 50.0 538,000 2.7 1,452,000 95.9 4,475,000 

 
Ag2 

>100 7,000 2.7 20,000 101.2 65,000 

 50-100 34,000 2.7 92,000 72.0 212,000 

 Subtotal 50.0 41,000 2.7 112,000 77.2 277,000 

Total Ag1+Ag2 50.0 579,000 2.7 1,564,000 94.6 4,755,000 

Note: The historical resource tonnes and ounces were rounded and may not total due to the rounding. 

 

It was Micon’s opinion, in 2012, that there were no known environmental, permitting, legal, 

title, taxation, socio-economic, marketing or political issues that would adversely affect the 

2012 historical mineral resources presented above. However, the 2012 mineral resources 

presented herein are historical mineral resources and are not mineral reserves as they have 

not been subject to adequate economic studies to demonstrate their economic viability.  

 

1.8 CONCLUSIONS AND RECOMMENDATIONS 

 

NQE’s discovery of the Ag1 polymetallic zone and possible parallel zones has the potential 

to expand the exploration possibilities on the Carheil property and within the region. Further 

drilling has the potential to expand upon the current resource estimate contained in the Ag1 

polymetallic zone both along strike and depth, as well as identify parallel mineralized zones. 
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Imperial Mining, together with SOQUEM, are still in the preliminary stages of conducting 

exploration programs on the Carheil property. It is expected that exploration programs 

consisting of geophysical testing, further drilling and metallurgical testing will identify 

structural or mineralogical controls for the mineralization that could assist in identifying 

potential exploration targets. 

 

Micon has reviewed the proposal for further exploration on the Carheil property and 

recommends that the exploration program be conducted as proposed, subject to funding and 

any other matters. 

 

The Ag1 zone is a polymetallic zone with enriched values of lead, zinc, copper and gold in 

addition to the silver that remains unexplored to the northwest and open at depth in the 

Nordest area. Imperial Minerals controls approximately 8 km of strike of the favourable 

stratigraphy; however, this potential remains hypothetical since the lithological units do not 

outcrop and very limited drilling was conducted west of the Nordest area.  
 

Imperial Mining’s Carheil Project has the potential to contain mineralization that will yield 

significant silver and potentially lead, zinc, copper and gold values.  Micon agrees with the 

general direction of the initial proposed exploration programs for the Project and as there has 

been no work conducted at the Project since the last Technical Report was published in 

December, 2012, Micon’s recommendations are the same as in the previous report. Those 

recommendations are as follows: 

• The mineralization is open along strike and depth. Drilling should continue along the 

known mineralized trends and better define the mineralization at Ag1, Ag2 and other 

small satellite veins.  

• The potential for other areas of mineralization should be assessed along the diorite-

rhyolite contact, west of line 400E from the local exploration grid, that could become 

satellite lenses to the primary Ag1 vein. 

• The size of the core should be increased from BQ to NQ or NQ2 to avoid the big 

deviation from the initial azimuth of the holes.  

• During the next drilling program, several samples of each rock type encountered 

should be collected and tested for bulk density (i.e., specific gravity). This will allow 

for more accurate estimation of tonnage during the next phase of resource estimation. 

• Metallurgical testing of the mineralization should be conducted in order to determine 

the potential recoverability of the lead, zinc, copper and gold mineralization in order 

to use this information in conducting a mineral resource estimate in which the silver 

equivalent values for these minerals can be added to the estimate. 

• RQD and other basic geotechnical information (number of breaks per 3 m run and 

type of the breaks, natural or artificial) should be measured. This will increase the 

confidence during the next resource estimation. 

• QA/QC procedures should include sending duplicates to a second lab for the whole 

mineralized zone and for all holes, not only for the intervals with failed standards. 
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• The QA/QC results should be plotted and monitored on a regular basis. If the 

standards fail the test, then the whole batch should be re-assayed. When the new 

assay results are received, the QA/QC graphs should be promptly updated to reflect 

the latest results. 

• 3-D visualization and a 3-D geologic model should be created in a software package 

such as Interdex®, Surpac®, Gems®, or similar, to help direct exploration efforts and 

avoid clustering of the drill holes.  

• The exploration grid, or at least the baseline and some of the key grid line should be 

surveyed. If the next resource estimate is conducted using the local grid, then the 

down-hole survey data should be adjusted. The database should include a column for 

azimuth relative to the local grid. 
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2.0 INTRODUCTION 

 

2.1 TERMS OF REFERENCE 

 

At the request of Mr. David Grondin, President of NQ Exploration Inc. (NQE), Micon 

International Limited (Micon) was retained to provide an independent Technical Report for 

the Carheil Project located in Brouillan and Carheil Townships of the southern James Bay 

Region, within the Province of Quebec, Canada. This Technical Report on the Carheil 

Project is a re-addressed and updated version of the 2012 report specifically written for the 

spinout transaction of NQE’s properties into Imperial Mining Group Ltd. (Imperial Mining) 

for a new listing on the TSX Venture Exchange (TSX-V). 

 

This readdressed Technical Report uses the original 2012 Micon Technical Report as its 

basis and updates the report for Imperial Mining based on the changes in the CIM Definition 

Standards – For Mineral Resources and Mineral Reserves as of May 10, 2014 and the 

changes to the data regarding the mineral claims since 2012. 

 

Micon does not have, nor has it previously had, any material interest in either NQE or 

Imperial Mining and their related entities.  The relationship with NQE and Imperial Mining 

is solely a professional association between the client and the independent consultant. This 

report is prepared in return for fees based upon agreed commercial rates and the payment of 

these fees is in no way contingent on the results of this report. This is the second Technical 

Report prepared by Micon for the Carheil Project. The first was prepared for NQE and was 

dated December 15, 2012. 

 

This report was prepared in accordance with Canadian National Instrument 43-101 (NI 43-

101) and Form 43-101F1 which was revised and amended as of June 30, 2011 

 

The term Carheil property, in this report, refers to the entire area covered by the mineral 

licenses, while the term Carheil Project refers to the area within the mineral licenses on 

which the exploration programs have been conducted. 

 

The resource area covered by the last drilling program up to December 31, 2011, is 

historically referred as the Nordest area. It consists of a main zone called the Ag1 

polymetallic vein, a subsidiary vein called the Ag2 vein and small satellite lenses (Ag0, 

Ag100, Ag3) around them. Collectively the Ag1 vein, Ag2 vein and small satellite lenses 

(Ag0, Ag100, Ag3) are called the Ag1 polymetallic zone. 

 

This report is intended to be used by NQE and Imperial Mining subject to the terms and 

conditions of their agreement with Micon.  That agreement permits Imperial Mining to file 

this report as a Technical Report with the Canadian Securities Administrators pursuant to 

provincial securities legislation. Except for the purposes legislated under provincial securities 

laws, any other use of this report, by any third party, is at that party’s sole risk. 
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The conclusions and recommendations in this report reflect the authors’ best independent 

judgment in light of the information available to them at the time of writing. The authors and 

Micon reserve the right, but will not be obliged, to revise this report and conclusions if 

additional information becomes known to them subsequent to the date of this report. Use of 

this report acknowledges acceptance of the foregoing conditions. 

 

2.2 QUALIFIED PERSONS, SITE VISIT, AND AREAS OF RESPONSIBILITY 

 

The primary authors of this report are: 

• William J. Lewis, B.Sc., P.Geo. 

• Tania Ilieva, Ph.D., P.Geo. 

 

Both authors are senior geologists with Micon in Toronto. 

 

Micon visited NQE’s Carheil Project on October 10 and 11, 2012 with the first portion of the 

trip devoted to reviewing the core in Rouyn-Noranda and the actual site visit to the Carheil 

Project occurring on October 11. Micon was assisted during the 2012 site visit by a number 

of former employees of NQE. 

 

Mr. Lewis conducted the 2012 site visit and reviewed the Quality Assurance and Quality 

Control (QA/QC) procedures conducted by NQE during the visit. The 2012 site visit 

included a visit to the property as well as the offices and core storage facilities in Rouyn-

Noranda. The model and parameters for the historical 2012 resource estimate were discussed 

during the site visit as a preliminary model and polygonal estimate of the mineral resources 

had previously been conducted for the Carheil property by NQE. The prior NQE polygonal 

estimate of the resources was an internal estimate completed for the purposes of conducting 

further exploration and was not CIM compliant. 

 

Micon has not carried out any independent exploration work, drilled any holes or carried out 

any program of sampling and assaying on the property. However, during the 2012 site visit 

10 randomly chosen pulp samples were acquired by Micon for the purposes of confirming 

the mineralization on the Carheil property. The random pulp samples were chosen after 

reviewing the core and core logs and were obtained from the pulp samples returned to NQE 

after assaying and stored in a secure area located at their Rouyn-Noranda office. 

 

Ms. Ilieva conducted the 2012 electronic review of the database and created the electronic 

model of the mineralized zone based upon the sections for the Carheil Project provided by 

NQE. Ms. Ilieva also conducted the 2012 historical mineral resource estimate under the 

guidance and supervision of Mr. Lewis. 

 

Micon has reviewed the 2012 NQE estimate for this report but has not done sufficient work 

to classify the historical resource estimates as a current estimate. Imperial Mining is not 

treating the historical estimate as a current estimate. The effective date of the historical 

estimate is November 30, 2012. 
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Micon believes that further work, including metallurgical testwork and specific gravity 

determinations of the various rock types, will be necessary prior to being able to state a 

mineral resource estimate according to the May, 2014 CIM standards and definitions. 

 

A new site visit was not conducted when re-issuing this report to Imperial Mining. No new 

site visit was considered to be necessary as neither NQE nor Imperial Mining has conducted 

further work on the Carheil Project since the previous December, 2012 report was issued. 

Therefore, no new scientific or technical data/information has been added to the database for 

the Carheil Project. 

 

2.3 UNITS AND ABBREVIATIONS 

 

All currency amounts are stated in Canadian dollars, or as specified, with costs and 

commodity prices typically expressed in US dollars. Quantities are generally stated in 

Système International d’Unités (SI) units, the standard Canadian and international practice, 

including metric tons (tonnes, t) and kilograms (kg) for weight, kilometres (km) or metres 

(m) for distance, hectares (ha) for area, grams (g) and grams per metric tonne (g/t) for gold 

and silver grades (g/t Au, g/t Ag). Wherever applicable, any Imperial units of measure 

encountered have been converted to metric units for reporting consistency. Precious metal 

grades may be expressed in parts per million (ppm) or parts per billion (ppb) and their 

quantities may also be reported in troy ounces (oz), a common practice in the mining 

industry. Table 2.1 is a list of the various abbreviations used throughout this report. 

Appendix 1 is a glossary of some of the technical terms which may be encountered in this 

report. 

 
Table 2.1  

List of Abbreviations 

 

Name Abbreviations 

Abitibi Geophysics Inc. Abitibi Geophysics 

Canadian Institute of Mining, Metallurgy and Petroleum CIM 

Canadian National Instrument 43-101 NI 43-101 

Carbon in leach CIL 

Centimetre(s) cm 

Day d 

Degree(s) o 

Degrees Celsius oC 

Digital elevation model DEM 

Dollar(s), Canadian and US $, C$ and US$ 

Gram(s) g 

Grams per metric tonne g/t 

Greater than > 

Hecla Mining Company Hecla 

Hectare(s) ha 

Hour(s) h 

Imperial Mining Group Ltd. Imperial Mining 

Internal rate of return IRR 

Kilogram(s) kg 

Kilometre(s) km 

Less than < 

Litre(s) L 
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Name Abbreviations 

Metre(s) m 

Micon International Limited Micon 

Million tonnes Mt 

Million ounces Moz 

Million years Ma 

Million metric tonnes per year Mt/y 

Milligram(s) mg 

Millimetre(s) mm 

Ministère des Ressources Naturelles et de la Faune MRNF 

North American Datum NAD 

Net present value NPV 

Net smelter return NSR 

Not available/applicable n.a. 

NQ Exploration Inc. NQE 

Ounces oz 

Ounces per year oz/y 

Parts per billion ppb 

Parts per million ppm 

Percent(age) % 

Quality Assurance/Quality Control QA/QC 

Second s 

SOQUEM Inc. SOQUEM 

Specific gravity SG 

System for Electronic Document Analysis and Retrieval SEDAR 

Système International d’Unités SI 

Tonne (metric) t 

Tonnes (metric) per day t/d 

Tonnes (metric) per month t/m 

Universal Transverse Mercator UTM 

Year y 

 

2.4 INFORMATION SOURCES 

 

The geological setting of the property, mineralization style and occurrences, and exploration 

history were described in various internal reports, and in various government and other 

publications listed in Section 28, References. The relevant sections of those reports are 

reproduced herein. 

 

The review of the Carheil Project was based on published material researched by Micon, as 

well as data, professional opinions and unpublished material submitted by the former 

professional staff of NQE and Imperial Mining or their consultants. Much of the data came 

from reports prepared by or for NQE.  

 

The 2012 review of the database for the resource estimation parameters was conducted 

during discussions in Rouyn-Noranda, during the site visit and through follow-up emails 

back in Toronto. The mineral resource estimate commenced in November, 2012 in Toronto 

once the database was reviewed and converted into a useable format for completing a block 

model. 

 

Micon is pleased to acknowledge the helpful cooperation of NQE’s and Imperial Mining’s 

management and former personnel, all of whom made any and all data requested available 
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and responded openly and helpfully to all questions, queries and requests for material during 

both the original 2012 work and in 2017. 

 

This report includes technical information which requires subsequent calculations or 

estimates to derive sub-totals, totals and weighted averages. Such calculations or estimations 

inherently involve a degree of rounding and consequently introduce a margin of error. Where 

these occur, Micon does not consider them to be material.   

 

The conclusions of this report rely on data available in published and unpublished reports, 

information supplied by the various companies which have conducted exploration on the 

property and information originally supplied by NQE in 2012 and updated in part by Imperial 

Mining. The information provided to NQE was, in 2012, supplied by reputable companies 

and Micon has no reason to doubt its validity. Micon’s conclusions were augmented by its 

direct field examination during the 2012 site visit. 

 

The figures and tables for this report were reproduced or derived from reports written for 

NQE and the majority of the photographs were taken by the author during the Micon 2012 

site visit. Where the figures and tables are derived from sources other than Micon, the source 

is acknowledged below the figure or table. 

 

 



 
 

 16 

3.0 RELIANCE ON OTHER EXPERTS 

 

Micon is not qualified to comment on issues related to legal agreements, royalties, 

permitting, taxation and environmental matters. Micon has therefore relied upon the 

representations and documentation supplied by Imperial Mining’s management and third 

parties where necessary. 

 

All data used in this report were originally provided by NQE and were confirmed by Imperial 

Mining in September, 2017. Micon has reviewed and analyzed this data and has drawn its 

own conclusions therefrom, augmented by its direct field examination in 2012. 

 

The spin-out agreement where Imperial Mining acquired NQE’s Quebec properties has not 

been reviewed by Micon and Micon has relied upon NQE’s public statements in this regard 

from press releases in July and September, 2017 as well as subsequent summaries for details 

regarding the agreement. 

 

Similarly, Micon has not reviewed the option agreement between NQE and SOQUEM 

regarding the Carheil property. Micon has relied on the public statements of NQE. 

 

The various agreements under which NQE held and Imperial Mining now holds title to the 

mineral claims comprising the Carheil property have not been reviewed by Micon and Micon 

has relied on statements originally from NQE and confirmed by Imperial Mining in 

September, 2017 with respect to such matters. Micon offers no legal opinion as to the 

validity of the mineral title claimed. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

 

4.1 LOCATION 

 

The Carheil property is situated in Brouillan and Carheil Townships in the southern portion 

of the James Bay region within the Province of Quebec, Canada (Figure 4.1). This region is 

located directly north of the Abitibi region of Quebec, one of the most prospective and 

productive mineral regions in Canada with more than 100 years of continuous mining history 

and host to a number of major mines. 

 

The Carheil property is located approximately120 km north of the town of La Sarre, seat of 

the Abitibi-Ouest Regional County Municipality, and 5 km west of the former Selbaie mine, 

a base metal producer.   

 

On a regional basis, the Carheil property is located on Canadian National Topographical 

System (NTS) Mapsheets 32E/14 and 32E/15. Approximate Universal Transverse Mercator 

(UTM) coordinates are 640,460 mE, 5,517,140 mN, NAD 83, Zone 17. 

 

4.2 PROPERTY DESCRIPTION 

 

NQE owned a 100% interest in the Carheil Project prior to its spinout of the property to 

Imperial Mining who now owns a 100% interest in the property subject to a option 

agreement with SOQUEM Inc. (SOQUEM) which can earn a 50% interest in the Project. 

 

4.2.1 Land Tenure and Agreements 

 

The mineral claims forming the Carheil property were originally map staked by NQE except 

for a group of nine claims which were acquired in 2008 from Rio Algom Ltd. (a wholly 

owned subsidiary of BHP Billiton Inc.) and the James Bay Development Corporation (SDBJ) 

for a sum of $10,000. All of the mineral claims are royalty free and are currently owned by 

NQE, but are in the process of being transferred 100% to Imperial Mining. 

 

The property consists of 100 mineral claims grouped in the main claim block with a smaller 

claim block to the northeast (Figure 4.2). The claim blocks cover a total of 46,470 ha or 

46.47 km2. Table 4.1 summarizes the current mineral claims for the Carheil property that are 

in the process of being registered to Imperial Mining. 

