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1. SUMMARY 

1.1 Introduction 

Probe Gold Inc. (ñProbe Goldò or the ñissuerò) retained InnovExplo Inc. (ñInnovExploò) to 
prepare an updated mineral resource estimate (the ñ2023 MREò) and a supporting 
technical report (the ñTechnical Reportò) for the Courvan and Pascalis areas on the 
Novador Project in Quebec, Canada (the ñProjectò or the ñPropertyò). 

David Palmer, President, CEO and Director of Probe Gold, assigned the mandate. 

The Technical Report has been prepared in accordance with Canadian Securities 
Administratorsô National Instrument 43-101 Respecting Standards of Disclosure for 
Mineral Projects (ñNI 43 101ò) and its related Form 43 101F1.  

The 2023 MRE has an effective date of July 13, 2023. It represents an update of the 
previous mineral resource estimate (the ñ2021 MREò) published in an NI 43-101 technical 
report and preliminary economic assessment by Raponi et al. (2021) (the ñ2021 PEAò). 

InnovExplo is an independent mining and exploration consulting firm based in Val-dôOr, 
Quebec, Canada. 

1.2 Contributors 

The list below presents the qualified persons (ñQPsò) for the Technical Report and the 
sections for which each QP is responsible: 

¶ Marina Iund, P.Geo., M.Sc. (OGQ No. 1525; PGO No. 3123; NAPEG No. L4431). 
Senior Resources Geologist at InnovExplo: 

¶ Co-author of items: 1, 2, 11,12, 14, 25, 26 and 27.  

¶ Vincent Nadeau-Benoit, P.Geo., (OGQ No. 1535, EGBC No. 54427, NAPEG No. 
L4154, PEGNL No. 11115). Former Senior Resources Geologist at InnovExplo: 

¶ Co-author of items: 1, 2, 11,12, 14, 25, 26 and 27.  

¶ Martin Perron, P.Eng. (OIQ No.109185). Director of Geology at InnovExplo: 

¶ Co-author of items: 1, 2, 14, 25, 26 and 27.  

¶ Simon Boudreau, P.Eng. (OIQ No. 132338 and NAPEG No. L4154). Senior Mine 
Engineer at InnovExplo: 

¶ Co-author of items: 1 to 2 and 14. 

¶ Elisabeth Tremblay, P.Geo., M.Sc.A, (OGQ No. 439). Senior Geologist at 
InnovExplo: 

¶ Author of items: 3 to 10 and 23.  

¶ Co-author of items: 1, 2 and 27.  

1.3 Property description and Location 

The Property is located in northwestern Quebec, approximately 26 km east of the city of 
Val-dôOr.  

The Project is very close to TransCanada Highway 117. A CN railway line crosses the 
south-eastern part of the Property, connecting east through to Montreal and west through 
the Ontario Northland Railway to the North American rail network. Val-dôOr has a regional 
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airport with regularly scheduled flights to and from Montreal and also acts as a hub for 
flights further north. Val-dôOr is a six-hour drive north of Montreal, and there is a daily bus 
service between Montreal and the other cities in the Abitibi region. The power lines and 
telecommunication systems can be easily accessible, with the power line feeding the 
Beaufor mine only 2 km away. 

The Project encompasses three areas Pascalis, Courvan and Monique. The Project is 
100% owned by Probe Gold and comprises 427 map-designated mining titles, 2 mining 
concessions and 1 mining lease covering a total area of 17,746.28 ha. Several royalties 
apply to the Project. 

1.4 Geology 

The Project lies in the southeastern part of the Archean Abitibi Greenstone Belt in the 
southern Superior Province of the Canadian Shield. 

The Project is situated within the Val-dôOr mining camp, which lies within the eastern 
segment of the southern part of the Abitibi Subprovince at its boundary with the Pontiac 
Subprovince. In this region, the Larder LakeïCadillac Fault Zones marks the separation 
between these two subprovinces. The orientation of the volcanic rocks on the Project is 
generally E-W trending and subvertical. The Project is mainly underlain by tholeiitic mafic 
volcanic rocks of the Dubuisson Formation in the north (Pascalis area), by tholeiitic lavas 
of the Jacola Formation in the centre-east and by felsic to mafic volcanics of the Val-dôOr 
Formation in the south (Monique area). The western portion of the Project (Courvan area) 
encompasses the eastern contact of the synvolcanic Bourlamaque Batholith. Throughout 
the central portion of the Project, the volcanic rocks are cross-cut by a series of gabbroic 
and mafic intrusions along an ENE trend. In the Pascalis area, a swarm of subvertical 
NNW-striking, metre-scale, diorite dykes cut across almost perpendicularly the volcanic 
units.  

1.5 Mineralization 

The gold-bearing zones are defined as mesothermal lode gold deposits. They generally 
consist of a complex system of veins composed of quartz, carbonate, albite and ± 
tourmaline with disseminated and/or blebby-cubic pyrite. The auriferous zones are 
commonly associated with shear zones and extensional fractures. Mineralization is 
concentrated in veins and/or adjacent lithologies strongly altered due to hydrothermal 
fluid circulation. 

Two main geological settings control the gold mineralization in the Novador area. The 
first gold setting is found in the Bourlamaque batholith. Mineralization consists of quartz-
tourmaline-carbonates-pyrite veins shallowly to moderately dipping to the south, hosted 
in the Bourlamaque granodiorite near the contact with the volcanic rocks of the Dubuisson 
formation. The Courvan deposits represent good examples of this style of mineralization. 
The second geological setting of the Novador area consists of quartz-tourmaline 
mesothermal veins found both inside and adjacent to small intrusives in the altered 
volcanic rocks. The latter are associated with east-west shear zones. The Pascalis and 
Monique gold trend zones represent good examples of this style of mineralization. 
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1.6 Data Verification 

Data verification included visits to the Project and an independent review of the data for 
selected drill holes (surveyor certificates, assay certificates, QA/QC program and results, 
downhole surveys, lithologies, alteration and structures). 

The QPs believe their data verification has demonstrated the validity of the data and the 
project protocols. The QPs consider the Monique, Courvan and Pascalis databases valid 
and of sufficient quality to be used for the mineral resource estimate herein. 

1.7 Mineral Processing and Metallurgical Testing 

Based on testing performed in 2019 and 2021, Rapini et al. concluded, in a PEA 
published in 2021, that the best flowsheet for the Novador project would be a gravity 
circuit followed by a gravity tails leach. The gravity circuit would be based on treating 90% 
of the grinding mill recirculating load and would recover 50% of the gold.  

In addition, they noted that the gravity tails leach test showed that the New Beliveau, 
North Zone, Courvan and Monique deposits have similar responses and that their leach 
gold recoveries can be correlated to head grade. 

A constant gold recovery of 95% was used for the 2023 MRE presented in this Technical 
Report, approximately corresponding to the average recovery at the average grade of 
the deposits.  

1.8 Mineral Resource Estimates 

The updated mineral resource estimate for the Project (the ñ2023 MREò) was prepared 
by Marina Iund (P.Geo.), Vincent Nadeau-Benoit (P.Geo), Martin Perron (P.Eng.) and 
Simon Boudreau (P.Eng.), using all available information.  

The mineral resources herein are not mineral reserves as they do not have demonstrated 
economic viability. 

The QPs consider the 2023 MRE reliable and based on quality data, reasonable 
assumptions and parameters that follow CIM Definition Standards. 

The QPs have classified the mineral resources in the 2023 MRE as Indicated and Inferred 
based on data density, search ellipse criteria, drill hole spacing and interpolation 
parameters. The QPs also believe the requirement of óreasonable prospects for eventual 
economic extractionô has been met by having resources constrained by optimized pit-
shell and DSO stope designs and by applying a cut-off grade based on reasonable inputs 
amenable to potential in-pit and underground extraction scenarios. 

The following table displays the results of the 2023 MRE combining potential open pit 
and underground mining scenarios at cut-off grades of 0.40 to 0.42 g/t Au (in-pit) and 
1.43 to 2.05 g/t Au (underground).
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Consolidated 2023 Mineral Resource Estimate for the Novador Project, by mining method (Table 14.23) 

Area/ 

Category 

Pit-Constrained Mineral Resources Underground Mineral Resources Total 

Tonnes Au (g/t) Ounces Tonnes Au (g/t) Ounces Tonnes Au (g/t) Ounces 

Measured 3,356,300 2.34 252,100 126,400 - 7,600 3,453,200 - 258,400 

Indicated 56,297,200 1.49 2,690,600 7,811,000 2.38 596,700 64,108,200 1.59 3,287,300 

M&I 59,653,600 1.53 2,942,700 7,937,400 2.37 604,300 67,591,000 1.63 3,547,000 

Inferred 9,915,600 1.48 472,800 6,802,400 2.82 616,500 16,717,900 2.03 1,089,300 

Notes to accompany the Mineral Resource Estimate: 

1. These mineral resources are not mineral reserves as they do not have demonstrated economic viability. The mineral resource estimate follows current CIM Definition 
Standards (2014) and CIM MRMR Best Practice Guidelines (2019).  

2. The independent and qualified persons (ñQPsò) for the mineral resource estimate, as defined by NI 43-101, are Marina Iund, P.Geo. (Monique, Courvan SW, Courvan 
SE, Bussiere Mine, Bussiere and Creek deposits), Vincent Nadeau-Benoit, P.Geo. (New Beliveau and North deposits), Martin Perron, P.Eng. (all deposits) and Simon 
Boudreau, P.Eng. (all deposits except Highway and Bordure), all from InnovExplo Inc. The effective date is July 13, 2023. 

3. For the Courvan SW, Courvan SE, Bussiere Mine, Bussiere, Creek, New Beliveau and North deposits, the 2023 MRE represents an update of the previous mineral 
resource estimate (the ñ2021 MREò) published by Raponi et al. (2021). The MRE for the Monique deposit has not been modified since the last update completed by 
InnovExplo in March 2023 (Iund et al., 2023). For the Highway, Bordure and Senore deposits, the 2021 MRE parameters and results were reviewed by the QP. As no 
new information was available and the 2021 MRE was deemed valid, the 2021 MRE results are reported unchanged. 

4. The results are presented undiluted and are considered to have reasonable prospects of economic viability. 

5. The mineral resource estimate is locally pit-constrained. The out-pit mineral resource met the standard of reasonable prospects for eventual economic extraction by 
applying constraining volumes to all blocks (potential underground long-hole extraction scenario) using DSO.  

6. Monique, Courvan SW, Courvan SE, Bussiere Mine, Bussiere, Creek, New Beliveau and North deposits: The pit-constrained mineral resource estimate is reported at 
a 0.42 g/t Au cut-off grade for the Monique deposit and 0.40 g/t Au for the other deposits, both values above the base case cut-off grade of 0.26 g/t Au, which was 
calculated using the following parameters: mining cost = CA$2.97/t; mining overburden cost = CA$2.70/t; processing cost = CA$17.82/t; selling costs = CA$5.00/t; 
royalty = CA$8.59/oz to CA$45.22/oz; gold price = US$1,700/oz; USD/CAD exchange rate = 1.33; bedrock slope angle of 43° to 54°; and mill recovery = 95%. The 
use of a higher cut-off should allow in-pit mineralized waste (0.20-0.40 g/t Au; 0.20-0.42 g/t Au) to be selected for potential upgrade through an industrial sorter 
process. The underground mineral resource estimate is reported at a cut-off grade of 1.43 to 1.71 g/t Au. The underground mineral resource estimate was based on 
two mining methods depending on the orientation of the mineralization. The cut-off grade was calculated using the following parameters: mining cost = CA$81.00/t 
(long-hole) to CA$97.50/t (cut & fill); processing cost = CA$17.82/t; selling costs = CA$5.00/t; royalty = CA$8.59/oz to CA$45.22/oz; gold price = US$1,700/oz; 
USD/CAD exchange rate = 1.33; and mill recovery = 95%. 

7. Bordure, Highway and Senore deposits: The pit-constrained mineral resource estimate is reported at a 0.40 g/t Au cut-off grade. The cut-off was calculated using the 
following parameters: gold price = US$1,600/oz; USD/CAD exchange rate = 1.33; mining cost = CA$3.00/t or CA$3.50/t; processing + G&A costs = CA$21.50/t; 
transport cost = $0.15/t.km; bedrock slope angle of 48° to 59°; and mill recovery = 95%. The underground mineral resource estimate is reported at a cut-off grade of 
1.65 to 2.05 g/t Au. The underground mineral resource estimate was based on two mining methods depending on the orientation of the mineralization: long-hole 
retreat at a mining cost of CA$82/t and mechanized cut & fill at a mining cost of CA$110/t and using the same ground unit cost as for the pit-constrained scenario. 

8. The cut-off grades should be re-evaluated in light of future prevailing market conditions (metal prices, exchange rates, mining costs etc.). 

9. The number of metric tons (tonnes) was rounded to the nearest thousand, following the recommendations in NI 43-101. Any discrepancies in the totals are due to 
rounding effects. The metal contents are presented in troy ounces (tonnes x grade / 31.10348). 

10. The QPs are not aware of any known environmental, permitting, legal, title-related, taxation, socio-political, or marketing issues or any other relevant issue not 
reported in the Technical Report that could materially affect the Mineral Resource Estimate. 
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Using a series of performance tests, the issuer has demonstrated that industrial sorting 
technology works well with the type of mineralization found on the Project. By applying 
industrial sorting and very conservative gold recoveries to mineralized waste, additional 
mineral material can be extracted from the waste to add to the mineral resources. The 
following table presents the potential additional pit-constrained resource from industrial 
sorting. 