 

On September 11, 2017, NQE announced the execution of an option and joint venture 

agreement with SOQUEM granting SOQUEM the option to acquire an undivided 50% 

interest in NQE’s Carheil and Brouillan Projects. Upon the exercise of the option, a joint 

venture would be created between NQE and SOQUEM. The execution of the agreement 

followed a letter of intent signed in July, 2016. 
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Figure 4.1  

Location Map for the Carheil Project 

 

 
          Figure supplied by NQ Exploration Inc and dated October, 2012. 
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Figure 4.2  

Mineral Claim Map for the Carheil Property 

 

 
Data source:  SIGEOM (Quebec Mining Titles System), dated 26 September , 2017. 
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Table 4.1  

Summary of the Carheil Mineral Claims 

 

Mineral Title 
Date 

Recorded 
Expiry Date 

Renewal 

Date 

Area 

(ha) 

Work 

Credits (S) 

Work Fee 

per ha ($) 

Required Work 

per Year ($) 

CDC 2202531 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202532 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202533 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202534 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202535 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202536 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202537 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202538 21-Jan-10 20-Jan-18 20-Nov-17 55.63  -    64.09  1,170  

CDC 2202539 21-Jan-10 20-Jan-18 20-Nov-17 55.62  -    64.09  1,170  

CDC 2202540 21-Jan-10 20-Jan-18 20-Nov-17 55.62  -    64.09  1,170  

CDC 2202541 21-Jan-10 20-Jan-18 20-Nov-17 55.62  -    64.09  1,170  

CDC 2202542 21-Jan-10 20-Jan-18 20-Nov-17 55.61  -    64.09  1,170  

CDC 2202543 21-Jan-10 20-Jan-18 20-Nov-17 55.61  -    64.09  1,170  

CDC 2202544 21-Jan-10 20-Jan-18 20-Nov-17 55.61  -    64.09  1,170  

CDC 2202545 21-Jan-10 20-Jan-18 20-Nov-17 55.61  -    64.09  1,170  

CDC 2202546 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202547 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202548 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202549 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202550 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202551 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202552 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202553 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202554 21-Jan-10 20-Jan-18 20-Nov-17 55.6  -    64.09  1,170  

CDC 2202558 21-Jan-10 20-Jan-18 20-Nov-17 55.59  -    64.09  1,170  

CDC 2202559 21-Jan-10 20-Jan-18 20-Nov-17 55.59  -    64.09  1,170  

CDC 2202560 21-Jan-10 20-Jan-18 20-Nov-17 55.59  -    64.09  1,170  

CDC 2202561 21-Jan-10 20-Jan-18 20-Nov-17 55.59  -    64.09  1,170  

CDC 2202562 21-Jan-10 20-Jan-18 20-Nov-17 55.59  -    64.09  1,170  

CDC 2202567 21-Jan-10 20-Jan-18 20-Nov-17 55.58  -    64.09  1,170  

CDC 2202568 21-Jan-10 20-Jan-18 20-Nov-17 55.58  -    64.09  1,170  

CDC 2202569 21-Jan-10 20-Jan-18 20-Nov-17 55.58  -    64.09  1,170  

CDC 2202570 21-Jan-10 20-Jan-18 20-Nov-17 55.58  -    64.09  1,170  

CDC 2247089 23-Aug-10 22-Aug-18 22-Jun-18 55.63  -    64.09  1,170  

CDC 2247090 23-Aug-10 22-Aug-18 22-Jun-18 55.62  -    64.09  1,170  

CDC 2247091 23-Aug-10 22-Aug-18 22-Jun-18 55.63  -    64.09  1,170  

CDC 2247092 23-Aug-10 22-Aug-18 22-Jun-18 55.63  -    64.09  1,170  

CDC 2247093 23-Aug-10 22-Aug-18 22-Jun-18 55.63  -    64.09  1,170  

CDC 2247094 23-Aug-10 22-Aug-18 22-Jun-18 55.63  -    64.09  1,170  

CDC 2247095 23-Aug-10 22-Aug-18 22-Jun-18 55.62  -    64.09  1,170  

CDC 2247096 23-Aug-10 22-Aug-18 22-Jun-18 55.62  -    64.09  1,170  

CDC 2255195 22-Oct-10 21-Oct-18 21-Aug-18 2.58  -    32.77  488  

CDC 2255196 22-Oct-10 21-Oct-18 21-Aug-18 48.62  -    64.09  1,170  

CDC 2255197 22-Oct-10 21-Oct-18 21-Aug-18 47.24  -    64.09  1,170  

CDC 2255198 22-Oct-10 21-Oct-18 21-Aug-18 54.12  -    64.09  1,170  
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Mineral Title 
Date 

Recorded 
Expiry Date 

Renewal 

Date 

Area 

(ha) 

Work 

Credits (S) 

Work Fee 

per ha ($) 

Required Work 

per Year ($) 

CDC 2267437 17-Jan-11 16-Jan-19 16-Nov-18 55.57  -    64.09  1,170  

CDC 2267438 17-Jan-11 16-Jan-19 16-Nov-18 55.58  -    64.09  1,170  

CDC 2267439 17-Jan-11 16-Jan-19 16-Nov-18 55.58  -    64.09  1,170  

CDC 2268771 24-Jan-11 23-Jan-19 23-Nov-18 55.59  -    64.09  1,170  

CDC 2268772 24-Jan-11 23-Jan-19 23-Nov-18 55.58  -    64.09  1,170  

CDC 2272687 10-Feb-11 9-Feb-19 9-Dec-18 55.6  -    64.09  1,170  

CDC 2272688 10-Feb-11 9-Feb-19 9-Dec-18 55.62  -    64.09  1,170  

CDC 2272689 10-Feb-11 9-Feb-19 9-Dec-18 55.61  -    64.09  1,170  

CDC 2272690 10-Feb-11 9-Feb-19 9-Dec-18 55.61  -    64.09  1,170  

CDC 2272691 10-Feb-11 9-Feb-19 9-Dec-18 14.96  -    32.77  488  

CDC 2272692 10-Feb-11 9-Feb-19 9-Dec-18 51  -    64.09  1,170  

CDC 2272693 10-Feb-11 9-Feb-19 9-Dec-18 40.9  -    64.09  1,170  

CDC 2272694 10-Feb-11 9-Feb-19 9-Dec-18 55.6  -    64.09  1,170  

CDC 2320490 25-Oct-11 24-Oct-19 24-Aug-19 7.81  -    32.77  488  

CDC 2320491 25-Oct-11 24-Oct-19 24-Aug-19 28.33  -    64.09  1,170  

CDC 2320492 25-Oct-11 24-Oct-19 24-Aug-19 38.53  -    64.09  1,170  

CDC 2320493 25-Oct-11 24-Oct-19 24-Aug-19 30.6  -    64.09  1,170  

CDC 2320495 25-Oct-11 24-Oct-19 24-Aug-19 47.84  -    64.09  1,170  

CDC 2320496 25-Oct-11 24-Oct-19 24-Aug-19 8.57  -    32.77  488  

CDC 2320497 25-Oct-11 24-Oct-19 24-Aug-19 21.49  -    32.77  488  

CDC 2320498 25-Oct-11 24-Oct-19 24-Aug-19 21.49  -    32.77  488  

CDC 2328764 21-Dec-11 17-May-19 17-Mar-19 55.62  56,901.66  64.09  1,170  

CDC 2328765 21-Dec-11 17-May-19 17-Mar-19 55.62  56,901.66  64.09  1,170  

CDC 2328766 21-Dec-11 17-May-19 17-Mar-19 55.61  50,890.90  64.09  1,170  

CDC 2328767 21-Dec-11 17-May-19 17-Mar-19 55.61  52,090.90  64.09  1,170  

CDC 2328768 21-Dec-11 17-May-19 17-Mar-19 55.61  56,110.90  64.09  1,170  

CDC 2328769 21-Dec-11 17-May-19 17-Mar-19 55.6  56,880.14  64.09  1,170  

CDC 2328770 21-Dec-11 17-May-19 17-Mar-19 55.6  52,920.14  64.09  1,170  

CDC 2328771 21-Dec-11 17-May-19 17-Mar-19 55.6  56,880.14  64.09  1,170  

CDC 2328772 21-Dec-11 17-May-19 17-Mar-19 55.59  47,269.37  64.09  1,170  

CDC 2328773 21-Dec-11 17-May-19 17-Mar-19 55.59  51,599.37  64.09  1,170  

CDC 2328774 21-Dec-11 17-May-19 17-Mar-19 55.59  41,839.35  64.09  1,170  

CDC 2328775 21-Dec-11 17-May-19 17-Mar-19 55.59  51,834.37  64.09  1,170  

CDC 2328776 21-Dec-11 17-May-19 17-Mar-19 55.6  126,969.57  64.09  1,170  

CDC 2328777 21-Dec-11 17-May-19 17-Mar-19 55.59  47,269.37  64.09  1,170  

CDC 2328778 21-Dec-11 17-May-19 17-Mar-19 55.58  46,225.67  64.09  1,170  

CDC 2328779 21-Dec-11 17-May-19 17-Mar-19 54.74  42,754.39  64.09  1,170  

CDC 2328780 21-Dec-11 17-May-19 17-Mar-19 53.42  48,233.49  64.09  1,170  

CDC 2328781 21-Dec-11 17-May-19 17-Mar-19 53.35  44,078.14  64.09  1,170  

CDC 2328782 21-Dec-11 17-May-19 17-Mar-19 50.96  39,885.45  64.09  1,170  

CDC 2328783 21-Dec-11 17-May-19 17-Mar-19 39.4  39,441.78  64.09  1,170  

CDC 2328784 21-Dec-11 17-May-19 17-Mar-19 1.86  764.68  32.77  488  

CDC 2328785 21-Dec-11 17-May-19 17-Mar-19 19.88  20,162.15  32.77  488  

CDC 2328786 21-Dec-11 17-May-19 17-Mar-19 40.29  34,399.81  64.09  1,170  

CDC 2328787 21-Dec-11 17-May-19 17-Mar-19 32.68  735,177.09  64.09  1,170  

CDC 2328788 21-Dec-11 17-May-19 17-Mar-19 11.39  137,281.56  32.77  488  

CDC 2328789 21-Dec-11 17-May-19 17-Mar-19 53  32,541.91  64.09  1,170  

CDC 2328790 21-Dec-11 17-May-19 17-Mar-19 22.63  23,122.36  32.77  488  
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Mineral Title 
Date 

Recorded 
Expiry Date 

Renewal 

Date 

Area 

(ha) 

Work 

Credits (S) 

Work Fee 

per ha ($) 

Required Work 

per Year ($) 

CDC 2328791 21-Dec-11 17-May-19 17-Mar-19 5.44  4,618.34  32.77  488  

CDC 2328792 21-Dec-11 17-May-19 17-Mar-19 1.33  194.17  32.77  488  

CDC 2328793 21-Dec-11 17-May-19 17-Mar-19 0.52  -    32.77  488  

CDC 2328794 21-Dec-11 17-May-19 17-Mar-19 6.95  2,643.77  32.77  488  

CDC 2328795 21-Dec-11 17-May-19 17-Mar-19 8.34  7,740.02  32.77  488  

CDC 2328796 21-Dec-11 17-May-19 17-Mar-19 1.45  323.34  32.77  488  

CDC 2391728 15-Oct-13 14-Oct-17 24-Aug-17 55.56  -    64.09  780  
Table supplied by NQ Exploration Inc. 

 

Under the terms of the agreement SOQUEM made a cash payment of C$250,000 and can 

acquire a 50% interest by carrying out exploration work totalling C$3,750,000 over an option 

period of 4 years. It was anticipated that an exploration program operated by SOQUEM, now 

in collaboration with Imperial Mining, would be undertaken in the fall of 2017 

 

On September 11, 2017, NQE also announced that the next step in splitting the corporation 

had been completed and that it had executed the purchase and sales agreements as well as the 

arrangement agreement with Imperial Mining. 

 

Imperial Mining was originally a wholly owned subsidiary of NQE that is being spun-out as 

a separate independent public company that will own the former Quebec properties of NQE 

including 100% of the Carheil Project, subject to the option with SOQUEM.  

 

In Quebec, a mineral claim gives its holder the exclusive right to search, for a two-year 

period within its defined territory, for any mineral substances which are in the public domain 

except for oil, natural gas, sand and all other surficial mineral substances. The two-year 

period is renewable as discussed in Section 4.2.3. 

 

4.2.2 Mineral Claim Acquisition 

 

The main mode of mineral claim acquisition is map staking with the acquisition conducted 

on a first come, first served basis. When the notice of map staking is accepted, the mining 

registrar inscribes the claims in the register and delivers a certificate of inscription 

confirming its existence. Map staking can only be conducted on those territories determined 

by the Ministère des Ressources Naturelles et de la Faune (MNRF). The area and shape of 

the claim are reproduced on topographic maps kept at the registrar’s office. In surveyed 

territories, the shape of the claim corresponds to the shape of a lot. 

 

Field staking consists of delimiting an area using pickets to obtain a claim. The persons 

staking a mineral claim must own a valid prospecting license, which they are required to 

carry with them while staking any claims. Once the staking notice has been accepted, the 

registrar inscribes it into the register and delivers a certificate of inscription attesting to the 

existence of the claim established by this method. These territories are also indicated on 

topographic maps kept at the registrar’s office. 
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4.2.3 Renewing a Mineral Claim 

 

The holder of a mineral claim can renew its title for a period of two years. To do so, the 

holder must: 

• Deposit its renewal request at least 60 days before the expiry date. 

• Pay the required fee, which varies according to the claim area, location of the mineral 

title and the reception date of the request. 

• Deposit the statuary work report and the declaration of mining work requested at least 

60 days before the expiry date of the claim. When the work completed exceeds the 

minimum requested, the surplus work can be used to renew claims located within a 

4.5 km radius from the centre of the claim on which surplus is registered.  The surplus 

can also be used for future renewals, provided there are sufficient funds. 

To renew its claims, the holder must complete the form “Demande de Renouvellement de 

Claims”. 

 

The work credits that have been accumulated on the Carheil property mineral claims are 

sufficient to allow Imperial Mining to keep certain mineral claims for decades without 

further work being conducted upon them. 

 

4.2.4 Location of the Mineralization 

 

NQE has concentrated its exploration on a group of four claims (claim numbers 2328776, 

2328785, 2328787, 2328788) in the northeast portion of the main claim block on the Carheil 

property called the Nordest area. 

 

4.2.5 Royalties, Agreements and Encumbrances 

 

The mineral claims forming the Carheil property were map staked by NQE except for a 

group of nine claims which were acquired in 2008 from Rio Algom Ltd. (a wholly owned 

subsidiary of BHP Billiton) and the James Bay Development Corporation (SDBJ) for a sum 

of $10,000. All of the mineral claims are royalty free and are currently owned by NQE, but 

are in the process of being transferred 100% to Imperial Mining. 

 

4.2.6 Surface Rights and Access Agreements 

 

When land is not privately owned, it belongs primarily to the Crown and in most relevant 

instances this is the Province of Quebec. In the case of Crown land, access is generally 

unlimited. 

 

If land is privately owned, then access to the area has to be agreed upon with the surface land 

owner. 
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In the case of the Carheil Property, there is no privately-owned land overlying the mineral 

claims. 

4.2.7 Environmental Liabilities and Permits 

 

Both NQE and Imperial Mining have indicated to Micon that there are no known 

environmental liabilities on the Carheil property. 

 

No work permit is required if mapping, sampling and geophysical surveys are to be 

conducted on the property, as long as no disturbance of the natural environment is conducted. 

 

A regular “Permis d’intervention en Forêt” is required to be obtained from the MNRF in 

order to conduct drilling, trenching or stripping on the property. This permit can usually be 

obtained within two weeks. However, neither NQE, SOQUEM nor Imperial Metals have 

requested a permit for the next phase of drilling, as of the publication date of this report. 

 

Further permitting and environmental studies would be required if the Project were to 

advance beyond the exploration stage. 

 

4.3 MICON COMMENTS 

 

Micon is unaware of any other outstanding environmental liabilities at the Carheil Project, 

other than those normally associated with possessing a mineral claim in Quebec. Micon is 

unable to comment on any remediation which may have been undertaken by previous 

companies. 

 

Micon is unaware of any other significant factors or risks that may affect access, title or the 

right or ability of Imperial Mining to perform work on the Carheil property. 

 

Other than those discussed previously, Micon is not aware of any royalties, back-in rights, 

payments or other agreements and encumbrances which apply to the Carheil property. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 

AND PHYSIOGRAPHY 

 

5.1 ACCESSIBILITY 

 

The Carheil property is located approximately 120 km north of the town of La Sarre, Quebec 

and 5 km west of the former Selbaie mine, a base metal producer. The property can be 

accessed using Highway 101 north from Rouyn-Noranda to La Sarre (45 minutes). From La 

Sarre, Highway 393 goes north.  A short distance south of where Highway 393 turns west 

there is a cut-off onto a secondary road which leads towards the village of Villebois and then 

north to the former Selbaie mine (2¼ hours). A few kilometres prior to reaching the Selbaie 

mine gates, at km 88, and just before the bridge over the Wawagosic River, an east-west 

trending forestry road crosses the property. From Rouyn-Noranda, the area of the main 

showing (the Nordest area) can easily be reached by a three-hour drive, when road conditions 

are good. The trip can be longer and more hazardous during the winter when the road and 

weather conditions are poor. 

 

A system of forestry and all-terrain vehicle (ATV) roads and trails cover most of the 

property. Access is easier during the winter using snowmobiles. 

 

The town of Rouyn-Noranda’s airport provides direct access to Montreal via daily flights on 

a number of airlines. Rouyn-Noranda is well connected to other parts of the provinces of 

Quebec and Ontario through a series of paved highways. 

 

5.2 CLIMATE AND PHYSIOGRAPHY 

 

Climate is typical of the northern Abitibi region with long cold winters and short and 

relatively dry summers. The minimum and maximum mean annual temperatures are -6.9°C 

and 5.5°C, respectively, based on climate normals for the period 1971 to 2000 at the nearest 

climate station, Matagami A. The average July minimum and maximum temperatures are 

9°C and 23.1°C and the average January minimum and maximum temperatures are -26.6°C 

and -13.4°C (Environment Canada, 2012) 

 

The general topography is quite flat and wetlands (bogs) are widespread making it difficult to 

travel in an ATV during the summer. A low wetland area is the location of the majority of 

the drilling and, given the type of vegetation, very few trees have had to be cut to mobilise 

and setup the drill rigs onto their drill sites (Figure 5.1). 

 

Annual average precipitation at Matagami A is 905.5 mm (Environment Canada, 2012).  The 

region receives up to approximately 314 cm of snow annually and the ground is snow 

covered on average from mid-November to the end of May. Exploration activities can 

generally be conducted during the summer and autumn months (June to November) and 

during the winter to early spring (January to April). 
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Figure 5.1  

Typical Vegetation and Terrain at the Carheil Project 

 

 
 

5.3 LOCAL RESOURCES AND INFRASTRUCTURE 

 

There are no local resources in or around the Carheil property. Some local and skilled labour, 

as well as professional labour may be hired out of La Sarre or Rouyn-Noranda but most of 

the skilled and professional labour may need to be sourced from other regions within Quebec 

or Canada. 

 

Rouyn-Noranda is the closest large town and one of the community centres for the Abitibi 

region. The Abitibi region has a very active mining sector and the communities should be 

able to provide both services and manpower to any mining project. The smaller community 

of La Sarre is located 120 km directly south of the Project. With its population of 

approximately 8,000 people, La Sarre offers good basic services for an exploration company 

(hotels, restaurants, groceries, courier services, transportation, etc.). 

 

La Sarre currently services the existing Casa Berardi mine owned by Hecla Mining Company 

(Hecla). The Casa Berardi mine is located approximately 95 km north of La Sarre on a 

secondary road that turns west off the main road leading to the Carheil property. 

 

Water sources are abundant on and adjacent to the property. 
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6.0 HISTORY 

 

6.1 GENERAL EXPLORATION AND MINING HISTORY 

 

The Carheil property is located approximately 5 km west of the Selbaie polymetallic 

deposits. The Selbaie deposits were discovered in 1974 as a result of drilling a ground 

horizontal loop (Slingram) electromagnetic anomaly, first identified in an airborne Input 

survey (Taner, 2000). From 1982 to 2005, the Selbaie Mine produced 53 Mt @ 1% Cu, 2.0% 

Zn, 0.6 g/t Au and 41 g/t Ag (MRNF, 2006). There is no other past producing mine in the 

vicinity of the Carheil property. However, the Detour Lake mine is 59 km west-northwest of 

the Selbaie mine on the same group of volcanics as their 58N zone. At night, the glow of 

lights from the Selbaie mine could be seen from the top of the waste dumps at the Detour 

Lake mine. 

 

From 2001 to 2005, a group of three companies financed a large MegaTEM survey on the 

west-Selbaie area which included the sector containing the Carheil property (GM62110). No 

follow-up drilling was done on the property. 

 

In 2008, Geology Quebec (MRNF) and the Geological Survey of Canada (GSC) carried out a 

large gravity survey to the west of the town of Matagami. This survey included the area 

contained on topographic mapsheets 32E14 and 32E15 which hosts the property. 