Additional pit-constrained resources from industrial sorting (Table 14.25) 

Area 
Resource 
Category 

Tonnage (t) Au Ounces (oz) 

Monique Gold 
Trend 

Indicated 16,427,578 0.32 166,900 

Inferred 6,305,600 0.28 56,500 

Courvan Gold 
Trend 

Measured 9,700 0.30 100 

Indicated 2,403,500 0.29 22,600 

Measured & 
Indicated 

2,413,200 0.29 22,700 

Inferred 2,221,900 0.28 20,200 

Pascalis Gold 
Trend 

Measured 632,400 0.29 5,900 

Indicated 5,523,900 0.29 51,300 

Measured & 
Indicated 

6,156,300 0.29 57,300 

Inferred 1,493,700 0.28 13,500 

1. This additional pit-constrained Mineral Resource represents mineralized waste between cut-off grades of 
0.20 g/t Au and 0.42 g/t Au for the Monique deposit and between 0.20 g/t Au and 0.4 g/t Au for the other deposits, 
exclusive of the pit-constrained Mineral Resource from Table 14.24. This lower cut-off was based on the following 
parameters: industrial sorting cost of CA$1.73/t, gold recovery in the industrial sorting process at 82% with an 
overall gold recovery with gravity and leaching at 68%, and mass recovery in the industrial sorting process at 42%. 
The industrial sorting results on this material indicate that a product above 0.42 g/t Au (Monique) or 0.4 g/t Au (other 
deposits) could potentially be achieved.  

2. For more details on the industrial sorting technique and parameters, see the ñVal-dôOr East Project, NI 43-101 
Technical Report & Preliminary Economic Analysisò dated October 20, 2021 (Raponi et al., 2021), available on 
SEDAR (www.sedar.com) under Probe Goldôs issuer profile. 

 

Combining the mineral resources and the additional pit-constrained mineral resources 
from industrial sorting, the previous NI 43-101 estimate performed in 2021 yielded an M&I 
Resource of 1,800,900 oz of gold and an Inferred Resource of 2,035,700 oz of gold 
(Raponi et al., 2021). The updated 2023 MRE yields an M&I Resource of 3,793,900 oz 
and an Inferred Resource of 1,179,400 oz using a gold price of US$1,700/oz, 
representing a 111% increase in the M&I category. The pit-constrained portion of the total 
resource is 75%. The increase is mainly due to the addition of 200,565 m of drilling since 
the 2021 MRE over the Pascalis, Courvan and Monique gold trends 
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1.9 Interpretation and Conclusions 

The authors conclude the following: 

¶ The database supporting the 2023 MRE is complete, valid and up to date. 

¶ The key parameters of the 2023 MRE (density, capping, compositing, interpolation, 
search ellipsoid, etc.) are supported by data and statistical and/or geostatistical 
analysis.  

¶ The 2023 MRE includes indicated and inferred mineral resources for a combination 
of two mining methods: open pit and underground long hole. Three cut-off grades 
were used: 0.42 g/t Au, 0.4 g/t Au and 1.43 g/t Au. They respectively correspond to a 
potential open pit for the Monique deposit, a potential open pit for the other deposits, 
and underground long-hole mining scenarios for all the deposits.  

¶ The pit-constrained MRE is reported at a cut-off grade of 0.42 g/t Au for the Monique 
deposit and 0.40 g/t Au for the other deposits, both values higher than the base case 
cut-off grade of 0.26 g/t Au. The use of a higher cut-off should allow the issuer to 
select in-pit mineralized waste (0.20-0.42 g/t Au for Monique and 0.20-0.40 g/t Au for 
the other deposits) for potential upgrade through an industrial sorter process. 

¶ Cut-off grades were calculated at a gold price of US$1,700 per troy ounce, an 
exchange rate of 1.33 USD/CAD, and reasonable mining, processing and G&A costs. 

¶ In a combined pit and underground mining scenario, the Project contains an 
estimated M&I mineral resource of 67,591,000 t at 1.63 g/t Au for 3,547,000 ounces 
of gold and an inferred mineral resource of 16,717,900 t at 2.03 g/t Au for 1,089,300 
ounces of gold. 

¶ The issuer has demonstrated with a series of performance tests that the industrial 
sorting technology works well with the type of mineralization found on the Novador 
project. By applying industrial sorting to mineralized waste, an additional indicated 
resource of 24,997,100 t at 0.31 g/t Au for 246,900 ounces of gold and an inferred 
resource of 10,021,200 t at 0.28 g/t Au for 90,100 ounces of gold could be extracted. 

¶ A total of 75% of the mineral resources are pit constrained. 

¶ Monique and Pascalis gold trend deposits represent 83% of the pit-constrained MRE. 

¶ The results of the 2023 MRE, combining the mineral resources and the additional pit-
constrained mineral resources from industrial sorting, represent a 111% increase in 
total M&I mineral resources compared to the previous 2021 MRE (Raponi et al., 
2021). This increase is mainly due to the addition of 200,565 m of drilling on the 
Pascalis, Courvan and Monique gold trends since the last MRE. 

¶ The gold resources of other Val-dôOr properties currently stand at an inferred resource 
of 239,200 ounces of gold, including the Lapaska and Sleepy deposits (Raponi et al., 
2021).  

¶ Additional diamond drilling could potentially upgrade some of the inferred resources 
to the indicated category and potentially add to the inferred mineral resource since 
most of the mineralized zones have not been fully explored along strike or at depth.
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2. INTRODUCTION 

2.1 Overview and Terms of Reference 

Probe Gold Inc. (ñProbe Goldò or the ñissuerò) retained InnovExplo Inc. (ñInnovExploò) to 
prepare an updated mineral resource estimate (the ñ2023 MREò) and a supporting 
technical report (the ñTechnical Reportò) for the Courvan and Pascalis areas on the 
Novador Project in Quebec, Canada (the ñProjectò or the ñPropertyò). 

David Palmer, President, CEO and Director of Probe Gold, assigned the mandate. 

The Technical Report has been prepared in accordance with Canadian Securities 
Administratorsô National Instrument 43-101 Respecting Standards of Disclosure for 
Mineral Projects (ñNI 43-101ò) and its related Form 43-101F1.  

The 2023 MRE has an effective date of July 13, 2023. It represents an update of the 
previous mineral resource estimate (the ñ2021 MREò) published in an NI 43-101 technical 
report and preliminary economic assessment by Raponi et al. (2021) (the ñ2021 PEAò). 

InnovExplo is an independent mining and exploration consulting firm based in Val-dôOr, 
Quebec, Canada. 