 

6.2 GENERAL PROPERTY HISTORY 

 

6.2.1 Exploration History Prior to 2009 

 

Exploration on the Carheil property started in the late 1950s. Following various geophysical 

surveys, Selco drilled one hole in 1959 (Assessment report reference number GM18274) and 

Juma Mining drilled four holes in 1965 (GM17164). In 1974, Selco drilled four additional 

holes (GM30032 and 32282) and from 1975 to 1981 Noranda Exploration carried out several 

geophysical surveys (HLEM, VLEM, IP) and drilled 12 holes (GM31064, 31065, 31517, 

32246, 32322, 32131, 32348 and 49027). Rambo Exploration drilled four holes in 1986 and 

Lyon Lake an additional four holes in 1988. 

 

From 1985 to 1998, BHP Billiton’s Selbaie Mine carried out numerous geophysical surveys 

(HLEM, MaxMin, Resistivity, IP and Pulse EM) and RCD programs and drilled 29 holes 

including a number of holes on or close to the Nordest showing. 

 

A summary of the historic diamond drilling carried out on the property is presented in Table 

6.1. Historical drilling results are presented in Table 6.2. 
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Table 6.1  

Historical Drilling on the Carheil Property 

 

Year Company Diamond Drill Hole Assessment Report Reference Number  

1959 Selco D-1 GM18274 

1965 Juma Mining. JB-1 to 4 GM17164 

1974 Selco D-17-1 GM30032 

1974 Selbaie D-4-1 to 3 GM30282 

1975 Norex 75-3 GM31064, GM31065 

1975 Norex 75-6 GM31517 

1976 Norex BR76-1 to 6, 76-1 
GM32246, GM32322, GM32131, 

GM32348, GM49027 

1979 Norex 79-1 GM34810 

1981 Norex 81-1, 2 GM42430 

1986 Rambo LH-86-1 to 4 (#3 outside) GM44276 

1988 Lyon Lake 602-88-13, 14, 16 and 602-87-12 GM47631 

1985 BHP Billiton B0380 GM43267 

1987 BHP Billiton B0448 GM49131 

1987 BHP Billiton B0447 GM49131 

1987 BHP Billiton B0440 GM49131 

1993-97 BHP Billiton 
B-905, 906, 907, 1096, 1098, 

1100, 1102, 1110, 1127 
GM54231 

1994 BHP Billiton B1094 
 

1996 Selbaie B-09-01 to 03 GM54250 

1996 BHP Billiton B1129 GM54370 

1997 Selbaie B-1472, 1473, 1474, 1475 GM56357 

1998 BHP Billiton B-1477 to1482 GM58335 

1998 BHP Billiton D2-71 GM56350 
Table supplied by NQ Exploration Inc. for the December, 2012 Technical Report. 

 
Table 6.2  

Historical Drilling Results 

 

Drill Hole 

Assessment 

Report Ref 

Number 

Metal Length Comments 

D-1 GM18274 
 

124.5' 25% Py diss. in sediments 

JB-1 GM17164 
 

4.12 m Massive Py (sed. ??) 

JB-2 GM17164 
   

JB-3 GM17164 
 

1.4 m Po mass+diss (py, cp,sp), sedimentary ?? 

JB-4 GM17164 
 

7.47 m Graphitic Rx with pyrite 

D-17-1 GM30032 
  

Py in fine sediments, near LH86-1 

D-4-1 GM30282 
  

2 bands: 6" Po + Mt at 196,3 and 203' 

D-4-2 GM30282 
  

2 bands: 45 cm mass Py at 277 and 299' 

Location ?? 

D-4-3 GM30282 
  

Graphite Bands in Peridotite 

75-3 
GM31064, 

GM31065   
Po + Py veinlets over 2.5' at 208', Rx Fel+Int 

75-6 GM31517 
 

11' Barren sulphides from 208 to 219' 

76-1 GM32322 
 

7' Po veinlets from 264 to 271', tr Cp 

BR76-6 
GM32322, 

GM42430  
3' Po-Py almost massive 

BR76-1 GM32131 
  

Location?, Graphite 
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Drill Hole 

Assessment 

Report Ref 

Number 

Metal Length Comments 

BR76-2 GM32346 0.43 % Cu 8' SW of Nordest, NW of BR76-6 

BR76-3 GM32346 
 

73' Rich in Py, Po + Chert, No Cp 

BR76-4 GM32348 
  

Brouillan, Abandoned in O/B 

BR76-5 GM49027 6.9 g/t Ag 6' Brouillan, SMS 151-157', 3 zones with anomalous Ag 

BR79-1 GM34810 0.18 % Cu 8' 0,18% Cu over 2.44 m in 70% Mt, West of BR76-2 

81-1 GM42430 3.09 g/t Ag 5' 
SW of Nordest, 500 to 508,5 Mt + Po massive, 28 ppb 

Au 

81-2 GM42430 
  

SW of Nordest 

LH-86-1 GM44276 
  

Py-Grap argilite with Zn 

LH-86-2 GM44276 Au, Ag 6.1 m BIF anomalous in Au + Ag (3.8 gpt Ag over 1 m) 

LH-86-4 GM44276 
  

anomalous in Au + Ag + Zn 

602-87-12 GM47631 
  

Abandoned din O/B 

602-88-13 GM47631 
  

Graphite 

602-88-14 GM47631 
  

NIL 

602-88-16 GM47631 
  

Graphite 

B380 GM43267 
  

No assay 

B440 GM49131 
  

Weakly. Anomalous in Ag 

B447 GM49131 
  

No assay 

B448 GM49131 
  

Weakly. Anomalous in Ag 

B905 GM54231 0.71 % Cu 8.30 m Nordest Showing 

B906 GM54231 
3.67% Zn, 

76.4 g/t Ag 
2.4 m Nordest Showing 

B1096 GM54231 3.10 % Cu 0.50 m Nordest Showing 

B1098 GM54231 
1.16% Zn, 

73.2 g/t Ag 
6.15 m Nordest Showing 

B1110 GM54231 
0.44% Cu, 

0.55% Zn 
1.5 m Nordest Showing 

B1127 GM54231 4.5 gpt Ag 2.5 Numerous weak Ag anomalies, Exhalite 

B-09-01 GM54250 0.48 gpt Au 1.5 
Exhalite-Gp, Weak. Anomales: Au + Ag (max 4.6 gpt 

Ag/0.3 m) (480 ppb Au/1.5m) 

B-09-02 GM54250 
  

Graphite 

B-09-03 GM54250 4.2 gpt Ag 
 

Weak Ag anomalies (Max 4.2 gpt over 0.5 m), Gp 

B1472 GM56357 
  

Exhalite 

B1473 GM56357   Nordest Showing, exhalite, 30%chert+15%py 

B1474 GM56357 
  

Exhalite 

B1475 GM56357 
  

No interest 

B1094 GM58335 4.9 gpt Ag 2.0 Weak Ag anomaly, 4.9 gpt Ag/2 m 

B1129 GM54370 tr Ag 
 

Exhalites sedimentary 
Table supplied by NQ Exploration Inc. for the December, 2012 Technical Report. 

 

The true widths of significant intervals for the historical drilling stated in Table 6.2 are 

unknown as the earlier data has not survived (geological logs or assay sheets). In addition, 

the pinch and swell nature of the mineralization and the true orientation of the mineralization 

were not well understood in historical programs and would contribute to inaccurate reported 

widths. 

 

Reverse Circulation (RC) drilling performed by BP Resources Canada (Selbaie) was carried 

out to the north, northwest and east of Lake Hornay within an environment dominated by a 
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peridotite-gabbro sill. Gold anomalies were found on the Brouillan property to the north of 

Carheil (outside the present property boundaries). The peridotite-gabbro sill also appears to 

have little potential for nickel exploration (GM49637). 

 

6.2.2 NQE Exploration Programs 2009 to 2017 

 

After acquiring the nine mineral claims forming the initial Carheil property (the Nordest 

area), NQE increased the size of the property up to 107 claims as of 2012. NQE compiled all 

historical work in the area and digitized the data. NQE also conducted limited geophysical 

surveys (mise-à-la-masse, down-hole transient electromagnetics [TDEM], InfiniTEM and 

surface gravity) and completed 14,654.9 m of drilling in 32 holes. 

 

Except for the gravity surveys, which were performed as tests over regional gravity highs 

detected on government maps, all surface work (mise-à-la-masse, TDEM and drilling) was 

carried out in the Nordest area. The main result of this exploration was the discovery of a 

silver-bearing horizon within an altered package of felsic-intermediate flows and pyroclastics 

units in the northeast corner of the main claim block.   

 

The area was first identified by Juma Mining (1965) and Noranda Exploration (1970s) 

chasing geophysical anomalies corresponding to massive sulphides near the Selbaie mine. 

The first holes were drilled to the south of the Nordest area where pyritic and graphitic units 

create good EM conductors. No economic mineralization was found at that time. The first 

holes on the Nordest area were drilled by BHP Billiton (Selbaie), also chasing EM anomalies 

in the 1990s. Drill holes B-905, B-906, B-907, B-1096, B-1098, B-1100, B-1102, B-1110 

and B-1127 all intersected alteration, exhalites or sub-economic base and precious metal 

mineralization, but the Ag1 silver horizon was not recognized. 

 

In 2008, shortly after the acquisition of the property, NQE contracted Abitibi Geophysics Inc. 

(Abitibi Geophysics) to carry out a 12.6 line-km survey over the original nine claims 

(Nordest area). This survey outlined four conductors (Figure 6.1). Conductor C-01 

corresponds to the area drilled by Juma Mining in 1965 and BHP Billiton in 1997 (B1472 

and 1474). Conductors C-02 and 03 correspond to the pyritic-graphitic units drilled by Norex 

in the 70s and 80s and NQE (CA-2009-03) conductor C-04 corresponds to the Nordest area. 

 

In 2009, NQE carried out its first drill program on the property. The company completed four 

holes (CA-2009-01 to 04) for a total of 1,251 m. All holes were drilled on the Nordest 

showing except for CA-2009-03 which was drilled south of it where numerous holes had 

been drilled in the 60s and 70s by Norex and Jumo Mining (InfiniTEM conductors C-02 and 

03).  A TDEM survey was done down the three holes in the Nordest area. 

 

NQE considered the results of their first drilling program to be quite spectacular and more 

drilling was proposed for the winter of 2009 to 2010. 
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Figure 6.1  

Interpretation of the Infinitem Geophysical Survey 

 

 
Figure supplied by NQ Exploration Inc. for the December, 2012 Technical Report.   
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The second drilling program was conducted from November, 2009 to January, 2010. Six 

holes (CA2009-05 to CA-2010-09) were completed for a total of 3,160.5 m. Once again, the 

drilling intersected the mineralized package of rocks and significant polymetallic 

intersections were obtained. Massive sulphides were also intersected but they were only 

anomalous in base and precious metals. 

 

A first compilation of drilling results at the end of 2010 lead NQE to recognize the presence 

of a silver-rich horizon located just below the massive sulphide unit within the alteration halo 

of the volcanogenic massive sulphide (VMS) system. Therefore, NQE’s 2011 drilling 

program was aimed at better defining and extending this favourable silver-bearing horizon. 

The silver-bearing horizon has been identified by the name Ag1 polymetallic zone. A first 

phase of drilling was conducted in the spring and consisted of 5,055.6 m (holes CA-2011-11 

to 17), with a second phase completed in the summer and the fall for a total of 5,187.8 m 

(CA-2011-18 to 32). NQE has drilled a total of 14,654.9 m on the property. 

 

TDEM surveys conducted in Holes CA-2009-01, 02 and 03 all detected anomalies. In hole, 

CA-2009-01 the in-hole conductor corresponds to the sulphide-rich horizon intersection in 

the hole. Conductors detected in CA-2009-02 and 03 appear to correlate with InfiniTEM 

conductor C-04 which is represented in the core by a graphitic and pyrrhotite-rich horizon 

within the andesite overlying the Nordest mineralization. It seems that the massive sulphide 

lens and its related stringer mineralization (Nordest area) were not detected (Marcotte and 

Fleury, 2009). 

 

At the end of 2009 NQE conducted geophysical surveys (Abitibi Geophysics, mise-à-la-

masse) in holes CA-2009-05 and 08. The survey detected the main mineralized interval in 

both holes and defined the continuity of that mineralization between the two holes at a dip of 

65°S for the zone. 

 

A lithogeochemical study was also performed on the core of holes CA-2009-01 to CA-2010-

17. A total of 208 samples were collected, assayed for major oxides, minor elements, base 

and precious metals. The goal of this program was to characterize the stratigraphy, alteration 

and mineralization on the property and compare it to the Selbaie VMS environment. The 

study by Jill-Annette Marcotte (2010) contains more details regarding the comparison and 

the report was filed at the MRNF for assessment work. The study concluded that NQE’s 

Carheil Project is similar to a Mattabi type VMS environment (concordant alteration pipe) 

and that the alteration becomes more proximal with depth. 

 

In May, 2011, a high sensitivity gravity survey was completed by Abitibi Geophysics over 

three small grids on the property. The survey consisted in 564 stations spaced at 25 m on the 

eastern grid (Nordest area, Figure 6.2) and at 50 m on the two other grids. Line spacing was 

100 m.  Results of this test survey were inconclusive and no further testing was done. 
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Figure 6.2  

Gravity Results, Nordest area 

 

 
Figure supplied by NQ Exploration Inc. for the December, 2012 Technical Report. 
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A limited petrographic study was carried out by Professor Michel Gauthier of the University 

of Quebec in Montreal (UQAM) during 2011. This work was aimed at characterizing the 

mineralogy of the silver-bearing horizon as well as defining the micro structures that could 

be controlling the presence of the silver mineralization. The study revealed that silicification 

and sericitization are the main alteration facies but the micro structures which NQE believed 

could control the precious metal mineralization were not confirmed in the thin sections. No 

silver-bearing minerals were observed in the core provided for the study. 

 

In 2012, NQE compiled all drilling data and created a 3-D model of the area of the Ag1 

polymetallic zone. In addition, NQE acquired an X-ray fluorescence (XRF) portable 

spectrometer and had its personnel certified in 2011 for using the device (InnovEx, Delta 

6000).  During the winter of 2011, NQE conducted systematic testing with this spectrometer 

on a large portion of the drill core collected to date. NQE wished to test the limitations of the 

XRF as an exploration tool during a drilling program. The metal targeted for identification by 

NQE was silver. 

 

Although the XRF device offers a cheap and quick alternative to standard chemical assaying, 

NQE personal realized that the technology is not yet ready to do so. After promising 

readings, it was realized, mainly through re-assaying portions of the core, that false 

anomalies appeared when a high percentage of sulphides were observed in the core. Massive 

sulphide intervals (above 70% sulphides) certainly created a major problem as the XRF 

readings were very high and erratic in these areas.   

 

After weeks of work and hundreds of readings using various parameters (such as exposure 

time and measurement spacing along the core), it was concluded that the device could only 

return a rough estimation of the silver content. In fact, the device could clearly outline areas 

of high-grade mineralization (above 100 g/t Ag) but became more and more erratic as the 

grades decreased. Below 50 g/t Ag, XRF results are speculative and not reliable. The XRF 

units can still be useful when a quick decision is needed. At the drill site, for instance, the 

XRF unit can detect moderate to high-grade mineralization quite adequately when only 

sulphide stringers are present. 

 

Between 2012 and 2017, NQE has not conducted any further exploration programs on the 

Carheil Project. 

 

6.2.3 NQE Drilling Programs and Results 

 

NQE completed nearly 15,000 m of drilling and 32 drill holes on the property (Figure 6.3 and 

Table 6.3). Except for hole CA-2009-03, all holes were drilled on the Nordest area. Hole CA-

2009-03 is located just south of the zone. The first two programs (CA-2009-01 to 2010-09) 

were supervised by consultant firm Gestion Aline Leclerc Inc. of Val d’Or. Further programs 

were supervised by NQE personnel. All collars were surveyed by Corriveau and Associates 

of Val d’Or and hole deviation was measured using a Reflex unit at every 50 m down the 

hole. Drilling data were entered on a GeoticLog database logging system (www.geotic.ca). 
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Plans are drawn using the GeoticGraph package as well as MapInfo. Presentation figures and 

sketches were prepared using Illustrator software. 

 

In early programs, NQE was following up on mineralization discovered by BHP Billiton in a 

package of altered and mineralized felsic-intermediate volcanics.  Later, NQE discovered the 

presence of a silver-sulphide rich horizon (Ag1) and in 2011 all of the drilling was aimed a 

defining and extending that favourable horizon as well as another gold-rich parallel horizon 

at depth. 
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Figure 6.3  

Map of NQE and Historical Drill Holes 

 

 
Figure provided by NQE was dated November, 2012 and modified by Micon for the December, 2012 Technical Report. 
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Table 6.3  

Summary of the Drilling Conducted by NQE 

 

Drill Hole 
UTM, NAD83, Z 17 

Elevation (m) Bearing (°) Plunge (°) Length (m) Comments 
Easting Northing 

CA-2009-01 641 560.4 5 517 412.1 261.5 40 -55 387.0   

CA-2009-02 641 463.1 5 517 497.4 260.8 35 -60 324.0   

CA-2009-03 641 019.9 5 517 031.2 256.4 0 -55 240.0   

CA-2009-04 641 528.7 5 517 452.9 261.2 35 -80 300.0   

CA-2009-05 641 466.5 5 517 334.0 258.9 30 -80 614.5   

CA-2009-05W 641 512.2 5 517 450.7 -190.1 24.9 -66 109.0 Wedge 

CA-2009-06 641 382.9 5 517 370.8 258.5 30 -80 660.0   

CA-2009-07 641 290.3 5 517 534.7 258.7 30 -75 453.8   

CA-2009-08 641 222.0 5 517 383.5 257.4 30 -75 580.0   

CA-2010-09 641 416.8 5 517 240.2 258.5 30 -80 743.0   

CA-2010-10 641 500.7 5 517 284.0 259.5 26 -80 668.9   

CA-2011-11 641 436.2 5 517 280.7 259.0 26 -80 633.0   

CA-2011-12 641 487.3 5 517 233.5 260.1 24 -81 719.9   

CA-2011-12a 641 488.0 5 517 234.0 260.1 26 -80 42.0 Lost 

CA-2011-13 641 426.1 5 517 256.3 258.4 26 -81 720.0   

CA-2011-13W1 641 456.6 5 517 313.4 -54.8 33.8 -75.33 88.0 Wedge 

CA-2011-13W2 641 465.3 5 517 326.6 -107.4 36.1 -72.8 0,0 Wedge 

CA-2011-14 641 471.1 5 517 358.9 259.7 26 -78 554.8   

CA-2011-15 641 413.1 5 517 289.3 258.5 24 -80 639.1   

CA-2011-15a 641 414.0 5 517 289.5 258.5 26 -80 165.0 Lost 

CA-2011-16 641 463.0 5 517 390.9 260.8 26 -79 501.0   

CA-2011-17 641 542.3 5 517 484.0 262.7 26 -60 294.0   

CA-2011-18 641 489.6 5 517 622.8 262.4 29.8 -55 174.0   

CA-2011-19 641 522.6 5 517 556.1 262.4 24.6 -51.9 171.0   

CA-2011-20 641 484.0 5 517 471.8 260.6 24.6 -68 300.0   

CA-2011-21 641 459.6 5 517 441.2 260.1 30.9 -84 438.0   

CA-2011-22 641 432.1 5 517 383.1 258.9 27.2 -84 513.0   

CA-2011-23 641 392.0 5 517 305.0 260.0 25 -82 249.0   

CA-2011-24 641 341.1 5 517 195.6 258.5 14.3 -85 770.0   

CA-2011-25 641 422.3 5 517 480.4 259.8 11.1 -84 453.0   

CA-2011-26 641 536.0 5 517 352.0 260.0 24 -80 429.0   

CA-2011-27 641446.9 5517534.4 260.7 16 -81 348.0   

CA-2011-28 641539.1 5517398.2 261.3 23 -82 352.6   

CA-2011-29 641 433.5 5 517 610.7 262.0 29.4 -69 201.0   

CA-2011-30 641 384.6 5 517 507.3 260.1 26.7 -65 276.2   

CA-2011-31 641 426.8 5 517 589.4 261.2 73.5 -51.2 273.0   

CA-2011-32 641 352.0 5 517 547.1 260.0 72.7 -49.6 289.5   

          Total 14,674.2   
Table supplied by NQ Exploration Inc. for the December, 2012 Technical Report. 
 

The main target of the 2011 drilling was the Ag1 polymetallic zone, but, as felsic units are 

typically strongly altered and mineralized in sulphides (primarily pyrite, sphalerite, 

chalcopyrite and galena), most of the holes traversed most or all of the felsic units (120 m to 

180 m true width). The typical alteration types are silicification and sericitization (possibly 

albitization) in the upper half of the unit (with zinc, galena and silver) and chloritization in 
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the lower half (with copper, zinc and gold). The felsic unit remains open in all directions and 

continues to show intense alteration. 

 

The drilling showed that the silver mineralization is present from surface (under some 20 m 

to 50 m of overburden) down to the 600 m level which is the maximum vertical depth 

reached, to date. Near surface, the Ag1 polymetallic zone grades are lower but zinc grades 

and thickness are significantly higher, for a metal factor (grade x thickness) equivalent to that 

seen more at depth, where silver values are higher but zinc grades fall and true thickness is 

generally narrower. 

 

While the Ag1 polymetallic zone did not return high grades in all holes, it is almost always 

identifiable by anomalous values of Ag, Zn and Pb. In this sense, the continuity of the Ag1 

polymetallic zone is fairly remarkable and its geometry is straightforward: it occurs as a 

N116°-striking panel with a steady dip of 62° south and an average thickness of about 6 m. 

However, this average thickness can vary considerably depending on the cut-off grade used. 

The boundaries of the Ag1 polymetallic zone are not well-defined and depend primarily on 

grade to define its extent. The hangingwall and footwall of the Ag1 polymetallic zone are 

almost always mineralized. NQE has only drilled along a strike length of approximately 300 

m, with the highest density of holes lying within a 200 m stretch. The collars for drill holes 

CA-2011-19 and CA-2011-13 are shown in Figure 6.4 and Figure 6.5, respectively. 

 

The drill holes drilled by NQE have been left with the casing in and the holes capped. A long 

rod has been welded to the cap with the drill hole numbers engraved into a metal tag at the 

end of the rod. However, this did not prevent errors as drill hole CA-2009-05 (as stated in the 

field) is actually drill hole CA-2009-09. This error was discovered during the Micon site 

visit. 

 
Figure 6.4  

Drill Hole Collar for CA-2011-19 
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Figure 6.5  

Drill Hole Collar for CA-2011-13 

 

 
 

The Nordest area generally lies in a VMS setting with many of the holes showing the 

occurrence of massive to semi-massive pyrite near the top of the felsic unit. The origin of the 

precious metals (gold and silver) remains unclear, as there is no direct association between 

the sulphides and the precious metals, nor any shear zone associated with the mineralization. 

 

The deposition model for the Ag1 polymetallic zone, which is generally tabular and sub-

concordant with the stratigraphy, has not yet been determined.  

 

In addition to the Ag1 polymetallic zone, which was intersected about 40 m into and near the 

top of the felsic unit, the holes intersected other, likely parallel zones that returned good gold, 

copper and silver grades. Additional drilling is needed to outline and characterize these 

zones. Table 6.4 shows all the significant results obtained by NQE since 2009.  
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Table 6.4  

2009-2011 Drilling Results 

 

Drill Hole 

Number 

Mineralized Interval (m) Assay Results Silver Equivalent 

Assay 

eqAg (g/t) 
From To 

Core 

Length 

Cu Pb Zn Au Ag 

% % % g/t g/t 

CA2009-01 186.16 189.16 3.00 0.03 0.03 1.7 0.19 34.2 78 

CA2009-02 198.75 205.25 6.50 0.01 0.26 0.83 0.31 107.6 145 

CA2009-04 213.00 217.5 4.50 0.01 0.08 0.32 0.08 170.7 183 

CA2009-05 389.5 425.00 35.5     0.72 0.09 170.7 189 

including 414.50 425.00 10.50 0.02 0.72 1.58 0.14 524.14 577 

CA2009-06 511.50 513.00 1.50 0,02 0,18 0.5 0.82 85.2 142 

CA2010-08 481.00 485.5 4.50 0.01 0.05 0.26 0.05 60.3 69 

CA2010-09 567.00 589.00 24.00 0.01 0.22 0.47 0.18 160 183 

Including 567.00 574.25 7.25     0.64 0.15 257.9 277 

CA2011-11 484.85 488.45 3.60 0.04 1.14 2.71 0.27 89.7 180 

CA2011-13 583.5 585.15 1.65 0.02 0.26 0.93 1.19 204.1 289 

  605.0 611.2 6.2     0.46 3.74 38.8 239 

CA2011-14 341.00 348.00 7.00 0.01 0.32 0.87 0.26 231.7 268 

CA2011-15 484.70 491.00 6.30 0.02 0.35 0.81 0.24 281.1 317 

CA2011-17 129 131.7 2.7 0.73 0.02 1.51 0.18 82.3 175 

Including 130.2 130.4 0.2 7.24   1.27 0.16 603 1178 

CA2011-18 48.00 64.00 16.00 0 0.23 0.68 0 89.8 107 

CA2011-20 174.00 180.00 6.00 0.08 0.03 0.64 0.18 58 86 

CA2011-21 310.50 319.50 9.00 0 0.24 0.8 0.19 210 239 

CA2011-22 350.30 369.00 18.70 0 0.11 0.27 0.03 77.6 86 

including 356.30 357.80 1.50 0.01 0.41 1.01 0.12 447 481 

CA2011-24 685.80 687.80 2.00 1.38 0.21 4.43 0.3 106.9 312 

including 686.80 687.80 1.00 2.71 0.32 6.89 0.49 203 565 

CA2011-25 276.00 277.50 1.50 0.01 0.08 0.4 0.49 82.9 118 

CA2011-27 204.00 207.00 3.00 0.01 0.37 3.24 0.02 99.6 169 

CA2011-29 96.00 110.00 14.00 0.056 0.49 2.55 0.056 71.2 135 

including 107.65 109.15 1.50 0.07 3.35 17.25 0.071 210 605 

CA2011-30 228.20 243.20 15.00 0.016 0.24 2.52 0.023 33.1 87 
Table supplied by NQ Exploration Inc. for the December, 2012 Technical Report. 
 

As noted in Table 6.4, NQE has established the use of an equivalent silver (eqAg) value in 

order to obtain a simple value to quantify a mineralized interval. The formula used by NQE 

is as follows: 

 

Equivalent Silver formula (eAg) = (((%Cu*20*$Cu) + (%Pb*20*$Pb) + (%Zn*20*$Zn) + 

(g/t Ag/34.28) * $Ag + (g/t Au/34.28)*$Au)/$Ag) * 34.28 

 

The formula first transforms all metal values (% Cu, % Pb, % Zn, g/t Au and g/t Ag) into US 

dollars. Secondly, it transforms the dollar value in oz/ton of Ag by dividing the gross value of 

the interval by the price of Ag. The third operation is to multiply the result by a conversion 

factor of 34.28 to obtain the result in g/t Ag (where 1 oz/short ton = 34.28 g/metric tonne). 

 

The formula does not take into account the rate of recovery of the metals during the 

processing operation. The formula gives an evaluation of the gross value of the mineralized 
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interval for a given time and is useful in assisting with outlining further exploration programs 

at that time. 

 

NQE used the following metal prices, current for September 11, 2012, to calculate the silver 

equivalent grades presented in Table 6.4. 

 

• Cu= $3.78/lb. 

• Pb= $1.02/lb. 

• Zn= $0.93/lb. 

• Ag= $34.54/oz. 

• Au= $1,771/oz. 

 

With regard to the significant assay intervals for the drilling stated in Table 6.4, the true 

width of the mineralization has not been estimated for the table as its nature is still under 

investigation. The true width of the mineralization is also dependent upon the cut-off grade 

used. In addition, the pinch and swell nature of the mineralization as well as the true 

orientation, which is still being defined, can lead to incorrect assumptions regarding the true 

width. In the case of the true orientation of the mineralization, it appears that its nature is 

such that it occurs as a chute that appears to have a greater continuity in the down-dip or 

down-plunge direction than it does along strike; therefore, this may affect the overall true 

width to a small degree. The pinch and swell nature of the mineralization may also lead to a 

number of closely spaced drill holes to give widely varying widths. Further modelling will 

assist in determining the true width of the mineralization. 

 

Figure 6.6 and Figure 6.7 are cross-sections showing the extent of the mineralized zone, 

felsic unit and diamond drill holes.  
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Figure 6.6  

Cross-Section 650E 

 

 
 



 

 

43 

Figure 6.7  

Longitudinal Cross-Section 
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6.3 NQE SAMPLE PREPARATION, ANALYSES AND SECURITY 

 

6.3.1 Sample Preparation 

 

For NQE’s drilling programs (2009 to 2011), cores boxes were collected at the drill site 

every morning by the project geologist or his assistant. Core boxes were opened at the 

company core shed and labelled according to hole number and depth of the interval in the 

box (ex: CA-2009-01, 141 to 145.5 m). The core was then logged by the geologist who 

outlined intervals to be sampled with red marks. Two sample tags were placed with each 

sample, one tag in the sample bag and the second remaining in the core box to identify the 

sample location.  Sample information was listed in both the sample book and the geologist’s 

log (date and interval sampled). 

 

The geologist decided on the size of the interval based on geological criteria such as 

geological contact, alteration, mineralization, etc. Samples rarely exceeded a maximum width 

of 1.5 m and were usually greater than 30 cm, which was deemed to be the minimum width. 

 

Selected core intervals for assaying were split in half using an hydraulic core splitter or a 

rock saw. One half of the interval was placed in a plastic bag with one of the sample tags.  

The other half was put back in its original location in the core box with the second tag to 

identify the sample interval for future reference. The sample bag was sealed and readied for 

shipping to the laboratory. The core splitter was thoroughly cleaned using fine brushes 

between every sample to avoid contamination. 

 

Once all intervals were collected from a core box, it was piled outside the company core 

shed. The pile was strapped together when it reached 1.5 m in height. Samples were taken to 

the laboratory at regular intervals depending on volume (every week or every few days). 

Only company employees were permitted to handle the samples before reaching the 

laboratory or the shipping company. 

 

All of NQE’s core is stored in core racks located on private property near the Rouyn-

Noranda airport while rejects and pulps are stored in a facility at the back of the company’s 

office in Rouyn-Noranda. Figure 6.8 is a view of the core racks located near the Rouyn-

Noranda airport in 2012. 
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Figure 6.8  

A View of the Core Racks Stored Near the Rouyn-Noranda Airport 

 

 
 

6.3.2 Assay Analyses 

 

The samples from the NQE drill programs were analyzed in 4 different laboratories and all 

laboratories are independent from NQE.  

 

In 2009 NQE submitted the samples from the first four holes to Laboratoire Expert Inc., 

located in Rouyn-Noranda, Quebec. The laboratory was independent from NQE but because 

it was not accredited according to ISO/IEC Guideline 17025 by the Standards Council of 

Canada (“SCC”) some of the analyses were subcontracted to ActLabs. The following text 

describing the assay procedure for the 2009 winter program (Marcotte and Fleury, 2009): 

 

“A total of 472 samples were collected in 4 drill holes including one standard and one 

blank for every 20 samples. All samples were assayed for gold, silver, copper, zinc and 

lead. Gold was assayed by fire assay on a 30 gr pulp with atomic absorption finish (Au in 

ppb). Silver, copper, zinc and lead were assayed by aqua regia digestion with atomic 

absorption finish (Ag, Cu, Zn and Pb in ppm).  Assaying was done at Laboratoire Expert 

of Rouyn-Noranda.  In addition, each lithological unit was sampled for lithogeochemical 

characterization. A total of 52 lithogeochemical samples were taken. Major oxides as well 

as the following minor elements: barium, beryllium, scandium, strontium, vanadium, 

yttrium and zirconium were assayed by ICP scan (Ba, Be, Sc, Sr, V, Y and Zr in ppm). 
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These samples were also assayed for gold, silver, copper, zinc and lead.  Total analyses 

were subcontracted to Actlabs (accredited ISO 17025).” 

 

After the first four holes the company decided to submit the core samples to ALS Chemex 

Laboratories in Val d’Or, Quebec. This laboratory was independent of NQE and is a part of 

ALS Laboratory Group's Mineral Division (www.alsglobal.com). The assay laboratory has 

ISO/IEC17025 accreditation. The following text describing the assay procedure for the 2009 

fall and 2010 winter program was taken from Marcotte (2010): 

 

“A total of 875 samples were collected in six drill holes and assayed for metals and 96 

samples, consisting of one standard and one blank for every 20 samples, were added for 

quality control (QA/QC). All samples were assayed for 36 elements including: gold, 

silver, copper, zinc, lead, aluminium, arsenic, boron, barium, beryllium, bismuth, calcium, 

cadmium, cobalt, chrome, iron, gallium, mercury, potassium, lanthanum, magnesium, 

manganese, molybdenum, sodium, nickel, phosphorus, sulfur, antimony, scandium, 

strontium, thorium, titanium, thallium, uranium, vanadium and tungsten. Gold was 

assayed by fire assay on a 30 gr pulp with atomic absorption finish (Au in ppb). All 

analysis returning results above 1 g/t Au were redone by fire assay with gravimetric 

finish.  Silver, copper, zinc, lead and all other elements listed were assayed by aqua regia 

digestion and ICP (ICP-AES-RSD) 10% 35 elements (Ag, Cu, Zn and Pb in ppm). All 

analyses returning results above 100 ppm Ag or 10,000 Cu and/or Zn were redone using 

aqua regia digestion and assayed by ICP-AES-RSD 5% for individual elements. All assays 

were performed at ALS Chemex of Val d’Or (accredited ISO/IEC17025 :2005). In 

addition, each lithological unit was sampled for lithogeochemical characterization. A 

total of 135 samples were collected for that purpose. Assaying includes major oxides and 

the following elements: barium, beryllium, cobalt, cesium, gallium, hafnium, niobium, 

rubidium, tin, strontium, tantalum, thorium, uranium, vanadium, tungsten, zirconium, 

yttrium, lanthanum, cerium, praseodymium, neodymium, samarium, europium, 

gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium, lutetium, 

molybdenum, copper, lead, zinc, nickel, arsenic, antimony, bismuth, silver, mercury, 

thallium, selenium and gold. Major oxides were assayed by ICP using a fusion with 

lithium meta borate/tetra borate digestion in a diluted nitric acid while elements were 

assayed by mass spectrometry (ICP-MS). All lithogeochemical analysis were done at 

Acme Analytical Laboratories of Vancouver, BC (accredited ISO, 9001 :2000, 17025 and 

9002). In addition, we have re-assayed 10% (46 samples) from the winter 2009 drill 

campaign (Marcotte et Fleury, 2009) corresponding to samples performed at Laboratoire 

Expert of Rouyn-Noranda. All pulps chosen were those whose last digit of the sample 

number was 7, except for 6 samples, and they were representative of the gold, silver, 

copper, zinc and lead mineralization obtained last year. Gold was assayed by fire assay 

on a 30 gr pulp with AA finish (gold in ppb). Silver, copper, zinc, lead and all other 

elements listed were assayed by aqua regia digestion and ICP (ICP-AES-RSD) 10% (Ag, 

Cu, Zn and Pb in ppm). All analyeis returning results 10,000 Cu and/or Zn were redone 

using aqua regia digestion and assayed by ICP-AES-RSD 5% for individual elements.  All 

assays were performed at ALS Chemex of Val d’Or (accredited ISO/IEC17025 :2005).” 

 

http://www.alsglobal.com/
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In 2011, the company submitted the core samples for fire assay and ICP analyses to 

Accurassay Laboratories, Rouyn-Noranda QC (www.accurassay.com). The laboratory was 

independent from NQE and Accurassay’s methods are accredited to ISO 17025 by the 

Standards Council of Canada (SCC). 

 

Two hundred and fifteen samples were assayed in AGAT Laboratories, Sudbury using Fire 

assay and Aqua Regia digestion and ICP analyses. The laboratory was accredited and 

certified for ISO 9001 and ISO/IEC 17025 standards and is independent from NQE.  

 

6.3.3 Quality Assurance and Quality Control Program 

 

NQE has implemented formal analytical quality control measures since the beginning of its 

drilling programs by inserting blanks (not certified and certified) and certified reference 

materials. Table 6.5 summarizes the parameters for the certified material used by NQE.  

 

NQE’s QA/QC program, in general, consisted of the insertion of one certified standard and 

one uncertified blank (barren diabase) for every 20 samples. Duplicate samples were also 

performed but on a non-systematic basis. In 2012, following the XRF program, 103 samples 

were re-assayed for silver in holes CA-2009-04 and CA-2011-16. In addition, 46 re-assays 

were done in 2009. A total of 656 control samples, or 11% of the total number of samples 

assayed (5,139 samples plus 656 control samples), were compiled by NQE as part of its 

QA/QC program.  

 

The results from the certified reference materials were plotted on graphs and were used to 

track the accuracy, precision, bias and possible contamination of the assay laboratory. Some 

of the graphs are shown on Figure 6.9, Figure 6.10 and Figure 6.11. Some of the batches with 

failed standards were re-assayed and the assay results were corrected in the database.  

 
Table 6.5  

Certified Reference Material Samples Used During NQE’s Drilling Programs 

 

Certified Reference 

Material Identification 
Elements 

Average 

Grade 

Certified Reference 

Material Identification 
Elements 

Average 

Grade 

CDN-FCM-7 Au (g/t) 0.896 HZ-3 Au (g/t) 0.055 

CDN-FCM-7 Ag (g/t) 64.7 PB133 Zn (%) 1.426 

CDN-FCM-7 Cu (%) 0.526 PB133 Cu (%) 0.296 

CDN-FCM-7 Zn (%) 3.85 PB133 Ag (g/t) 143.8 

CDN-FCM-7 Pb (%) 0.629 PB133 Pb (%) 0.31 

HZ-3 Cu (%) 0.61 PB141 Zn (%) 3.783 

HZ-3 Zn (%) 3.16 PB141 Cu (%) 1.021 

HZ-3 Ag (g/t) 27.3 PB141 Ag (g/t) 173.13 

HZ-3 Pb (%) 0.707 PB141 Pb (%) 6.679 
Table supplied by NQ Exploration Inc for the 2012 Technical Report. 