2.2 Issuer 

The issuer is a Canadian gold exploration company trading publicly on the Toronto Stock 
Exchange under the symbol (TSX: PRB). Its head office is at 56 Temperance Street, 
Suite 1000, Toronto, Ontario, Canada, M5H 3V5.  

Formed as Probe Metals Inc. in 2015 as a result of the $526 million sale of Probe Mines 
Limited to Goldcorp, the company changed its name to Probe Gold Inc. in January 2023. 
Probe Gold is a leading Canadian gold exploration company focused on acquiring, 
exploring and developing highly prospective gold properties, including its key asset, the 
Novador Project. 

The Project encompasses three areas Pascalis, Courvan and Monique. The Project is 
100% owned by Probe Gold and comprises 427 map-designated mining titles, 2 mining 
concessions and 1 mining lease covering a total area of 17,746.28 ha (Figure 4.2). 

2.3 Report Responsibility, Qualified Persons 

The list below presents the qualified persons (ñQPsò) for the Technical Report and the 
sections for which each QP is responsible: 

¶ Marina Iund, P.Geo., M.Sc. (OGQ No. 1525; PGO No. 3123; NAPEG No. L4431). 
Senior Resources Geologist at InnovExplo: 

¶ Co-author of items: 1, 2, 11,12, 14, 25, 26 and 27.  

¶ Vincent Nadeau-Benoit, P.Geo., (OGQ No. 1535, EGBC No. 54427, NAPEG No. 
L4154, PEGNL No. 11115). Former Senior Resources Geologist at InnovExplo: 

¶ Co-author of items: 1, 2, 11,12, 14, 25, 26 and 27.  

¶ Martin Perron, P.Eng. (OIQ No.109185). Director of Geology at InnovExplo: 

¶ Co-author of items: 1, 2, 14, 25, 26 and 27.  
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¶ Simon Boudreau, P.Eng. (OIQ No. 132338 and NAPEG No. L4154). Senior Mine 
Engineer at InnovExplo: 

¶ Co-author of items: 1 to 2 and 14. 

¶ Elisabeth Tremblay, P.Geo., M.Sc.A, (OGQ No. 439). Senior Geologist at 
InnovExplo: 

¶ Author of items: 3 to 10 and 23.  

¶ Co-author of items: 1, 2 and 27. 

2.4 Site Visits 

Marina Iund (P.Geo.) visited the Property from October 19 to 20, 2022. Vincent Nadeau-
Benoit (P.Geo.) visited the Property on May 9, 2023. 

2.5 Effective Date 

The close-out date of the mineral resource databases is October 25, 2022, for the 
Monique database, May 19, 2023, for the Courvan database and March 8, 2023, for the 
Pascalis database. 

The effective date of the 2023 MRE is July 13, 2023. 

2.6 Sources of Information 

As part of the mandate, InnovExplo has reviewed the following information on the Project: 
the mining titles and their status on the GESTIM website (the Government of Quebecôs 
online claim management system); agreements and technical data supplied by the issuer 
(or its agents); and the issuerôs filings on SEDAR (press releases and MD&A reports).  

InnovExplo has no known reason to believe that any information used to prepare this 
Technical Report is invalid or contains misrepresentations. The authors have sourced the 
information for the Technical Report from the reports listed in Item 27. 

InnovExplo reviewed and appraised the information used to prepare the Technical 
Report, including the conclusions and recommendations. InnovExplo believes this 
information is valid and appropriate, considering the status of the project and the purpose 
for which the Technical Report is prepared.  

None of the authors involved in the Technical Report have, or have previously had, any 
material interest in the issuer or its related entities. The relationship with the issuer is 
solely a professional association between the issuer and the independent consultants. 
This Technical Report was 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 the 
Technical Report. 

2.7 Currency, Units of Measure, and Abbreviations 

The abbreviations, acronyms and units used in this report are provided in Table 2.1 and 
Table 2.2. All currency amounts are stated in Canadian Dollars ($, C$, CAD) or US dollars 
(US$, USD). Quantities are stated in metric units, as per 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, percentage (%) for 
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copper and nickel grades, and gram per metric ton (g/t) for precious metal grades. 
Wherever applicable, imperial units have been converted to the International System of 
Units (SI units) for consistency (Table 2.3). 

Table 2.1 ï List of Abbreviations 

Acronyms Term 

3SD Three times standard deviations 

43-101 National Instrument 43-101 (Regulation 43-101 in Quebec) 

AA or AAS Atomic absorption spectroscopy 

AGB Archean Abitibi Greenstone Belt 

Ai Abrasion index 

Axb SMC testing 

BWi Bond work index 

CAD: USD  Canadian-American exchange rate 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

CIM Definition Standards CIM Definition Standards for Mineral Resources and Mineral Reserves 

CoG cut-off grade 

COV Coefficient of variation 

CM Mining concession 

CRM Certified reference material 

CWi Crusher work index 

DDH Diamond drill hole(s) 

DF Dubuisson Formation 

DSO Deswik stope optimizer 

EM Electromagnetic 

FA Fire assay 

G&A General and administration 

GAT Gravity amenability tests 

GESTIM Gestion des titres miniers (the MERNôs online claim management system) 

GIG Garden Island Group 

GITZ Garden Island Tectonic Zone 

GPS Global Positioning System 

GRAV Gravimetric  

GRG Gravity recoverable gold 

HG High-grade 

HW Highway 

ICP-OES Inductively coupled plasma optical emission spectroscopy 

ICP-MS Inductively coupled plasma mass spectrometry 
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Acronyms Term 

ID2 Inverse distance squared 

IEC International Electrotechnical Commission 

Inc. Inlcuding 

Int. Intermediate 

IP Induced Polarization 

ISO International Organization for Standardization 

JF Jacola Formation 

LAN Landrienne Formation 

LG Low-grade 

LLCFZ Larder LakeïCadillac Fault Zones 

LVF La Motte-Vassan Formation 

MAG Magnetics (or magnetometer) 

MD&A Management discussion and analysis 

MELCCFP 
Minist¯re de lôEnvironnement, de la Lutte contre les changements 
climatiques, de la Faune et des Parcs du Qu®bec (Quebecôs current Ministry 
of Environment, the Fight Against Climate Change, Wildlife and Parks) 

MERN 
Minist¯re de lô£nergie et des Ressources Naturelles du Qu®bec (Qu®becôs 
Ministry of Energy and Natural Resources) 

mesh US mesh 

MRE Mineral resource estimate 

MRN Former name of MERN 

MRNF Ministère des Ressources naturelles et des Forêts 

MS Mass Spectroscopy 

NAD North American Datum 

NAD 83 North American Datum of 1983 

NAPEG 
Northwest Territories and Nunavut Association of Professional Engineers and 
Geoscientists 

NB New Beliveau 

N/E/S/W North/East/South/West 

NI 43-101 National Instrument 43-101 (Regulation 43-101 in Québec) 