 

 

http://www.accurassay.com/
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Figure 6.9   

QA/QC plot for HZ-3 Certified Reference Material for Ag (g/t) 

 

 
Figure provided by NQE for the 2012 Technical Report. 
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Figure 6.10  

QA/QC plot for PB133 Certified Reference Material for Ag (g/t)  

 

 
Figure provided by NQE for the 2012 Technical Report. 
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Figure 6.11   

QA/QC Plot for the Blank standard M13 

 

 
Figure provided by NQE for the 2012 Technical Report. 
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6.4 RESOURCE AND RESERVE ESTIMATES 

 

Prior to the December, 2012, Technical Report there had been no previous mineral resource 

or mineral reserve estimates completed for the Carheil property.  

 

The 2012 mineral resource estimate was conducted on the mineralization contained in the 

Ag1 polymetallic zone discovered by NQE through its drilling programs. No further work 

was conducted on the property after this mineral resource estimate was conducted. The 2012 

mineral resource estimate was compliant with the CIM standards and definitions required by 

NI 43-101 in 2012, however, it stands currently as a historical estimate due to the changes in 

the CIM standards and definitions in May, 2014. Micon has reviewed the 2012 NQE estimate 

for this report but has not done sufficient work to classify the historical resource estimates as 

a current estimate. Imperial Mining is treating the estimate as an historical one. The effective 

date of the historical estimate was November 30, 2012. 

 

Micon notes that further work, including metallurgical testwork and specific gravity 

determinations of the various rock types, will be necessary prior to being able to state a 

mineral resource estimate according to the May, 2014 CIM standards and definitions. Micon 

also notes that the cut-off grade assumptions would need to be revised to reflect current 

mining costs and silver prices.  

 

There are no known resource estimates for any of the other portions of the Carheil property. 

 

The following description of the historical 2012 mineral resource estimate was extracted in 

its entirety from Section 14 of the December, 2012 Micon Technical Report. 

 

6.4.1 Database Description 

 

6.4.1.1 Drill Holes and Assays 

 

The Carheil database contains a total of 83 drill holes of which 40 are diamond drill holes 

(BQ size) and the remaining 43 historical holes are reverse circulation or diamond drill holes 

with unknown size of the core. The majority of the drill holes are along the strike of Ag1 and 

the drill hole spacing is between 7.2 m and 50 m, with a few holes on variable line spacing 

from 50 m to 100 m or more. The drill hole layout is shown in Figure 6.3. The area covered 

is roughly 400 m along strike in the northwest-southeast direction and 300 m in width. The 

assay table consists of 6,415 samples that were analysed for silver (5,849 samples), gold 

(5,786 samples), zinc (5,847 samples), lead (5,531) and copper (5,778).  

 

6.4.1.2 Lithology and Mineralization 

 

To facilitate the geological interpretation of the mineralized zone, all the major rock types 

encountered in drill holes are documented in a “from-to” interval format. Twenty-six major 

rock types have been coded in the original database provided by NQE along with several 

minor lithological units (Figure 6.12). For the purpose of the geological and resource 
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modelling, the different lithological units and subunits were combined into four main rock 

groups.  

 

The first group, coded as HW (hanging wall), includes mainly intermediate and mafic 

intrusive rocks, such as diorite, gabbro and peridotite located under the hydrothermally 

altered and mineralized felsic unit.  The second group, coded as FV, combines different felsic 

volcanic rocks (rhyolite, rhyodacite, dacite, undivided felsic tuffs, flow and breccia, dyke and 

quartz veins of various types, often interbedded with sediments and metasediments (argillite, 

quartzite, greywackes). The third rock group, coded as FW (footwall), combines mainly 

intermediate and mafic volcanics, such as andesite, diorite and intermediate tuffs.  The 

overburden, coded as OB, is defined as a separate rock unit with its thickness varying from 

about 12 m to 56 m, but usually between 20 m and 30 m.  

 

Sulphide mineralization has been recorded in percentage for each interval and ranges from 

trace (1-2%) to massive (80%) pyrite and is located mainly within the FV unit. 

 
Figure 6.12  

Major Lithological Units and Their Code in the Database 
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6.4.1.3 Survey 

 

The survey information recorded in the files includes collar coordinates, dip, azimuth and 

down-hole survey data. Collars were surveyed by Corriveau and Associates Inc., a surveying 

company based in Val d’Or, Quebec, and hole deviation was measured using a Reflex EZ- 

Shot system at every 50 m down the hole. The data from the collar survey of the area was 

used to produce a Digital Terrain Model (DTM) that was used in the deposit modelling 

process. 

 

6.4.1.4 Specific Gravity 

 

NQE did not conduct any specific gravity tests; therefore, a typical average density of 

2.7 t/m3 was used for the resource estimate.  

 

6.4.1.5 Master Geological Database 

 

Micon received a Microsoft Excel file called Carheil.xlsx, which contained the geological 

database for Carheil property. The master database was created by importing the data 

described in Sections 6.4.1.1 to 6.4.1.4 from Excel spreadsheet files into GEMS 6.3 software. 

The GEMS 6.3 software was used for solids validation, geostatistics, resource modelling and 

resource reporting. 

 

6.4.2 Estimation Details 

 

The Carheil initial mineral resource estimate was prepared using geological interpretation, 

conventional statistical analysis on raw data, solid creation, statistical analysis on silver and 

gold composite sample data, geostatistical analysis, calculation of the interpolation 

parameters, block modelling, block model validation and classification. 

 

6.4.2.1 Polymetallic Mineralization 

 

The Carheil Project contains several polymetallic mineralized zones. There has been 

insufficient exploration to include the base metals and gold in the current resource estimate, 

but it is worth mentioning the existence of lead-zinc and copper-gold mineralization. 

 

The 2009 drilling program intercepted a 14-m thick massive sulphide zone that averaged 

about 2.55% zinc in the Ag1 polymetallic zone. This, and potentially other massive sulphide 

zones, should have metallurgical testing conducted on them and explored further to see if 

they have lateral continuity and thickness that may warrant them for consideration as 

possible mining targets. The results received to date suggest that the principle metal of 

economic interest in the Carheil Project is silver, but the assay results for zinc, lead and gold 

demonstrate that the lead-zinc mineralization envelope is broader than the currently defined 

silver mineralization. The gold mineralization is separate from the silver mineralization and 

has not been outlined yet. The results to date suggest that the gold mineralized zone is below 
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the Ag1 polymetallic zone. Data analysis indicates that high zinc values generally correlate 

with higher lead, and higher copper correlates with higher gold. 

 

The basic statistics for the base metals are tabulated in Table 6.6.  

 
Table 6.6   

Basic Statistics of the Assay Data 

 

Variable Zn Pb Cu 

Number of Samples 4,958 4,962 4,962 

Minimum Value (%) DL DL DL 

Maximum Value (%) 17.25 9.86 7.24 

Mean (%) 0.11 0.19 0.05 

Median (%) 0.01 0.03 0.01 

Variance (%) 0.25 0.22 0.06 

Standard Deviation 0.50 0.47 0.24 

Coefficient of Variation 1.99 2.15 4.19 

 

Graphic results are illustrated on vertical sections shown in Figure 6.13. 

 

At this stage in 2012 NQE did not have a metallurgical study that could determine the 

recovery from the separation of zinc, lead and copper minerals and gold to marketable 

concentrates.  In order to convert the Zn, Pb, Cu and Au assay results to silver equivalent 

estimates and report the mineral resources NQE has to conduct metallurgical testwork and 

determine the recoveries for each element and other relevant conversion factors to be used to 

estimate the metal equivalent grade. NQE did not conduct any metallurgical testwork on the 

Carheil Project. 

 

Micon 2012 Comments and Recommendations 

 

The Ag1 polymetallic zone is complicated by the variations of the silver, gold, zinc and lead 

grades within the zone. NQE should conduct a metallurgical test in order to determine the 

recoveries for silver, gold, zinc, lead and copper and calculate the metal equivalent grade to 

evaluate the full economical potential of the Carheil Project. This continues to be a necessary 

part of the next exploration phase of the Carheil Project 

 

6.4.2.2 Mineralized Domains 

 

The resource area covered by the last drilling program up to December 31, 2011, is 

historically referred as the Nordest area.  It consists of a main zone called the Ag1 vein, a 

subsidiary vein called the Ag2 vein and small satellite lenses (Ag0, Ag100, Ag3) around 

them. Collectively the Ag1 vein, Ag2 vein and the small satellite lenses are called the Ag1 

polymetallic zone. 

 

The main Ag1 vein strikes northwest-southeast with a 62-67ᵒ dip and has been intersected in 

30 drill holes continuously for a distance of about 400 m. It strikes sub-parallel to the contact 

of the felsic volcanic unit (Figure 6.14). The mineralized zone has a variable thickness. For 



 
 

 55 

resource estimation purposes, only the intervals with Ag >50 g/t were included in Ag1 and 

Ag2. Ag1 ranges from 1.5 m to 17.96 m; where Ag1 exceeds 10 m, it is comprised of high-

grade intervals, often with intercalations of low-grade and poorly mineralized intervals. 

 
Figure 6.13  

Vertical section 525E with Silver, Zinc and Lead Assay Results 
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Figure 6.14   

General 3-D Model of the Nordest Mineralized Zone and the Surrounding Lithology Without the 

Overburden and Felsic Volcanics 

 

 
 

The Ag2 vein is not completely defined, because it was intersected in only a few drill holes. 

It appears to be a narrow, steep vein, almost parallel to the main Ag1 vein system. It dips 

south at about 65o and, at this stage of exploration, has a limited strike length (i.e. less than 

100 m). It is compact, 1.5 to 3 m in thickness, and is characterized by lower grade 

mineralization. 

 

6.4.2.3 Statistics on Raw Assay Data 

 

Statistical analysis of the raw assay data was conducted primarily to determine the 

mineralization indicator grade defining the envelope of the resource zone. The distribution of 

sample length for the drill hole samples within the mineralized zone is presented as a 

histogram in Figure 6.15. A compositing interval of 1.5 m was chosen because the majority 

of sample lengths were between 1.0 and 2.0 m and the mean sample length was 1.18 m, 

although some historical samples are longer.   
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Figure 6.15   

Histogram of Sample Length (raw data) 

 

 
 

The primary statistics of the raw assay data are presented in Table 6.7. 

 
Table 6.7   

Basic Statistics of Raw Assay Data 

 

Variable Ag  Au  

Number of Samples 6,031 6,031 

Minimum (g/t) 0.01 0.005 

Maximum (g/t) 1,760 11.75 

Mean (g/t) 8.4 0.41 

Median (g/t) 1.4 0.01 

Variance 1,720 0.06 

Standard Deviation 43.5 0.25 

Coefficient of Variation 5.17 0.61 

 

The cumulative frequency histogram displays a highly skewed distribution for the silver and 

gold assays. A long tail of high silver values with low frequency is shown on Figure 6.16 and 

Figure 6.17. The log-normal probability plot for the silver raw assay data (Figure 6.16) 

reveals a break at approximately16.1 g/t Ag at the lower end of the scale, representing lower 

limits of the outer/broader envelopes of mineralization.  Other breaks occurring below the 

1 g/t break are insignificant as they are due to variations in detection limits at the four 

laboratories used by NQE. 
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Figure 6.16   

Cumulative Frequency Histogram and Probability Plot of the Raw Assay for Ag (g/t) 

 

 
 

The frequency of the Ag assay results, plotted on a logarithmic scale show that all data is 

from a single population. There is a limited amount of very high-grade assay results, but the 

probability plot (Figure 6.16) suggests that the graph is almost flat around 850 g/t Ag and 

more than 99% of the assays are included in the data set. A grade capping factor of 

850 g/t Ag was used by Micon and a total of two Ag values were capped, prior to 

compositing. Accordingly, the 1,760 g/t recorded over 0.45 m was cut down to 850 g/t Ag 

and 1,210 g/t recovered from 1.25 m was replaced with 850 g/t. 

 
Figure 6.17   

Cumulative Frequency Histogram and Probability Plot of the Raw Assay for Ag (g/t) (Log Scale) 

 

 
 



 
 

 59 

The raw assays from the data set were used to prepare an X-Y scatter plot (Figure 6.18) and 

check for correlation between the silver and gold mineralization. The data does not show a 

clear positive or a negative correlation and most likely there are two different stages of 

mineralization forming separate but partly overlapping mineralized zones. 

 
Figure 6.18   

Scatter-Plot of Raw Silver and Gold Assay Results (Log Scale) 

 

 
 

6.4.2.4 Solid Creation/Modelling 

 

The two mineralized domains (the Ag1 vein and the Ag2 vein) were modelled in GEMS 6.3 

software using interactive 3-D triangulation supported by sectional interpretation. The 3-D 

solids are shown on Figure 6.19. 

 

For both the Ag1 and Ag2 veins, a cut-off grade of 50 g/t Ag was used to model the solid.  

The 50 g/t Ag cut-off was used in order to outline the potential mineralized envelope and 

demonstrate the continuity of the mineralization. In some cases, lower grade intervals were 

included when they were between high-grade intervals to maintain mineralization and 

geological continuity. The Ag1 vein was modelled considering that the Project has 

reasonable prospects for economic extraction by underground exploitation. The minimum 

horizontal width for the mineralized zone was set at 1.5 m. Points defining the limits of each 

solid were snapped to the end points of the appropriate drill hole intervals to ensure proper 

sample capture. Snapped points were validated through visual checks. Using an in-built 

module within the GEMS® software, the volumes were verified to ensure that there were no 

intersections or invalid (open or shared) edges. 
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Figure 6.19   

3-D Model of Ag1 and Ag2 Mineralized Zones 

 

 
 

6.4.2.5 Compositing and Statistics on Composites 

 

Composites were developed within the mineralized envelope, which includes the main Ag1 

vein system, the Ag2 vein and additional satellite lenses. Statistical analysis of composite 

samples within the solids was performed to determine population patterns and global means. 

The statistical results are presented in Table 6.8. 
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Table 6.8  

Basic Statistics on Sample Composites Within the Mineralized Envelopes 

 

Variable Total Ag1 Ag2 Satellite lenses 

Number of Sample Composites 69 51 12 6 

Minimum (g/t Ag) 50.20 50.20 52.10 51.0 

Maximum (g/t Ag) 479.59 447.0 479.59 82.5 

Mean (g/t Ag) 108.10 110.67 114.43 64.77 

Median (g/t Ag) 73.8 81.70 70.95 64.15 

Variance 6,896.3 5932 13,520.04 133.61 

Standard Deviation 83.07 76.36 116.28 11.56 

Coefficient of Variation 0.77 0.69 1.02 0.18 

 

The composites were calculated using a single cut-off value method.  The composite lengths 

were based on the intervals that have values greater than or equal to a 50 g/t silver cut-off 

value and minimum length composite interval of 0.4 m. All drill holes from NQE’s 

exploration program and holes B-1098 and B-906 from the historical exploration were 

included in the subset of assay data. Composite values for silver and gold were calculated 

from the raw assay data with silver used as the controlling parameter. The maximum 

inclusion length was 3 m for waste or low-grade intervals with silver less than 50 g/t.  These 

low-grade and waste intervals were included in composited intervals between high-grade 

samples.   

 

Silver composite results display a positively skewed distribution. The cumulative frequency 

histogram and log-probability plot (Figure 6.20) show that the bulk of the mineralization 

values are between 50.20 g/t and 121.90 g/t Ag. Values below this range are due to waste 

inclusions as described under Section 6.4.2.1. Silver values between the 150 g/t and 260 g/t 

Ag represent the medium grade mineralization, while values above 260 g/t Ag represent the 

high-grade lenses within the mineralized zone.  

 
Figure 6.20   

Cumulative Frequency Histogram and Probability Plot of the Ag Composites (Log scale) 
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6.4.2.6 Grade Variography 

 

Only the main Ag1 vein and the subsidiary Ag2 vein are close to each other and have enough 

composite data for geostatistical analyses. For this reason, the whole vein system was 

considered for variographic analysis, as the smaller subsidiary Ag2 vein does not have 

adequate sample coverage for separate analysis. Accordingly, variography was conducted to 

define the continuity of the mineralization, to establish the maximum range/distance over 

which samples/drill hole intercepts may be correlated and the optimum parameters for the 

search ellipse to be used in the interpolation of grades.  

 

Initially, a down-hole variogram was computed in order to establish the nugget effect. 

Subsequently, three variograms, to cover the principal geometrical directions, were computed 

and modelled using the nugget effect established from the down-hole variogram. The 

azimuth of the anisotropy ellipsoid had a 100ᵒ bearing and -65ᵒ dip. Figure 6.21, Figure 6.22, 

and Figure 6.23 present the variogram details. 

 
Figure 6.21   

Major Variogram  
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Figure 6.22  

Semi-Major Variogram 

 

 
 

Figure 6.23   

Minor Variogram 
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The results are summarized in Table 6.9. 

 
Table 6.9   

Summary Results of the Vein System Variography for Silver 

 

Parameter Axis Direction 
Model 

Type 
Nugget Sill 

Variogram 

Range 

Variogram 

model 
N/A Down-hole Spherical 0.175 0.21 90 

Anisotropy 

ellipse 

Major (x) Along strike Spherical 0.175 0.38 67 

Semi-major (y) Down-dip Spherical 0.175 0.38 60 

Minor (z) Along width Spherical 0.175 NC NC 
NC-not enough data to be calculated 

 

Based on the ranges of influence, the maximum distances over which drill intercepts and 

samples can be correlated along strike and down dip are 67 m and 60 m, respectively. Thus, 

the maximum dimensions of the radii of the search ellipsoid for grade interpolation of the 

Carheil Nordest area (Ag1) should not exceed 67 m by 60 m by 2 m for a Measured 

Resource. For an Indicated Resource, the radii of the search ellipsoid for grade interpolation 

were 90 m by 60 m by 6 m (less than 100 m). Micon was unable to determine the width for 

the ellipse from the variograms and used 6 m as the width as this is believed to be the 

economic width of the veins that may potentially be mined. The ranges are typical for silver-

gold VMS deposits. 

 

6.4.2.7 Block Model Definition/Description 

 

The block model for the Carheil Project contains the Ag1 and Ag2 veins but they are coded 

differently. 

 

The block model origin is defined by x = 400, y = -420 and z = 280. The block size is 10 m x 

2 m x 10 m. The overall extensions of the block model are 400 m length x 150 m width x 750 

m depth. The model was not rotated. 

 

Partial percentages were used at the solid/mineralization envelope boundary to get an 

accurate volume representation. A volume check of the block model versus the 

mineralization envelopes Ag1 and Ag2 revealed a good representation of the volumes of the 

solids. 

 

6.4.2.8 Grade Interpolation/Search Parameters 

 

In deriving the search radii for the search ellipsoid, Micon applied the maximum ranges of 

influence as determined by the variography (see Table 6.9). The search parameters adopted 

for the resource estimate are summarized in Table 6.10. 

 

Due to limitations of data, only three isotropic searches were employed, with the third being 

made large enough to populate the entire solid. 
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Table 6.10   

Summary of Search/Interpolation Parameters for the Carheil Nordest Area 

 

Variable Pass 1 Pass 2 Pass 3 

x (m) 90 180 360 

y (m) 60 120 240 

z (m) 6 12 24 

Minimum number of samples 3 2 1 

Maximum number of samples 12 12 12 

Maximum samples/drill hole 4 6 12 

 

For all passes, a maximum number of samples per drill hole was designed to control the 

number of drill holes in the interpolation. 

 

For Pass 1, a minimum number of three samples and a maximum of four samples per drill 

hole were used for interpolation to ensure that the nearest samples were accorded the highest 

weighting and that a minimum of the three closest holes were used in the interpolation. 

 

For Pass 2, the maximum number of six samples per drill hole was designed to ensure a 

minimum of two drill holes were included in the interpolation, and the interpolation went 

beyond the limits of Pass 1. 

 

For Pass 3, parameters were designed to ensure that all blocks of the block model were filled. 

The search ellipsoid was inclined at -60 degrees for the Ag1 and Ag2 mineralized veins.  

 

6.4.3 Mineral Resource Estimate 

 

6.4.3.1 Resource Modelling/Estimation and Categorization 

 

Block grades for silver were interpolated into the individual blocks of the mineralized 

domains/envelopes using the search parameters described above and the True Inverse 

Distance (ID2) function of the GEMS® software. The resources included in this block model 

are classified as Indicated and Inferred Resources for the following reasons: 

  

The mineral resources included all mineralized blocks within one to three times the 

variogram range and were estimated with a minimum of two drill holes.  

 

The mineral resources for the areas and blocks that were estimated in Pass 1 were classified 

in the Indicated category and the blocks estimated in Passes 2 and 3 that did not meet the 

criteria of the Indicated category are classified in the Inferred category. Generally, the 

Indicated resource area has been drilled on a 50 m by 50 m and the Inferred resource areas 

have been drilled on 100 m by 100 m grid or larger. 

 

The resource block model was subjected to analysis using conventional GEMS® software, to 

define potentially economic mineralized blocks, using the economic criteria described above 

(Figure 6.24).  
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Figure 6.24   

Block Model of the Nordest Area, Carheil Project with Drill Hole Traces and Grade Distribution  

 

 
 

The Historical Mineral Resource is presented in Table 6.11 at 100 g/t and 50 g/t silver cut-off 

grades. In 2012, Micon recommended that NQE use the 50 g/t Ag cut-off grade as the basis 

of the mineral resource estimate for the Carheil Project. 
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Table 6.11  

Carheil Project, Historical Mineral Resource Summary for Nordest Area, as of November 30, 2012 

 

Category 
Mineralized 

zone 

Grade 

group 

(g/t Ag) 

Volume 

(m3) 

Density 

t/m3 
Tonnes 

Average Silver 

Grade 

(g/t Ag) 

Contained 

Silver 

(oz) 

Indicated 
Ag1 

>100 63,000 2.7 170,000 185.9 1,014,000 

 50-100 77,000 2.7 209,000 67.4 452,000 

Total:  50.0 140,000 2.7 379,000 120.5 1,466,000 

        

Inferred 
Ag1 

>100 135,000 2.7 364,000 160.1 1,874,000 

 50-100 403,000 2.7 1,088,000 74.4 2,601,000 

 Subtotal 50.0 538,000 2.7 1,452,000 95.9 4,475,000 

 
Ag2 

>100 7,000 2.7 20,000 101.2 65,000 

 50-100 34,000 2.7 92,000 72.0 212,000 

 Subtotal 50.0 41,000 2.7 112,000 77.2 277,000 

Total Ag1+Ag2 50.0 579,000 2.7 1,564,000 94.6 4,755,000 

Note: Resource tonnes and ounces have been rounded and may not total due to the rounding.  
 

It was Micon’s opinion, in 2012, that there are no known environmental, permitting, legal, 

title, taxation, socio-economic, marketing or political issues that would adversely affect the 

2012 historical mineral resources presented above. However, the 2012 mineral resources 

presented herein are currently considered to be historical mineral resources and are not 

mineral reserves as they have not been subject to adequate economic studies to demonstrate 

their economic viability.  

 

The 2012 mineral resource estimate was compliant with the CIM standards and definitions 

required by NI 43-101 in 2012, however, it currently stands as an historical estimate due to 

the changes in the CIM standards and definitions in May, 2014. Micon has reviewed the 

2012 NQE estimate for this report but has not done sufficient work to classify the historical 

resource estimates as a current estimate. Imperial Mining is not treating the historical 

estimate as a current estimate. The effective date of the historical estimate was November 30, 

2012. 

 

Micon notes that further work, including metallurgical testwork and specific gravity 

determinations of the various rock types, will be necessary prior to being able to state a 

mineral resource estimate according to the May, 2014 CIM standards and definitions. Micon 

also notes that the cut-off grade assumptions would need to be revised to reflect current 

mining costs and silver prices.  

 

There are no other mineral resources or mineral reserves estimated on any other portion of 

the Carheil Project. 

 

6.5 HISTORICAL PRODUCTION 

 

No historical production has occurred on the Carheil property. 
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 

 

7.1 REGIONAL GEOLOGY 

 

Rocks of the Casa-Berardi-Selbaie region are included in the northern portion of the Abitibi 

greenstone belt, in the eastern portion of the Superior orogenic province of the Canadian 

Shield (Goodwin and Riddler, 1970; Dimroth et al., 1982). Rock units of the region are 

essentially of Archean Age and regional metamorphism ranges from greenschist to 

amphibolite facies near syn-late intrusive masses or approaching the Grenville front (Jolly, 

1978).   

 

From a lithostratigraphic point of view, the northern portion of the Abitibi greenstone belt 

exhibits two major types or stages of volcanism. Firstly, a fissure related sub-marine lava 

plain type volcanism (and/or shield volcanism) of komatiitic and tholeiitic affinity and 

secondly an island arc type volcanism of tholeiitic and calc-alkaline affinity. The following 

description of the regional geology comes from Lacroix et al., 1990. 

 

“The Harricana-Turgeon belt (HTB) is a poorly known volcano-sedimentary belt in the 

northwest part of the Abitibi Sub-Province; it includes the Matagami, Joutel, Brouillan 

and Casa-Berardi mining districts. The HTB is dominated by volcanic rocks, which cover 

65% of its surface area, followed by sedimentary (18%) and plutonic (17%) rocks. It is 

also transected by numerous deformation zones located either at the contact of volcano-

sedimentary units and granitoid bodies or cross-cutting them. A preliminary geological 

synthesis shows that mineral deposits are associated with certain regional geologic 

elements. 

 

The volcano-sedimentary units are grouped here into twelve band-shaped lithotectonic 

domains, most of which extends for more than 150 km east-west in the HTB. Each domain 

is defined by lithologies and facies associations, and gradiometric and electromagnetic 

signatures. Eight domains are composed of basaltic or basaltic to komatiitic associations, 

interlayered with thin pelagic sediments, representing sub-marine lava plains. Two 

domains are composed of basaltic to rhyolitic associations that are interpreted as 

volcanic arcs formed by one or several central volcanic complexes. 

 

The sedimentary rocks are grouped into two lithotectonic domains. Each is composed of 

rhythmic sequences of turbiditic sandstone-siltstone-shale, Algoma-type banded iron 

formations and conglomerates bearing plutonic and volcanic pebbles. These three facies 

come partly from mass flow at the bottom of a slope in a moderately deep marine 

environment. In each domain, a conglomerate-sandstone-siltstone sequence, containing 

polygenetic pebbles of local provenance, is similar to Timiskaming-type alluvial deposits. 

 

The nineteen granitoids, found within the HTB and its border, belong to numerous 

petrographic suites, and have been grouped into four structural families: pre-tectonic, 

pre-to early-tectonic, syn-to late-tectonic, and late-to-post-tectonic. The pre- to early 
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tectonic plutons are presumed to be sub-volcanic and are generally associated with the 

volcanism of central complexes. 

 

The HTB mineral resources consist essentially of polymetallic (Cu-Zn-Ag-Au) and gold 

(Au-Ag) deposits. The polymetallic deposits are located exclusively in the two 

lithotectonic domains composed of basaltic to rhyolitic associations (Matagami-Brouillan 

and Joutel-Raymond). All gold deposits are associated with deformation zones 

superimposed on lithotectonic domain contacts and highlighted by grapihitic units. Most 

of the deposits are hosted in the Casa-Berardi and Douay deformation zones, located at 

the contact of the Cartwright basaltic to komatiitic domain and the Taibi sedimentary 

domain.” 

 

Figure 7.1 is a regional geological map of the area surrounding the Carheil property. 

 

7.2 CARHEIL PROPERTY GEOLOGY AND MINERALIZATION 

 

7.2.1 Stratigraphy 

 

On the Carheil property, units strike in an east-southeast direction (N110°) and dip to the 

south (70°S). Younger stratigraphic units are also to the south. Minor northeast-striking 

faults have been interpreted from the magnetic maps and government maps show a 

longitudinal fault corresponding regionally to the top of the Brouillan-Mattagami domain. 

 

7.2.1.1 Brouillan-Mattagami Domain 

 

The Brouillan-Mattagami domain hosts the Mattagami area volcanogenic massive sulphide 

(VMS) deposits, the Selbaie polymetallic deposits and NQE’s Nordest area. 

 

In the northeast portion of the property, a felsic-intermediate volcanic package is observed. 

Narrow bands of rhyolitic-dacitic (flows and pyroclastics) and andesitic units are intercalated 

with intermediate intrusive rocks (probably syn-genetic) and exhalites. Sericitization, 

silicification and pyritization is commonly observed in this package of rocks and base and 

precious metal mineralization is also noted. It is in these facies that the Nordest showing is 

found. That mineralization appears to extend to the east-southeast where Xstrata has been 

conducting drilling on its adjacent ground in recent years. This favorable rock package 

appears to extend onto the eastern block of claims but NQE has not performed any work in 

this area so far. This package does not correlate with the one that hosts the Selbaie mine. It is 

a distinct package that overlies the favourable Selbaie stratigraphy.   

 

 



 

 

 

7
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Figure 7.1  

Regional Geology of the Carheil Property 

 

 
Figure supplied by NQ Exploration Inc. and dated October, 2012. 



 
 

 71 

The Nordest showing mineralization and alteration appears to be related to a VMS 

environment as indicated by the presence of a barren massive sulphide lens near the top of 

the package and strong chloritization lower down the stratigraphy. However, the silver 

mineralization discovered there does not appear to be related to the sulphide content. NQE’s 

personnel believe that a yet undefined structural event might have generated the silver 

deposit. At the sample scale, it appears clear that the best silver mineralization is related to 

micro quartz veinlets, strong silicification and pyritization of the felsic-intermediate package. 

Massive sulphide intersections are, at best, anomalous in silver. 

 

The Ag1 polymetallic zone (the primary silver rich unit) is observed near the top of the 

felsic-intermediate package and below the massive sulphide lens, and it is almost parallel to 

the upper contact of the unit, although, a slight cross cutting relationship can be debated. A 

gold-bearing zone was found at depth. The latter is observed deeper within the felsic-

intermediate package and has only been intersected by three holes. There is a possibility that 

the gold-bearing zone could be parallel to the Ag1 polymetallic zone. 

 

Silver occurs mostly in its native state. It has been observed in the core on several occasions 

as fine to coarse disseminations within the quartz veinlets or within the strongly silicified 

areas. A few thin sections studied in 2010 from core samples of the Ag1 polymetallic zone 

did not reveal any silver minerals (Gauthier, 2010). It was noted that the Ag1 polymetallic 

zone is usually very competent and that the rock quality designation (RQD), if performed, 

would be quite high. The mineralization does not appear to be controlled by a major 

structure. 

 

7.2.1.2 Enjalran Domain 

 

Overlying the Brouillan-Matagami domain (directly south of the Nordest showing area) and 

covering most of the Carheil property is a thick package volcanic rocks called the Enjalran 

domain. According to Lacroix et al. (1990) this domain contains peridotite sills (as seen in 

the centre of the property) corresponding to strong gradiometric highs. Commonly, massive 

basaltic flows are coarse-grained and may, in fact, be gabbroic sills. The abundance of 

coarse-grained massive flows, the presence of pillowed flows, the paucity of vesicles and 

amygdules and the extensive lateral continuity of flows indicate a deep submarine paleo-

environment. The interstratification of pelagic and chemical sediments with the basaltic 

flows also supports this interpretation. These argillaceous and graphitic units are represented 

on airborne electromagnetic (AEM) maps as linear anomalies of great lateral extent. No 

significant mineralization has been found within this unit on the property to date but it does 

host a gold showing to the north of the Carheil Project. 

 

Figure 7.2 illustrates the local geology of the Carheil property and surrounding area. 
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Figure 7.2  

Geology Map of the Carheil Property and Surrounding Area 

 

 
Figure supplied by NQ Exploration Inc. in October, 2012 and modified by Micon (September, 2017).   
 



 
 

 73 

8.0 DEPOSIT TYPES 

 

The following text is taken from Wilton (1998). 

 

“Volcanic igneous rocks play a critical role in the formation of volcanogenic massive 

sulphide (VMS) deposits, which are important producers of copper, lead and zinc, as well 

as lesser amounts of gold and silver. 

 

VMS deposits are found in every Canadian province and territory except Alberta and 

Prince Edward Island, and are significant producers in British Columbia, Manitoba, 

Ontario, Quebec, New Brunswick and Newfoundland. Like sedimentary exhalative 

deposits, they are a type of mineralization formed by the exhalation of hydrothermal fluids 

on to the sea floor. VMS occurrences are associated with submarine igneous rocks, 

though sedimentary rocks may also be in the vicinity.  

 

There are three main types of VMS deposits: copper-zinc, copper-zinc-lead, and Besshi. 

These deposits are well-defined, with a stockwork feeder zone grading into the massive 

sulphide (Figure 8.1). The stockwork zone is epigenic (that is, younger than the host rock) 

and represents the region through which hydrothermal fluids exhaled on to the sea floor. 

The stockwork zone appears in dormant exhalative systems as networks of predominantly 

quartz and sulphide veins with disseminated sulphides. These networks are central to 

altered country rock in that secondary mineralogy is produced when hydrothermal fluids 

pass beneath the massive sulphide on their way to exhalation. The massive sulphide layer 

forms when the dissolved components (sulphur and base metals) in the hydrothermal 

fluids precipitate directly on the sea floor. The massive sulphides are then bounded by 

enclosing volcanic and sedimentary rocks. This process is described as syngenetic, 

meaning that the massive sulphide formed at the same time as the host rocks.  

 

Chemical sedimentary rocks such as chert, barite, gypsum and carbonate are commonly 

associated with the massive sulphide horizons, and formed through the precipitation of 

fluids from the system that also produced the sulphide. The massive sulphide layers are 

stratabound (sandwiched between other rock strata) and generally stratiform (layered in 

appearance).  

 

Igneous rocks play a key role in the formation of VMS deposits, and can be divided into 

two groups: the high-temperature basaltic-gabbroic group and the lower-temperature 

rhyolitic-granitic group. The difference between the two is that rhyolitic rocks contain free 

silica (quartz), whereas those of the basaltic group do not. This chemical difference also 

manifests itself in the abilities of associated magmas to flow. Since basalts are less viscous 

than rhyolites, magma chambers filled with rhyolite are more likely to "dome up," and 

ultimately explode, than those filled with basalt, as the basaltic magma will flow from the 

chamber. Basalts are dark in color and referred to as mafic rocks, whereas the lighter-

colored rhyolitic rocks are called felsic rocks. Also, mafic igneous rocks have greater 

copper concentrations, while felsic igneous rocks have more lead.  
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VMS mineralization has been forming throughout Earth's history. The oldest deposits are 

about 3.4 billion years old, whereas the youngest form even today on the sea floor. In fact, 

VMS occurrences are the only significant class of mineral deposits that we can observe in 

the process of formation. The generic VMS model suggests that such deposits form when 

sea water circulates through permeable rocks on the ocean floor. The sea water intake 

occurs at some distance from a magmatically heated zone, wherein water is drawn 

downwards towards the heat, becoming heated itself in the process. The heated sea water 

progressively reacts with the rocks through which it is flowing, dissolving metals out of 

rock and concentrating them (this fluid essentially changes its composition from that of 

sea water). The fluids then flow upwards along fractures in the oceanic rock to the sea 

floor where the now-hot fluids exhale. This cyclical convection can be likened to what 

happens to water boiling in a pot: cold water flows from the sides of the pot down to the 

base, where it is heated, before rising upwards through the centre. 

 

Igneous rocks provide the metals, sea water provides the fluid, and the cooling magma 

chamber provides the heat to drive the ore-forming hydrothermal system. In some 

deposits, it has been demonstrated that the magma chamber itself may have contributed 

some metals or fluids to the ore-forming system.” 

 
Figure 8.1  

Typical VMS Geological Environment 

 

 
Source: Wilton, 1998. 

 

NQE’s exploration programs at the Carheil Project were planned and executed on the basis of 

the deposit models discussed above. 
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9.0 EXPLORATION 

 

Imperial Mining is in the process of acquiring the Carheil Project as part of NQE’s spinout 

out of its Quebec properties into the Imperial Mining. While NQE did conduct exploration on 

the Carheil property prior to 2012, it has not conducted any exploration on the property since. 

 

Imperial Minerals has not conducted any work on the Carheil Project. Prior to the spinout of 

the Carheil Project to Imperial Mining, NQE optioned the Carheil Project to SOQUEM and 

Imperial Mining has now inherited this option agreement. 

 

Prior to Imperial Mining acquiring the property NQE had conducted a number of exploration 

programs on the property which successfully identified a silver rich zone beneath the massive 

sulphide mineralization. NQE’s exploration programs are discussed in Section 6.0 of this 

Technical Report. 
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10.0 DRILLING 

 

Imperial Mining is in the process of acquiring the Carheil Project as part of NQE’s spinout 

out of its Quebec properties into the Imperial Mining. While NQE did conduct drilling on the 

Carheil property prior to 2012, it has not conducted any exploration on the property since. 

 

Imperial Minerals has not conducted any drilling on the Carheil Project. Prior to the spinout 

of the Carheil Project to Imperial Mining, NQE optioned the Carheil Project to SOQUEM 

and Imperial Mining has now inherited this option agreement. 

 

Prior to Imperial Mining acquiring the property NQE had conducted a number of drilling 

programs on the property which successfully identified a silver rich zone beneath the massive 

sulphide mineralization. NQE’s drilling programs are discussed in Section 6.0 of this 

Technical Report. 
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11.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 

 

Imperial Mining is in the process of acquiring the Carheil Project as part of NQE’s spinout 

out of its Quebec properties into the Imperial Mining. NQE did conduct exploration on the 

Carheil property prior to 2012, and therefore it had outlined sample preparation, analysis and 

security procedures to be followed during the programs which were described in the 2012 

Technical Report. However, NQE has not conducted any exploration on the property since 

2012. 

 

Imperial Minerals has not conducted any drilling or sampling on the Carheil Project. Prior to 

the spinout of the Carheil Project to Imperial Mining, NQE optioned the Carheil Project to 

SOQUEM and Imperial Mining has now inherited this option agreement. Since SOQUEM is 

in the process of earning a 50% interest in the Carheil Project, SOQUEM will be outlining its 

own sample preparation, analysis and security procedures for any exploration or drilling 

programs it will conduct. 
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12.0 DATA VERIFICATION 

 

The following Section has been extracted in its entirety from Section 12.0 of the 2012 

Technical Report and updated where necessary. A new site visit was not conducted when re-

issuing this report to Imperial Mining. No new site visit was necessary as neither NQE nor 

Imperial Mining has conducted further work on the Carheil Project since the previous 

December, 2012 report was issued. Therefore, no new scientific or technical data/information 

has been added to the database for the Carheil Project. 