NN Nearest neighbour 

NTS National Topographic System 

NZ North Zone 

OGQ Ordre des Géologues du Québec 

OIQ Ordre des Ingénieurs du Québec 

OP Open pit 

OK Ordinary kriging 

P80 80% passing ï Product 
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Acronyms Term 

PDF Portable Document Format 

PDFZ Porcupine-Destor Fault Zone 

PEA Preliminary economic assessment 

P.Eng Professional engineer  

PFS Prefeasibility study 

P.Geo Professional geologist 

PGO Professional Geoscientists Ontario 

QA Quality assurance 

QA/QC Quality assurance/quality control 

QC Quality control 

QP Qualified person (as defined in National Instrument 43-101) 

R2 Coefficient of Determination 

RC Reverse circulation (drilling) 

Regulation 43-101 National Instrument 43-101 (name in Québec) 

ROM Run of mine 

RPEEE Reasonable prospects of eventual economic extraction 

RWi Rod work index 

SD Standard deviation 

SEDAR System for electronic document analysis and retrieval 

SG Specific gravity 

SIGÉOM 
Syst¯me d'information g®omini¯re (the MERNôs online spatial reference 
geomining information system) 

SZ South Zone 

TDIP Time domain induced polarization 

TDEM Time Domain Electromagnetic 

UG Underground 

UM Ultramafic 

URSTM Unité de recherche et de service en technologie minérale 

USD/CAD Exchange rate: cost of 1 American dollar in Canadian dollars 

USB Universal Serial Bus 

UTM Universal Transverse Mercator coordinate system 

VDF Val-dôOr Formation 

VLF Very low frequency 

VLG Very low grade 

VMS Volcanogenic massive sulphide 

VTEM Versatile Time Domain Electromagnetic 

XRT X-ray transmission 
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Table 2.2 ï List of units 

Symbol Unit 

% Percent 

$, C, C$, CA, CAD Canadian dollar 

° Angular degree  

°C Degree Celsius 

ɛm Micron (micrometre) 

cm Centimetre 

cm3 Cubic centimetre 

ft Foot (12 inches) 

g Gram 

Ga Billion years 

g/t Gram per metric ton (tonne) 

ha  Hectare 

km  Kilometre  

km2 Square kilometre 

M Million 

m Metre 

m2 Square metre 

m3 Cubic metre 

Ma Million years   

masl Metres above mean sea level 

mm Millimetre 

oz Troy ounce 

ppb  Parts per billion 

ppm Parts per million 

t Metric tonne (1,000 kg) 

tpd Metric tonnes per day 

 

Table 2.3 ï Conversion Factors for Measurements 

Imperial Unit Multiplied by Metric Unit 

1 inch 25.4 mm 

1 foot 0.3048 m 

1 acre 0.405 ha 



 
 

 

NI 43-101 Technical Report and Updated Mineral Resource Estimate ï Novador Project ï September 2023 32 

Imperial Unit Multiplied by Metric Unit 

1 ounce (troy) 31.1035 g 

1 pound (avdp) 0.4535 kg 

1 ton (short) 0.9072 t 

1 ounce (troy) / ton (short) 34.2857 g/t 
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3. RELIANCE ON OTHER EXPERTS 

In preparing this report, InnovExplo has relied on information from the issuer.  

InnovExplo is not an expert in legal, land tenure or environmental matters. InnovExplo 
and the other contributing consulting firms have relied on the issuerôs data and 
information and previously completed technical reports (refer to Item 27). Although 
InnovExplo has reviewed the available data, they have only validated the pertinent 
portions of the full data set. InnovExplo has made judgments about the general reliability 
of the underlying data. If the data was deemed inadequate or unreliable, the QPs did not 
use them or modify the procedures to account for the lack of confidence in that 
information. 

The authors relied on the following sources for information that is not within their fields of 
expertise: 

The issuer supplied information about mining titles, option agreements, royalty 
agreements, environmental liabilities and permits. Neither the QPs nor InnovExplo are 
qualified to express any legal opinion concerning property titles, ownership, or possible 
litigation.  

The issuer supplied technical information through internal technical reports and various 
communications. While exercising all reasonable diligence in checking, confirming and 
testing the data and formulating opinions and conclusions, InnovExplo relied on the issuer 
for project data and any available information generated by previous operators. 

InnovExplo has reviewed the various agreements under which the issuer holds title to the 
Propertyôs mineral claims; however, InnovExplo offers no legal opinion regarding their 
validity. A description of the Property, mineral titles and ownership thereof is provided 
only for general information. InnovExplo has commented on environmental conditions, 
liabilities and estimated costs only where required by NI 43-101. For this, InnovExplo has 
relied on the work of other experts considered appropriately qualified. InnovExplo offers 
no opinion on the state of the environment on the Property. Statements are provided for 
information purposes only.  
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4. PROPERTY DESCRIPTION AND LOCATION 

4.1 Location 

The Property is located in northwestern Quebec, approximately 20 km east of the city of 
Val-dôOr (Figure 4.1). The Property is located in portions of the Louvicourt, Pascalis, 
Senneville and Vauquelin townships on NTS map sheets 32C04 and 32C03. The 
approximate coordinates of the geographic centre of the Property are 77° 30' 44.926" W 
and 48° 10' 34.771" N (UTM coordinates: 314000E and 5336000N, NAD 83, Zone 18).  
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Figure 4.1 ï Location of the Novador Project in Quebec 
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4.2 Mining Title Status 

The issuer supplied mineral title status. InnovExplo verified the status of all mining titles 
using GESTIM, the Government of Quebecôs online claim management system 
(gestim.mines.gouv.qc.ca). 

The Property encompasses three areas: Pascalis, Courvan and Monique. The Property 
is 100% owned by Probe Gold and comprises 427 map-designated mining titles, two (2) 
mining concessions and one (1) mining lease covering a total area of 17,746.28 ha 
(Figure 4.2, Figure 4.3, Figure 4.4 and Figure 4.5). 

Appendix I presents a list of mineral titles with details of ownership, royalties and 
expiration dates. 

4.3 Ownership, Royalties and Agreements 

Several royalties apply to the Property. Appendix I lists the royalties and parties involved, 
and Figure 4.6 identifies the mining titles subject to royalties.
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Figure 4.2 ï Claim map of the Novador Project  
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Figure 4.3 ï Claim map of the Monique gold trend  
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Figure 4.4 ï Claim map of the Courvan gold trend  
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Figure 4.5 ï Claim map of the Pascalis gold trend  
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Figure 4.6 ï Novador Project NSR 
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4.4 Permits and Environmental Liabilities 

There are no known pending environmental concerns or land claim issues with respect 
to the Project. It is understood and agreed that the Project was received by Probe Gold 
ñas isò and that Probe Gold shall ensure that all exploration programs on the Project are 
conducted in an environmentally sound manner. 