 

12.1 2012 NQE SITE VISIT 

 

Micon visited NQE’s Carheil Project between October 10 and 11, 2012 with the first portion 

of the trip devoted to reviewing the core in Rouyn-Noranda and the actual site visit to the 

Carhiel Project occurring on October 11. Micon was assisted during the site visit by a 

number of former employees of NQE. 

 

During the site visit the core storage facility and offices of NQE in Rouyn-Noranda as well as 

the property were visited.  

 

In 2012, the core storage facility was located close to the airport and contained all but the last 

couple of holes completed during NQE’s drilling campaigns. The last holes drilled by NQE 

as well as the pulps and rejects for most of the samples are stored in a secure facility behind 

NQE’s offices in Rouyn-Noranda. 

 

During the 2012 visit, 10 random pulp samples from the drilling were taken to independently 

verify the mineralization encountered during the drilling programs.  The pulp samples were 

obtained from the assay laboratory pulp samples that were returned to NQE. The pulp 

samples were carried back to Toronto where a portion of the pulp (grab sample) was 

extracted by Micon and sent to TSL Laboratories Inc. (TSL) of Saskatoon, Saskatchewan, an 

independent assay laboratory. The portion of the pulp sample extracted by Micon was 

equivalent to approximately half the pulp sample. Table 12.1 summarizes the drill holes and 

intervals for the 10 pulp samples.   

 

Table 12.2 compares the Carheil assay results with the Micon assay results. Micon noted 

that, while its assay results varied in some instances from those obtained by NQE for the 

same drill interval, the differences were generally explained by a possible nugget effect in the 

higher-grade silver and gold samples or due to the lower base metal grades contained in a 

number of samples that were near detection limits. Nonetheless, the samples obtained by 

Micon support the general tenor of NQE’s assay results. 
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Table 12.1  

Summary of the Carheil and Micon Pulp Samples 

 

Carheil Sample 

Number 

Drill Hole 

Number 

Mineral Intersection (m) Micon Sample 

Number From To Core Length 

122000 CA-2010-09 626.2 627.7 1.0 75002 

121993 CA-2010-09 617.7 618.7 1.0 75003 

121952 CA-2010-09 573.25 574.25 1.0 75004 

121951 CA-2010-09 572 573.25 1.25 75005 

121946 CA-2010-09 565.75 567 1.25 75006 

121947 CA-2010-09 567.35 568.25 0.90 75007 

121948 CA-2010-09 568.25 569.5 1.25 75008 

J135171 CA-2011-013 647 648 1.0 75009 

J135168 CA-2011-013 645 645.6 0.6 75010 

J135167 CA-2011-013 644 645 1.0 75011 

 
Table 12.2  

Summary of the Carheil and Micon Assay Results 

 

Carheil 

Sample 

Number 

Assay Results Micon 

Sample 

Numbers 

Assay Results 

Au (g/t) Ag (g/t) Cu (%) Pb (%) Zn (%) Au (g/t) Ag (g/t) Cu (%) Pb (%) Zn (%) 

122000 0.013 1.9 0.0068 0.0047 0.1945 75002 0.015 4.8 <0.01 <0.01 0.21 

121993 4.52 17.9 0.0051 0.0137 0.92 75003 4.52/3.22 17.9 <0.01 0.16 0.94 

121952 0.267 63.9 0.0377 0.431 1.14 75004 0.260 65.1 0.04 0.48 1.27 

121951 0.266 65.5 0.0279 0.344 1.045 75005 0.210 100.5 0.03 0.39 1.11 

121946 0.083 45.9 0.0146 0.234 0.523 75006 0.080 51.7 0.01 0.37 0.56 

121947 0.048 281 0.012 0.219 0.394 75007 0.045 259.9 0.01 0.24 0.40 

121948 0.079 680 0.0186 0.221 0.477 75008 0.035 734.4* 0.02 0.24 0.49 

J135171 0.078 9.1 0.0051 0.0037 0.1885 75009 0.110 10.4 <0.01 <0.01 0.19 

J135168 0.013 7.2 0.0057 0.033 0.297 75010 0.015 7.9 <0.01 0.04 0.33 

J135167 0.036 8.9 0.0168 0.0209 0.51 75011 0.035 11.4 0.02 0.02 0.55 
Note * Sample determined by fire assay/gravimetric. 
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Micon arranged for its pulp samples to be analyzed for silver, gold, copper, lead and zinc. 

TSL’s quality system conforms to requirements of ISO/IEC Standard 17025 Guidelines. 

NQE has no relationship with TSL and Micon’s relationship was a client based relationship 

for the purposes of assaying the mineral samples derived from the 2009 drilling program. 

TSL is an independent laboratory which provides analytical services to the mining industry, 

like many other laboratories in North America. Appendix 2 contains the assay certificates 

from TSL. 

 

12.2 2012 DATABASE REVIEW 

 

NQE provided the geological information as a Microsoft Excel spreadsheet, called 

Carheil.xlsx. The file was compiled from historical data and the results from the NQE’s drill 

program. This file contained the collar, survey, assay, lithology, alteration, mineralogy, 

structures and vein information. Micon imported the drill hole data into GEMS 6.3 software 

and verified the information using Excel, GEMS 6.3 and visual checks. The geological 

database validation involved the following data checks: 

• Core logging and consistency in codes and procedures used during the different 

phases of the last exploration program and historical exploration. 

• Relationships between different tables, such as collar, survey, geology records and 

assay data.  

• Non-conforming geological information such as duplicate data for the sample 

numbers, lithology records, overlapping intervals or negative intervals. 

• Assay units and incorrect assay values (min and max) for each laboratory. 

• Accuracy of database assays compared to the original assay certificates and drill logs. 

• Accuracy of collar coordinates in exploration and survey grid system for each drill 

hole and collar elevations compared to the topography for each drill hole. 

• Down-hole survey information (dip and azimuth) for each hole. 

 

Some minor discrepancies were noted with duplication of sample intervals where duplicate 

analyses had been conducted. The necessary corrections were made. 

 

During the review of the drill hole plan, several discrepancies were noted on the vertical 

sections and the database provided by NQE. The azimuth of the holes in the down-hole 

surveys was equal to the magnetic azimuth. If the sections were prepared in the local grid, 

using the local East (X) and local North (Y), then the azimuth of the holes would need to be 

adjusted and the correction would include the orientation of the exploration grid, magnetic 

inclination and the difference between the true North and UTM North. During the resource 

estimate, Micon used the down-hole survey data provided by the NQE, without additional 

corrections to adjust them to the local grid. As a result, the solids and block model are 

rotated, but this does not affect the accuracy of the resource estimate. Accurate down-hole 

survey data is important for potential mine development and it should be corrected in the 

main database prior to undertaking further mineral resource estimates.   
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12.3 2012 MICON CONCLUSIONS REGARDING THE DATA VERIFICATION 

 

On the basis of the foregoing data verification exercises, Micon is satisfied that the database 

was generated in a credible manner. Minor inconsistencies were corrected and the geological 

database was found to be suitable for use in estimating the mineral resource. As Micon used 

GEMS® to estimate the mineral resources contained in this report, Micon recommends that 

NQE corrects its geological database, that was created and maintained using the Geotic 

software package before the next phase of the exploration and that it should be verified after 

future data additions. 

 

12.4 2017 MICON CONCLUSIONS 

 

Imperial Mining has inherited the 2012 NQE database and should conduct its own 

verification process independently of SOQUEM who optioned the Carheil Project prior to the 

spinout deal where Imperial Mining acquired the underlying rights to the Carheil Project. 

Imperial Mining should secure the drill core from the previous NQE drilling programs and 

ensure that it is still in good condition since along with the database these for the underlying 

basis of the historical 2012 mineral resource estimate.   
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13.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

 

Imperial Mining has obtained the Carheil Project from NQE as part of the spinout deal where 

it acquired all NQE’s base metal and gold exploration properties in Quebec. As this 

acquisition is recent Imperial mining has not performed any mineralogical or metallurgical 

testing on the Carheil Project. 

 

NQE did not conduct any mineral processing or mineralogical and metallurgical testing on 

the samples it obtained from the exploration programs it conducted on the Carheil property. 

When the previous 2012 Technical Report was published, NQE had indicated that it would 

most likely conduct testwork on future samples as it continued to explore the property but no 

further work was conducted. 

 

Micon recommends that, due to the polymetallic nature of the deposit, mineralogical and 

metallurgical testing be conducted during the next phase of exploration. This testing will 

assist in determining the following issues related to the mineralization; silver deportment, 

individual metal recoveries and deleterious elements among other items. 
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14.0 MINERAL RESOURCE ESTIMATES 

 

The 2012 mineral resource estimate was conducted on the mineralization contained in the 

Ag1 polymetallic zone discovered by NQE through its drilling programs. No further work 

was conducted on the property after this mineral resource estimate was conducted. While the 

2012 mineral resource estimate was compliant with the CIM standards and definitions 

required by NI 43-101 in 2012, it stands currently as a historical estimate due to the changes 

in the CIM standards and definitions in May, 2014. Micon has not reviewed the 2012 NQE 

estimate for this report and has not done sufficient work to classify the historical resource 

estimates as a current estimate and Imperial Mining is not treating the historical estimate as a 

current estimate. Details regarding the 2012 resource estimate are contained in Section 6 of 

this report. 

 

There are no known resource estimates for any of the other portions of the Carheil property. 
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TECHNICAL REPORT SECTIONS NOT REQUIRED 

 

The following Sections (Items) which form part of the NI 43-101 reporting requirements for 

advanced projects or properties are not relevant to the current Technical Report on the 

Carheil Project. 

 

 

15.0 MINERAL RESERVE ESTIMATES 

 

 

16.0 MINING METHODS 

 

 

17.0 RECOVERY METHODS 

 

 

18.0 PROJECT INFRASTRUCTURE 

 

 

19.0 MARKET STUDIES AND CONTRACTS 

 

 

20.0 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR 

COMMUNITY IMPACT 

 

 

21.0 CAPITAL AND OPERATING COSTS 

 

 

22.0 ECONOMIC ANALYSIS 
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23.0 ADJACENT PROPERTIES 

 

Several companies have been exploring for base and precious metals in the area but the most 

significant mineral deposit is the Selbaie Mine located approximately 5 km to the east of the 

main claim block controlled by NQE. The following text is from Taner (2000). 

 

“Les Mines Selbaie is a large, generally low-grade, polymetallic (Zn, Cu, Ag, Au) giant 

volcanic-associated ore deposit in the Harricana-Turgeon belt, which is part of the 

northern Abitibi Subprovince of Quebec. Economically recoverable mineralization 

occurred in three zones: the A1 (open pit), A2, and B Zones (underground). The pre-

mining resource was 54.9 Mt, including 8 Mt of sub-economic, locally silver-rich massive 

pyrite.  In the Selbaie region, calc-alkaline andesitic volcanics form the basement. The 

Brouillan Volcanic Complex formed within an island-arc setting on this regional 

basement.  Evolution of this complex involved the formation of a felsic magma chamber 

and the development of a large caldera structure over the Brouillan batholith. Second-

order linear and sub-parallel faults and rifts developed as a result of back-arc 

rifting/extension. The edges of these rifts were feeders for linear felsic volcanism (similar 

to fissural volcanism). During felsic volcanism, the feeder zones acted as conduits for 

hydrothermal fluids with associated pervasive potassic alteration. The alteration is 

characterized both vertically and laterally by well-defined quartz, sericite, K-feldspar 

and/or, locally, biotite halos, to produce a mushroom-shaped morphology. This K-

feldspar alteration is not common in most other volcanic-associated ore deposits. Mafic 

dikes cut all of the geological units and appear to occupy earlier synvolcanic structures. 

Regional green-schist-assemblage metamorphism and pervasive deformation affect all 

units. Thrust faults moved part of the Brouillan batholith and basement units over the 

Mine Sequence. Although there is no relationship between the earlier mineralizing events 

and these late thrust faults, the thrust faults probably played an important role in location 

of ore lenses.  

 

Three types of mineralization are present: 1) copper-rich veins and hydraulic breccias; 2) 

disseminated and stringer, low-grade and high volume zinc-copper mineralization; and 3) 

finely laminated, massive, locally silver-rich pyrite mineralization within structural 

basins. At the bottom of these basins and at the contact of welded acid tuff (WAT) units, 

massive pyrite zones are locally enriched in zinc, and contain the possible vestiges of 

black smoker-like material. The ore metals were probably derived from leached basement 

andesitic volcanics in a hydrothermal system powered by one or more heat sources within 

the Brouillan Volcanic Complex.  

 

The Selbaie deposits are mainly characterized by: (1) the presence of small volcano-

tectonic subsidence basins, which host chemical sediments and volcaniclastic materials; 

(2) pervasive potassic alteration; (3) locally high-grade silver mineralization (up to 1-2 

kg/t Ag); and (4) the presence of random zones of Pb mineralization.  

 

The Selbaie deposits can be closely compared with the copper-rich Murgul deposits, 

which belong to the eastern Pontides metallogenic province in Turkey. If conventional 
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classification criteria for the volcanogenic massive sulfide deposits (e.g., Noranda, 

Mattabi types, and recent subsea floor deposits) are taken into account, the Selbaie 

deposits still exhibit many differences in terms of alteration assemblages, physical 

volcanology and some styles of mineralization (low-grade and large volume). 

Consequently, the Selbaie deposits belong to a new sub-type of volcanic-associated sulfide 

deposit, which may be used in future exploration programs.” 

 

23.1 MICON COMMENTS 

 

Micon has not verified the information regarding adjacent properties and has not visited them 

or audited them. The information contained in this section of the report is not necessarily 

indicative of the mineralization at the Carheil Project. The information was generally taken 

from the various public documents and updated for any areas where new information was 

available for the adjacent properties. 
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24.0 OTHER RELEVANT DATA AND INFORMATION 

 

All relevant data and information regarding the Carheil Project are included in other sections 

of this Technical Report. 

 

Micon is not aware of any other data that would make a material difference to the quality of 

this report or make it more understandable, or without which the report would be incomplete 

or misleading 
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25.0 INTERPRETATION AND CONCLUSIONS 

 

Imperial Mining has acquired 100% the Carheil Project, subject to the SOQUEM option 

agreement, as part of its spin-out from NQE. Prior to 2012, NQE had discovered and 

identified the Ag1 polymetallic zone, as a potentially significant economic zone which 

required further work in order to fully understand the origin and extent of the mineralization.   

 

At the Carheil Project the felsic-intermediate unit is typically strongly altered and 

mineralized in sulphides (primarily pyrite, sphalerite, chalcopyrite and galena), most of the 

holes traversed most or all of the zone (120 m to 180 m true width). The typical alterations 

are silicification and sericitization (possibly albitization) in the upper half of the unit (with 

zinc, galena and silver) and chloritization in the lower half (with copper, zinc and gold).  The 

felsic-intermediate unit remains open in all directions and continues to show intense 

alteration. 

 

The drilling previously conducted by NQE indicated that the silver mineralization is present 

from surface (under some 20 m to 30 m of overburden) down to the 600 m level which is 

currently the maximum vertical depth reached. Near surface, in the Ag1 polymetallic zone 

the silver grades are lower but zinc grades and thicknesses are higher, for a metal factor 

(grade x thickness) equivalent to what is observed at depth, where silver values are higher but 

zinc grades fall and true thickness is generally thinner. 

 

The Ag1 polymetallic zone did not return high grades in all the holes, but it is almost always 

identifiable by anomalous values of silver, zinc, and lead. In this sense, the continuity of the 

Ag1 polymetallic zone is fairly consistent and its geometry is straightforward as it currently 

occurs as a N116° striking panel or mineralized chute with a steady dip of 62° south and an 

average thickness of about 6 m. However, the average thickness can vary considerably 

depending on the cut-off grade used to identify the zone. The boundaries of the Ag1 

polymetallic zone are not well-defined and depend more on grade, with its hanging wall and 

footwall almost always mineralized.  NQE has only drilled along a strike length of about 400 

m, with the highest density of holes lying within a 200 m stretch. Further drilling is necessary 

to see if the Ag1 polymetallic zone is part of a series of potentially economic panels or 

chutes. In addition, the Ag1 polymetallic zone contains anomalous values of copper and gold 

that require further exploration to fully define their extent.   

 

While the Nordest area generally lies in a VMS setting with many of the holes showing the 

occurrence of massive to semi-massive pyrite near the top of the felsic-intermediate unit, the 

origin of the precious metals (Ag and Au) remains unclear, as there is no direct association 

between the sulphides and the precious metals, nor any shear zone associated with the 

mineralization. The deposition model for the Ag1 polymetallic zone, which is generally 

tabular and sub-concordant with the stratigraphy, has therefore not yet been determined.  

 

In addition to the Ag1 polymetallic zone, which was intersected about 40 m into and near the 

top of the felsic-intermediate unit, the holes intersected other, likely parallel zones, which 
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returned good gold, copper and silver grades. Additional drilling is needed to outline and 

characterize these zones.  

 

The most recent 2012 mineral resource estimate was conducted on the mineralization 

contained in the Ag1 polymetallic zone discovered by NQE through its drilling programs. No 

further work was conducted on the property after this mineral resource estimate was 

conducted. The 2012 mineral resource estimate was compliant with the CIM standards and 

definitions required by NI 43-101 in 2012. It currently stands as an historical estimate due to 

the changes in the CIM standards and definitions in May, 2014. Micon has reviewed the 

2012 NQE estimate for this report but has not done sufficient work to classify the historical 

resource estimates as a current estimate and Imperial Mining is not treating the historical 

estimate as a current estimate. There are no known resource estimates for any of the other 

portions of the Carheil property. 

 

Micon notes that further work, including metallurgical testwork and specific gravity 

determinations of the various rock types, will be necessary prior to being able to state a 

mineral resource estimate according to the May, 2014 CIM standards and definitions.  

 

Prior to Imperial Mining’s acquisition of the Carheil Project, NQE’s discovery of the Ag1 

polymetallic zone and possible parallel zones increases the potential to expand the 

exploration possibilities on the property and within the region. Further drilling also has the 

potential to expand upon the historical 2012 resource estimate contained in the Ag1 

polymetallic zone both along strike and depth as well as in possible parallel mineralized 

zones.   

 

Exploration is still in the early stages on the Carheil property and it is expected that further 

work will identify any potential structural or mineralogical controls for the mineralization 

and, hence, potential further exploration targets. 
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26.0 RECOMMENDATIONS 

 

26.1 BUDGET FOR FURTHER WORK 

 

Imperial Mining has acquired the Carheil Project, subject to the option agreement signed 

with SOQUEM. 

 

Under the terms of the agreement SOQUEM made a cash payment of C$250,000 and can 

acquire a 50% interest in the Project by carrying out exploration work totalling C$3,750,000 

over an option period of 4 years. It was anticipated that an exploration program operated by 

SOQUEM, in collaboration with NQE (now Imperial Mining), would be undertaken in the 

fall of 2017 

 

As part of the option agreement the details of the proposed exploration budget outlined by 

SOQUEM were included in Annex C. Table 26.1 summarizes the expenditures (in Canadian 

dollars) for the next phase of exploration on the Carheil Project.  

 
Table 26.1  

Proposed Exploration Budget for the Carheil Project 

 

Phase 1 Item Cost/Item Total C$ 

Geophysics 
   

Drone borne Mag survey  100 km $135/km 13,500 

Line Cutting 100 km $600//km 60,000 

IP survey 80 km $2,100/km 168,000 

    

Geology    

Compilation and interpretation   35,000 

  
  

 

Drilling 
  

 

Includes analysis, support, etc  2,000 m $225/m 450,000 

    

Sub-Total:   726,500 

Contingency:   23,500 

    

Total:   750,000 

Information taken from Annex C, SOQUEM Option agreement. 
 

Micon has reviewed the proposed budget for further exploration on Imperial Mining’s 

Carheil property and recommends that the exploration program be conducted as proposed, 

subject to funding and any other matters. 

 

26.2 FURTHER RECOMMENDATIONS 

 

Imperial Mining’s Carheil Project has the potential to contain mineralization that will yield 

significant silver and potentially lead, zinc, copper and gold values.  Micon agrees with the 

general direction of the initial proposed exploration programs for the Project and as there has 

been no work conducted at the Project since the last Technical Report was published in 
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December, 2012, Micon’s recommendations are the same as in the previous report. Those 

recommendations are as follows: 

• The mineralization is open along strike and depth.  Drilling should continue along the 

known mineralized trends and better define the mineralization at Ag1, Ag2 and other 

small satellite veins.  

• The potential for other areas of mineralization should be assessed along the diorite-

rhyolite contact, west of line 400E from the local exploration grid that could become 

satellite lenses to the primary Ag1 vein. 

• The size of the core should be increased from BQ to NQ or NQ2 to avoid the big 

deviation of the holes from the planned azimuth.  

• During the next drilling program, several samples of each rock type encountered 

should be collected and tested for bulk density (i.e., specific gravity). This will allow 

for more accurate calculations of tonnage during the next phase of resource 

estimation. 

• Metallurgical testing of the mineralization should be conducted in order to determine 

the potential recoverability of the lead, zinc, copper and gold mineralization in order 

to use this information in conducting a mineral resource estimate in which the silver 

equivalent values for these minerals can be added to the estimate. 

• RQD and other basic geotechnical information (number of breaks per 3 m run and 

type of the breaks, natural or artificial) should be measured. This will increase the 

confidence during the next resource estimation. 

• QA/QC procedures should include sending duplicates to a second lab for the whole 

mineralized zone and for all holes, not only for the intervals with failed standards. 

• The results from the QA/QC should be plotted and monitored on a regular basis. If 

the standards fail the test, then the whole batch should be re-assayed. When the new 

assay results are received, the QA/QC graphs should be promptly updated to reflect 

the latest results. 

• 3-D visualization and a 3-D geologic model should be created in a software package 

such as Interdex®, Surpac®, Gems®, or similar, to help direct exploration efforts and 

avoid clustering of the drill holes.  

• The exploration grid, or at least the baseline and some of the key grid lines should be 

surveyed. If the next resource estimate is conducted using the local grid, then the 

down-hole survey data should be adjusted, and the database should include a column 

for azimuth relative to the local grid.  
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GLOSSARY AND DEFINED TERMS 

 

 

The following is a glossary of certain mining terms that may be used in this Technical 

Report. 

 

A 

Adit A horizontal passage from the surface into the mine providing access to a 

mineral deposit. 

Ag Silver.  A metallic chemical element with the chemical symbol Ag (Latin: 

argentum, from the Indo-European root *arg- for "grey" or "shining") and 

atomic number 47.  A soft, white, lustrous transition metal, it has the 

highest electrical conductivity of any element and the highest thermal 

conductivity of any metal.  The metal occurs naturally in its pure, free form 

(native silver), as an alloy with gold and other metals, and in minerals such 

as argentite and chlorargyrite.  Most silver is produced as a by-product of 

copper, gold, lead, and zinc refining. 

Arsenopyrite A tin-white or silver-white to steel-gray orthorhombic mineral: FeAsS. 

Assay A chemical test performed on a sample of ores or minerals to determine the 

amount of valuable metals contained. 

Au  Gold.  A chemical element with the symbol Au (from Latin: aurum "gold") 

and an atomic number of 79.  Gold is a dense, soft, shiny, malleable and 

ductile metal.  Pure gold has a bright yellow colour and luster traditionally 

considered attractive, which it maintains without oxidizing in air or water.  

Chemically, gold is a transition metal and a group 11 element.  It is one of 

the least reactive solid chemical elements.  The metal therefore occurs often 

in free elemental (native) form, as nuggets or grains in rocks, in veins and 

in alluvial deposits.  Less commonly, it occurs in minerals as gold 

compounds, usually with tellurium. 

 

B 

Backfill Waste material used to fill the void created by mining a mineral deposit 

(orebody). 

Back A term used to denote the roof or ceiling of a mining drift. 

Ball mill A steel cylinder filled with steel balls into which crushed ore is fed.  The 

ball mill is rotated, causing the balls to cascade and grind the ore. 

Base metal Any non-precious metal (e.g. copper, lead, zinc, nickel, etc.). 

Blasthole A drill hole in a mine that is filled with explosives in order to blast loose a 

quantity of rock. 
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Bulk mining Any large-scale, mechanized method of mining involving many thousands 

of tonnes of ore being brought to surface per day. 

Bulk sample A large sample of mineralized rock, frequently hundreds of tonnes, selected 

in such a manner as to be representative of the potential mineral deposit 

(orebody) being sampled and used to determine metallurgical 

characteristics. 

Bullion Metal formed into bars or ingots. 

By-product A secondary metal or mineral product recovered in the milling process. 

 

C 

Cage Mining term used for an elevator. 

Calcine Name given to concentrate that is ready for smelting (i.e. the sulphur has 

been driven off by oxidation). 

Chalcopyrite A sulphide mineral of copper and iron; the most important ore mineral of 

copper. 

Channel sample A sample composed of pieces of vein or mineral deposit that have been cut 

out of a small trench or channel, usually about 10 cm wide and 2 cm deep. 

Chip sample A method of sampling a rock exposure whereby a regular series of small 

chips of rock is broken off along a line across the face, back or walls. 

Chute An opening, usually constructed of timber and equipped with a gate, 

through which ore is drawn from a stope into mine cars. 

CIM The Canadian Institute of Mining, Metallurgy and Petroleum. 

CIM Standards The CIM definitions and standards for mineral resources and mineral 

reserves adopted by CIM Council from time to time.  The most recent 

update adopted by the CIM Council is effective as of May 10, 2014. 

Concentrate A fine, powdery product of the milling process containing a high 

percentage of valuable metal. 

Contact A geological term used to describe the line or plane along which two 

different rock formations meet. 

Core The long cylindrical piece of rock, about an inch in diameter, brought to 

surface by diamond drilling. 

Core sample One or several pieces of whole or split parts of core selected as a sample for 

analysis or assay. 

Cross-cut A horizontal opening driven from a shaft and (or near) right angles to the 

strike of a vein or other orebody.  The term is also used to signify that a 

drill hole is crossing the mineralization at or near right angles to it. 
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Cu  Copper.  A chemical element with the symbol Cu (from Latin: cuprum) and 

atomic number 29. It is a ductile metal with very high thermal and 

electrical conductivity. Pure copper is soft and malleable; an exposed 

surface has a reddish-orange tarnish. It is used as a conductor of heat and 

electricity, a building material, and a constituent of various metal alloys. 

Cumulative frrequency distribution- A distribution showing the number of observations less 

than or equal to values on the X-axis (in our case usually the value of Ag 

g/t). 

Custom smelter  A smelter which processes concentrates from independent mines.  

Concentrates may be purchased or the smelter may be contracted to do the 

processing for the independent company. 

Cut-off grade  The lowest grade of mineralized rock that qualifies as ore grade in a given 

deposit, and is also used as the lowest grade below which the mineralized 

rock currently cannot be profitably exploited.  Cut-off grades vary between 

deposits depending upon the amenability of ore to gold extraction and upon 

costs of production. 

Cyanidation A method of extracting exposed gold or silver grains from crushed or 

ground ore by dissolving it in a weak cyanide solution.  May be carried out 

in tanks inside a mill or in heaps of ore out of doors. 

Cyanide A chemical species containing carbon and nitrogen used to dissolve gold 

and silver from ore. 

 

D 

Dacite  The extrusive (volcanic) equivalent of quartz diorite. 

Decline  A sloping underground opening for machine access from level to level or 

from surface; also called a ramp. 

Development  Underground work carried out for the purpose of opening up a mineral 

deposit. Includes shaft sinking, cross-cutting, drifting and raising. 

Development drilling 

 Drilling to establish accurate estimates of mineral resources or reserves. 

Dilution Rock that is, by necessity, removed along with the ore in the mining 

process, subsequently lowering the grade of the ore. 

Diorite An intrusive igneous rock composed chiefly of sodic plagioclase, 

hornblende, biotite or pyroxene. 

Dip  The angle at which a vein, structure or rock bed is inclined from the 

horizontal as measured at right angles to the strike. 

Drift A horizontal or nearly horizontal underground opening driven along a vein 

to gain access to the deposit. 
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E 

Epithermal Hydrothermal mineral deposit formed within one kilometre of the earth’s 

surface, in the temperature range of 50° to 200°C. 

Epithermal deposit 

 A mineral deposit consisting of veins and replacement bodies, usually in 

volcanic or sedimentary rocks, containing precious metals or, more rarely, 

base metals. 

Exploration Prospecting, sampling, mapping, diamond drilling and other work involved 

in searching for or defining a mineral deposit. 

 

F 

Face The end of a drift, cross-cut or stope in which work is taking place. 

Fault A break in the Earth's crust caused by tectonic forces which have moved 

the rock on one side with respect to the other. 

Flotation A milling process in which valuable mineral particles are induced to 

become attached to bubbles and float as others sink. 

Fold Any bending or wrinkling of rock strata. 

Footwall The rock on the underside of a vein or mineralized (ore) structure. 

Fracture  A break in the rock, the opening of which allows mineral-bearing solutions 

to enter.  A "cross-fracture" is a minor break extending at more-or-less right 

angles to the direction of the principal fractures. 

 

G 

Galena  Lead sulphide, the most common ore mineral of lead. 

Grade  Term used to indicate the concentration of an economically desirable 

mineral or element in its host rock as a function of its relative mass.  With 

gold or silver, this term may be expressed as grams per tonne (g/t) or 

ounces per tonne (opt or oz/t). 

Gram 0.0321507 troy ounces. 

g/t Grams per metric tonne. 

gpt Grams per tonne. 

 

H 

Hangingwall The rock on the upper side of a vein or mineral (ore) deposit. 
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High-grade Rich mineralization (ore).  As a verb, it refers to selective mining of the 

best mineralization (ore) in a deposit. 

Host rock The rock surrounding a mineral (ore) deposit. 

Hydrothermal Processes associated with heated or superheated water, especially 

mineralization or alteration. 

 

I 

Intrusive A body of igneous rock formed by the consolidation of magma intruded 

into other  

 

K 

km  Kilometre(s). Equal to 0.62 miles. 

 

L 

Leaching  The separation, selective removal or dissolving-out of soluble constituents 

from a rock or ore body by the natural actions of percolating solutions. 

Level The horizontal openings on a working horizon in a mine; it is customary to 

work mines from a shaft, establishing levels at regular intervals, generally 

about 50 m or more apart. 

Limestone A bedded, sedimentary deposit consisting chiefly of calcium carbonate. 

 

Longhole Mining 

 One of the mining methods used to conduct bulk tonnage mining 

underground 

 

M 

m  Metre(s). Equal to 3.28 feet. 

Marble A metamorphic rock derived from the recrystallization of limestone under 

intense heat and pressure. 

Metallurgy The science and art of separating metals and metallic minerals from their 

ores by mechanical and chemical processes. 

Metamorphic  Affected by physical, chemical, and structural processes imposed by depth 

in the earth’s crust. 
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Mill A plant in which ore is treated and metals are recovered or prepared for 

smelting; also a revolving drum used for the grinding of ores in preparation 

for treatment. 

Mine  An excavation on or beneath the surface of the ground from which mineral 

matter of value is extracted. 

Mineral A naturally occurring homogeneous substance having definite physical 

properties and chemical composition and, if formed under favorable 

conditions, a definite crystal form. 

Mineral Claim or Concession 

 That portion of public mineral lands which a party has staked or marked out 

in accordance with federal or state mining laws to acquire the right to 

explore for and exploit the minerals under the surface. 

Mineralization The process or processes by which mineral or minerals are introduced into 

a rock, resulting in a valuable or potentially valuable deposit. 

 

Mineral Resource 

 Is a concentration or occurrence of solid material of economic interest in or 

on the earth's crust in such form, grade or quality and quantity that there are 

reasonable prospects for eventual economic extraction.  The location, 

quantity, grade, or quality, continuity and other geological characteristics of 

a mineral resource are known, estimated or interpreted from specific 

geological evidence and knowledge, including sampling.  The term mineral 

resource used in this report is a Canadian mining term as defined by the 

guidelines set out in the Canadian Institute of Mining, Metallurgy and 

Petroleum (the CIM), Standards on Mineral Resource and Mineral 

Reserves Definitions and guidelines adopted by the CIM Council on 

December 11, 2005, updated as of November 27, 2010 and more recently 

Updated as of May 10, 2014 (the CIM Standards). 

 

N 

National Instrument 43-101 

 Means “Canadian” National Instrument 43-101 (NI 43-101) Standards of 

Disclosure for Mineral Projects, Form 43-101F1 and Companion Policy 43-

101CP.  NI 43-101 is a national instrument for the Standards of Disclosure 

for Mineral Projects within Canada.  The Instrument is a codified set of 

rules and guidelines for reporting and displaying information related to 

mineral properties owned by, or explored by, companies which report these 

results on stock exchanges within Canada.  This includes foreign-owned 

mining entities which trade on stock exchanges overseen by the Canadian 

Securities Administrators (CSA), even if they only trade on Over The 
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Counter (OTC) derivatives or other instrumented securities.  The NI 43-101 

rules and guidelines were updated as of June 30, 2011. 

Net Smelter Return 

 A payment made by a producer of metals based on the value of the gross 

metal production from the property, less deduction of certain limited costs 

including smelting, refining, transportation and insurance costs. 

O 

Orebody A term used to denote the mineralization contained within an economic 

mineral deposit. 

Outcrop An exposure of rock or mineral deposit that can be seen on surface, that is, 

not covered by soil or water. 

Oxidation A chemical reaction caused by exposure to oxygen that results in a change 

in the chemical composition of a mineral. 

Ounce A measure of weight in gold and other precious metals, correctly troy 

ounces, which weigh 31.1 grams as distinct from an imperial ounce which 

weigh 28.4 grams. 

oz Ounce 

 

P 

Pb Lead. A main-group element in the carbon group with the symbol Pb (from 

Latin: plumbum) and atomic number 82.  Lead is a soft, malleable poor 

metal. It is also counted as one of the heavy metals.  Metallic lead has a 

bluish-white colour after being freshly cut, but it soon tarnishes to a dull 

grayish colour when exposed to air.  Lead has a shiny chrome-silver luster 

when it is melted into a liquid. 

Plant A building or group of buildings in which a process or function is carried 

out; at a mine site it will include warehouses, hoisting equipment, 

compressors, maintenance shops, offices and the mill or concentrator. 

Pyrite A common, pale-bronze or brass-yellow, mineral.  Pyrite has a brilliant 

metallic luster and has been mistaken for gold.  Pyrite is the most wide-

spread and abundant of the sulfide minerals and occurs in all kinds of 

rocks. 

 

Q 

Qualified Person Conforms to that definition under NI 43-101 for an individual: (a) to be an 

engineer or geoscientist with at least five years' experience in mineral 

exploration, mine development or operation or mineral project assessment, 

or any combination of these; (b) to have experience relevant to the subject 
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matter of the mineral project and the technical report; and (c) to be a 

member in good standing of a professional association that, among other 

things, is self-regulatory, has been given authority by statute, admits 

members based on their qualifications and experience, requires compliance 

with professional standards of competence and ethics and has disciplinary 

powers to suspend or expel a member. 

 

R 

Raise A vertical hole between mine levels used to move ore or waste rock or to 

provide ventilation or access. 

Ramp An inclined underground tunnel which provides access for exploration or a 

connection between levels of a mine. 

Reclamation  The restoration of a site after mining or exploration activity is completed. 

Recovery Rate A term used in process metallurgy to indicate the proportion of valuable 

material obtained in the processing of an ore.  It is generally stated as a 

percentage of the material recovered compared to the total material present. 

Red Metal Red Metal Resources Ltd., including, unless the context otherwise requires, 

the Company's subsidiaries. 

Refining The final stage of metal production in which impurities are removed from 

the molten metal. 

Refractory ore  Ore that resists the action of chemical reagents in the normal treatment 

processes and which may require pressure leaching or other means to effect 

the full recovery of the valuable minerals. 

Rod mill A steel cylinder filled with steel rods into which crushed ore is fed. The rod 

mill is rotated, causing the balls to cascade and grind the ore. 

 

S 

Shaft A vertical passageway to an underground mine for moving personnel, 

equipment, supplies and material including ore and waste rock. 

Shoot A concentration of mineral values; that part of a vein or zone carrying 

values of ore grade. 

Sill A term used to denote the floor of a mining level or drift  Also, used to 

denote a mining level developed on mineralization or orebody. 

Skarn Name for the metamorphic rocks surrounding an igneous intrusive where it 

comes in contact with a limestone or dolostone formation. 

Sphalerite A zinc sulphide mineral; the most common ore mineral of zinc. 

Stockpile Broken mineralization (ore) heaped on surface, pending treatment or 

shipment. 



 
 

 109 

Stope An area in an underground mine where mineralization (ore) is mined. 

Strike The direction, or bearing from true north, of a vein or rock formation 

measured on a horizontal surface. 

Stringer A narrow vein or irregular filament of a mineral or minerals traversing a 

rock mass. 

Sulphides A group of minerals which contains sulfur and other metallic element such 

as copper and zinc.  Gold is usually associated with sulphide enrichment in 

mineral deposits. 

T 

Tailings Material rejected from a mill after most of the recoverable valuable 

minerals have been extracted. 

Tailings pond  A low-lying depression used to confine tailings, the prime function of 

which is to allow enough time for heavy metals to settle out or for cyanide 

to be destroyed before water is discharged into the local watershed. 

Tonne  A metric ton of 1,000 kilograms (2,205 pounds). 

Tunnel A horizontal underground opening, open to the atmosphere at both ends. 

 

V 

Vein A fissure, fault or crack in a rock filled by minerals that have travelled 

upwards from some deep source. 

 

W 

Wall rocks Rock units on either side of a mineral deposit (orebody).  The hanging wall 

and footwall rocks of a mineral deposit (orebody). 

Waste Unmineralized, or sometimes mineralized, rock that is not minable at a 

profit. 

 

Z 

Zn Zinc.  From the German Zink, or spelter (which may also refer to zinc 

alloys), is a metallic chemical element; it has the symbol Zn and atomic 

number 30.  It is the first element in group 12 of the periodic table.  Zinc is, 

in some respects, chemically similar to magnesium, because its ion is of 

similar size and its only common oxidation state is +2.  Zinc is the 24th 

most abundant element in the Earth's crust and has five stable isotopes.  

The most common zinc ore is sphalerite (zinc blende), a zinc sulfide 

mineral. 

Zone An area of distinct mineralization. 
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