The authors are unaware of any environmental liabilities associated with the Property 
mining titles. However, the authors have not conducted a thorough inspection of these 
claims. The exploration activities were planned to have a minimum impact on the 
environment. 

Probe Gold is responsible for obtaining all authorizations and permits from the provincial 
ministries of natural resources (ñMRNFò) and the environment (ñMELCCFPò), when 
applicable. 

4.4.1 Mine site of the former Monique Property 

On November 6, 2013, the MRNF approved the March 2013 restoration plan for the mine 
site of the former Monique Property filed by Groupe-Conseil Roche Ltée. 

Subsequently, in 2013-2014, Richmont Mines Inc. (ñRichmontò) carried out partial 
reclamation work on the former Monique Property, including: 

¶ Removal of buildings and infrastructure; 

¶ Safety lift around the pit; 

¶ Scarification and revegetation of infrastructure areas; 

¶ Sampling and analysis of water, sludge and backfilling; 

¶ Revegetation of the settling basin; 

¶ Characterization study; 

¶ Monitoring, groundwater analysis and annual report. 

On July 24, 2020, the MRNF released Monarch Gold Corporation (now Monarch Mining 
Corporation) from the closure obligations to restore the former Monique Property and 
transferred the responsibility to Probe Gold. 

4.5 Community Communication and Consultation 

The issuer follows the current regulations of the city of Val-dôOr and the Government of 
Quebec regarding community consultation on exploration and drilling work.  
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5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 
PHYSIOGRAPHY 

This section was modified and updated from Raponi et al. (2021). 

5.1 Accessibility 

The Project can be easily reached from Val-dôOr by travelling approximately 20 km east 
along Highway 117. The former L.C. Beliveau mine site is about 8 km from Highway 117, 
6 km north on Chemin Perron and then 2 km on Chemin Pascalis. Finally, a 200-m stretch 
of gravel road leads to the former mine site. The former Bussiere mine is about 5 km on 
Perron Road and 0.4 km to the east of it. The former Monique mine is about 5 km further 
east on Highway 117, turning north on Chemin Carnegie for 0.5 km up to the security 
gate. All the roads are well maintained in all seasons. Several logging roads and trails 
run through the Project, providing easy access to the interior. 

The Project is very close to TransCanada Highway 117. A CN railway line crosses the 
south-eastern part of the Property, connecting east through to Montreal and west through 
the Ontario Northland Railway to the North American rail network. Val-dôOr has a regional 
airport with regularly scheduled flights to and from Montreal and also acts as a hub for 
flights further north. Val-dôOr is a six-hour drive north-west of Montreal, and there is a 
daily bus service between Montreal and the other cities in the Abitibi region. The power 
lines and telecommunication systems can be easily accessible, with the power line 
feeding the Beaufor mine only 2 km away. 

5.2 Climate 

The climate of the Val-dôOr area is continental subarctic sub-humid (Robitaille and 
Saucier, 1998). Winters are long and cold, and summers are short. The hottest month is 
July (17.4 ºC), and the coldest month is January (-17.2 ºC) (Government of Canada, 
2017a). The temperature is above the freezing point for approximately 162 days annually. 
Total annual rainfall is 929 mm, of which 73 % is rain, and 27 % is snow. The direction of 
prevailing winds is southwest most of the year. 

The best operating season for basic exploration work (prospection, mapping, line cutting, 
geophysical and geochemical surveys and stripping) is approximately four months (July 
to October). Ideal winter drilling conditions last from early January to the end of March. 

5.3 Local Resources 

Val-dôOr was founded in the 1920s and has been a mining service centre since its 
inception. Val-dôOr, with a population of approximately 32,000, is a modern city and one 
of the largest communities in the Abitibi region of Quebec, with a long and rich mining 
heritage.  

Supplies, manpower and service providers are readily available in the general area 
(Amos, Rouyn-Noranda and Val-dôOr). Local resources include commercial laboratories, 
federal government underground mining research office, construction contractors, drilling 
companies, exploration service companies, engineering and various other consultants, 
equipment vendors and suppliers. 



 
 

 

NI 43-101 Technical Report and Updated Mineral Resource Estimate ï Novador Project ï September 2023 44 

 

Figure 5.1 ï Topography and accessibility of the Novador Project 

5.4 Infrastructure 

The former L.C. Beliveau mine includes a three-compartment shaft measuring 1.83 m x 
1.83 m x 340 m deep (5t bucket), approximately 1,625 m of drifting on 5 levels, ventilation 
raises, 660 m of ramp down to the 90-m level. A secure fenced-in site is used to store 
the drill core. 

The former Bussiere mine on the Courvan trend includes a 245 m deep shaft and more 
than 3,000 m of drifting on 5 levels.  

The former Senore mine includes a 152-m-deep exploration shaft on 3 levels. 

The former Monique mine includes a 440 m by 350 m wide and 95 m deep open pit 
partially filled with water, one rock pile and one overburden stockpile. A gate secures the 
road access to the Monique open pit and mining lease. 

Several mining operations and gold mills are currently active in the proximity of the 
Property, including: 

¶ The Aurbel gold mill, held by Eldorado Gold Corporation (ñEldoradoò), with a capacity 
of 1,500 tpd, which can be upgraded to 2,500 tpd, located 6 km (straight line) from 
the Monique area; 

¶ The Beacon gold mill, held by Monarch Mining Corporation with a capacity of 750 tpd 
(upgradeable), is located 6 km away; 

¶ The Sigma-Lamaque gold mine and mill, held by Eldorado, 24 km away, with a 
capacity of 2,200 tpd, which can be upgraded to 5,000 tpd; 



 
 

 

NI 43-101 Technical Report and Updated Mineral Resource Estimate ï Novador Project ï September 2023 45 

¶ The Goldex mine and mill operation, held by Agnico-Eagle, 39 km away, with a 
capacity of 8,000 to 10,000 tpd; 

¶ The Kiena mine and mill facility, held by Wesdome Gold, some 45 km away, with a 
capacity of 2,000 tpd; 

¶ The Camflo Mill, held by Yamana Gold, 60 km away, with a capacity of 1,600 tpd; and 

¶ The Canadian Malartic mine and mill facility, held by Agnico-Eagle and Yamana Gold, 
70 km away, with a capacity of 55,000 tpd. 

5.5 Physiography 

The topographic relief on the Project is rather flat, ranging from 315 to 355 masl. The 
area is characterized by low ridges and hills flanked by generally flat areas of glacial 
outwash and swamps. Overburden thickness varies from 0 to 35 m, with local 
concentrations of outcrops in a more or less uniformly flat forested plain. The overburden 
is relatively thin on the different gold zones: 0 to 3 m for Highway, 0 to 10 m for the New 
Beliveau, 5 to 10 m for the North Zone and the deposits on the Courvan gold trend, and 
5 to 40 m for the Monique zones. It consists mainly of sand, gravel, and glacial moraine. 
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6. HISTORY 

The following section was taken and modified from Raponi et al. (2021). 

The reader is invited to consult Appendix II for a complete review of the historical work of 
the Project. The documents used for the compilation are taken from the SIGÉOM (MRNF) 
database or technical reports filed by past owners. 

6.1 Courvan-Pascalis-Senore areas 

The first claims in the Project area were staked in the fall of 1930. In the southeast part 
of the Pascalis area, the first gold occurrences were discovered in 1931. In 1931 and 
1932, Noranda excavated a series of trenches and drilled 5 drill holes on what eventually 
became known as the No. 1 and No. 2 showings under an option agreement at the time. 
In 1936, Pascalis Gold Mines completed several drill holes on the No. 1 showing, which 
is today the site of the former L.C. Beliveau mine and the current New Beliveau deposit. 
The results from the trenches and drill holes were not sufficiently interesting to justify 
further work. Between that time and the opening of the mine, various companies 
conducted exploration programs for gold and base metals in the Beliveau area. Work 
included prospecting and geological mapping, diamond drilling, soil geochemistry and 
ground geophysics (MAG, EM, VLF, IP). 

The first exploration work reported on the Courvan area of the Project was completed by 
Bussiere & Massicotte prospectors in 1930. In 1932, the Bussiere Mining Company 
Limited was created, and a shaft was sunk to 206 m. Québec Gold Mining Corporation 
took control of the mine in 1933. The Bussiere deposit was first mined between 1932 and 
1935. Cournor Mining Company reopened the mine from 1937 to 1942, producing 
25,971 oz from Bussiere and Creek zones for a total historical production of 41,682 oz of 
gold. In 1942, a forest fire destroyed the surface mining infrastructure and offices, forcing 
the permanent closure of the underground mine. After the mine shut down, various 
companies conducted exploration programs for gold and base metals in the Courvan 
area, particularly on the Southwest Zone. 

6.1.1 Former L.C. Beliveau Mine 

Commercial production at the L.C. Beliveau mine began on September 1, 1989. The mine 
ceased operations in October 1993 after producing 166,936 oz of gold. During the pre-
production period, from October 1988 to August 1989, 4,789 oz of gold were produced 
for a total production of 171,725 oz of gold recovered and sold. 

A three-compartment shaft measuring 1.83 m x 1.83 m x 340 m depth (5t bucket) and 
approximately 1,625 m of drifting on five levels were excavated. Mined stopes extend 
over more than 300 m vertically by up to 225 m long by 10 m wide. The stopes were not 
backfilled. Figure 6.1 shows the distribution of open stopes and pillars in cross-section. 
These underground mine workings are still available. 
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From Probe Gold, 2021. 

Figure 6.1 ï 3D view of stopes and drifts in the former L.C. Beliveau mine 

6.1.1.1 Geotechnical 

Various studies were conducted to determine the competency of the rock mass before 
starting mining operations. Core samples were taken and tested at Golder Associates 
laboratory in 1985. A Classification Scheme Rock Mass rating of 78 was obtained, 
indicating a very good quality rock mass and allowing large excavation spans to be 
developed with minimum support. 

The magnitude of groundwater inflows is consistent with a relatively unfractured rock 
mass that is intrinsically impermeable apart from major discontinuities. The inflow rate 
was expected to remain low (Golder, 1985). 

6.1.1.2 Metallurgy and Processing 

A significant number of metallurgical campaigns were carried out on mineralized material 
from the former L.C. Beliveau mine, first by SOQUEM Inc. (ñSOQUEMò) from 1983 to 
1985 and then by Cambior Inc. (ñCambiorò) from 1987 to 1988.  

6.1.2 Former Bussiere Mine 

Mining concessions 295 and 280 PTB host the historical Bussiere mine that produced 
41,682 oz of gold between 1932 and 1942 from 224,547 t of mineralized material with an 
average recovered grade of 5.77 g/t Au. 
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More than 40 mineralized zones were extracted up to a vertical depth of 236 m, each 
yielding between 45,000 and 77,000 t. At the Bussiere mine, extraction was done through 
a 245-m-deep shaft on five production levels (61, 107, 152, 198 and 236 m) at a 
production rate of 136 tpd. Room and pillar was the principal mining method due to the 
shape of the deposit, which is composed of tabular zones dipping gently to the north. 
Amalgamation was used between 1932 and 1935, with a recovery rate of only 75%. 
When the mine re-opened in 1937, cyanidation was introduced to process the ore, and 
the gold recovery climbed to 98%. 

Mineralized material from the Bussiere mine came from two main zones: Bussiere and 
Creek. The Creek Zone is situated below the Colombiere River, approximately 900 m 
north of the main shaft. The zone is connected to the Bussiere mine workings by a cross-
cut drift developed off the 650 level at a depth of 198 m. An inclined vent shaft was also 
used to extract mineralized material, with stations built at 137 and 168 m depth. The 
majority of the mineralized material extracted from the mine during the last two years of 
production came from the Creek Zone and veins 674, 678 and 696, which were 
discovered during the development of the cross-cut drift. Following the 1942 forest fire, 
the mineralized material left in place became the subject of numerous resource estimates 
(not NI 43-101 compliant), the most notable completed by Jean Lavallée in 1962. Figure 
6.2 shows the historical Bussiere mine's underground development and stoping areas. 

 

From Probe Gold, 2021. 

Figure 6.2 ï 3D view of stopes and drifts in the former L.C. Beliveau mine 

6.1.3 Former Senore Mine 

According to the latest technical report on the former Senore Property (Charboneau, 
2008), gold was discovered on the former Senore Property in 1932, where a shaft was 
sunk. Subsequently, 5,791 m of diamond drilling was carried out between 1936 and 1939 
by Senore Gold Mines Ltd. The discovery vein was reported to extend for over 183 m 
striking north at 55°W and dipping 55° to the southwest. This quartz vein forms the core 
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of a 6-m-wide shear zone traced for 275 m along strike. The quartz core was reported to 
average 1.5 m in width with an average grade of 8.36 g/t Au based on six holes drilled to 
a depth of 76 m (Norrie, 1939). 

Between 1939 and 1940, a 152 m shaft was sunk on the Discovery Zone, with levels at 
66, 115 and 165 m (originally 200, 350 and 500 ft). A composite plan of the underground 
workings (Figure 6.3) shows that the main development was on a northwest-striking vein 
dipping 55° to the southwest. It also shows a long cross-cut on the 115 m level extending 
at least 133 m north of the main vein, suggesting that drilling had defined at least one 
other target to the north of the shaft. At least 26 underground diamond drill holes were 
drilled at the 66 m and 165 m levels (Ross, 1940 and 1941). 

 

From Probe Gold, 2021. 

Figure 6.3 ï 3D view of stopes and drifts in the former Senore mine  

The former property appears to have lain dormant until 1973, when it was acquired by El 
Coco Explorations Ltd (ñEl Cocoò). Between 1973 and 1979, El Coco conducted magnetic 
and VLF-EM surveys, basal till geochemistry, and diamond drilling of nine holes totalling 
1,253 m, which resulted in the discovery of the North Zone. Three additional drill holes 
were situated outside the present property, in Senneville Township to the west 
(Bergmann, 1973, 1974, 1975a, 1975b, 1976, 1977, 1978a, 1978b and 1979). 

6.2 Former Monique Property 

The first exploration work in the area of the former Monique Property dates back to the 
mid-1940s when Starlight Mines Limited completed a magnetic survey. The first gold 
occurrences were discovered in 1945 in a diamond drill hole campaign by Starlight Mines 
Limited. They drilled 6 holes (1,630 m) in the southern part of the former property, and 
the best gold value was 1.4 g/t Au over 7.6 m. During the same period, Courmont Gold 
Mines Ltd (ñCourmontò) completed a magnetic survey that covered the northern part of 
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the former Monique Property. In 1946, Courmont drilled 17 holes (4,326 m), and the best 
gold value was 21.0 g/t Au over 0.94 m. 

SOQUEM drilled 3 holes (549 m) in 1978 to test induced polarization anomalies. 
Interesting gold values were intersected at that time in holes 838-1 (10.28 g/t Au over 
0.3 m and 7.20 g/t Au over 0.91 m) and 838-3 (4.11 g/t Au over 1.52 m and 5.48 g/t Au 
over 1.25 m).  

Société Minière Louvem Inc. (ñLouvemò) optioned the former property from SOQUEM in 
1983 and drilled 42 holes (12,358 m) in 1984 to test the gold zones discovered on the 
former property in 1983. Several gold zones were discovered: A, B West, B East and C. 

In 1987, a magnetic survey was completed on the former property by Exploration Monicor 
Inc. (ñMonicorò), the new owner of the former property. A total of 17,682 m of diamond 
drilling was completed, comprising 69 new holes and 2 deepened holes. The objective 
was to test the lateral and depth extensions of the known gold zones. The G Zone, a new 
gold-bearing structure, was discovered. In 1989, two diamond drilling programs of 66 
holes and 25 holes were completed by Monicor. 

In 1989 a metallurgical and mineralogical study of the gold mineralization of the former 
Monique Property was completed by the ñCentre de Recherches Min®ralesò (ñCRMò) for 
Cambior. The study's objective was to test whether mineralized material from Monique 
could be processed at Cambiorôs mill on their B®liveau mine site.  

In August 1990, 3 vertical HQ-size diamond drill holes were completed to obtain material 
for metallurgical testing. Over the 1992 to 2003 period, no exploration work was 
conducted on the former Monique Property.  

Richmont started its first exploration program in 2004. In 2007, Geopointcom was 
mandated by Richmont to complete preliminary modelling of the A, B, G and J gold-
bearing zones and to prepare a mineral resource estimate (DôAmours, C., 2007) on the 
former Monique Property.  

In 2011, Richmont completed an 8,117-m exploration drill program on the G and J zones 
on the former Monique Property.  

The results of these programs were presented in the first 43-101 technical report on the 
former Monique Property (Vincent, 2012). Richmont began site preparation for a bulk 
sampling program in late 2012. Overburden excavation began in February 2013, and 
commercial production commenced on October 1, 2013. 

6.2.1 Former Monique Mine 

Richmont extracted a bulk sample to confirm the gold recovery for the G Zone 
mineralization and the grade estimation in the Monique geological block model. Site 
preparation for the bulk sampling program started in late 2012, and the blasting of the 
bulk sample occurred on May 14, 2013. A total of 8,494 t of G Zone mineralization was 
processed in Richmontôs Camflo Mill near Malartic, Québec, from May 28 to June 3, 2013, 
producing 717 oz of gold with a recovery of 95.1%. The calculated head grade of the bulk 
sample was 2.76 g/t. The second half of the bulk sample was processed from July 1 to 
9, 2013, producing 950 oz of gold with a recovery of 96%. The bulk sample on the G Zone 
mineralization confirmed the block model and the gold recovery rate at the Camflo Mill. 
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The Camflo Mill was a Merrill-Crowe conventional-type mill with circuits for crushing, 
grinding, gold cyanidation, and precipitation using zinc powder. 

Concurrently, infill drilling was completed in 2013. 

Commercial production at the Monique mine began on October 1, 2013, and the mine 
ceased operations on January 17, 2015. A total of 660,655 t grading 2.47 g/t Au was 
extracted from the mine for 51,488 oz of in situ gold. The ore was processed at the Camflo 
Mill. 
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7. GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Abitibi Greenstone Belt 

The Project is in the southern Superior Province of the Canadian Shield, which forms the 
core of the North American continent (Figure 7.1). The Project lies in the Val-d'Or mining 
camp in the Southern Volcanic Zone in the southeastern part of the Archean Abitibi 
Greenstone Belt (ñAGBò).  

The AGB comprises east-trending synclines containing volcanic rocks and intervening 
domes cored by synvolcanic and/or syntectonic plutonic rocks (gabbro-diorite, tonalite 
and granite), separated by east-trending turbiditic wacke bands (MERQ-OGS, 1984; Ayer 
et al., 2002a; Daigneault et al., 2004; Goutier and Melançon, 2007). The volcanic and 
sedimentary strata usually dip vertically and are separated by abrupt, variably dipping 
east-trending faults. Some of these faults, such as the Porcupine-Destor Fault Zone 
(ñPDFZò), display evidence of overprinting deformation events, including early thrusting 
and later strike-slip and extension events (Goutier, 1997; Benn and Peschler, 2005; 
Bateman et al., 2008). Two ages of unconformable successor basins are observed: 
widely distributed fine-grained clastic rocks in early Porcupine-style basins, followed by 
Timiskaming-style basins composed of coarser clastic sediments and minor volcanic 
rocks, largely proximal to major strike-slip faults such as the Porcupine-Destor and Larder 
LakeïCadillac Fault Zones (ñLLCFZò), and other similar regional faults in the northern 
AGB (Ayer et al., 2002a; Goutier and Melançon, 2007). The AGB is intruded by numerous 
late-tectonic plutons composed mainly of syenite, gabbro and granite, with lesser 
lamprophyre and carbonatite dykes. Commonly, the metamorphic grade in the Abitibi 
Greenstone Belt varies from greenschist to subgreenschist facies (Jolly, 1978; Powell et 
al., 1993; Dimroth et al., 1983b; Benn et al., 1994), except in the vicinity of most plutons 
where the metamorphic grade corresponds mainly to the amphibolite facies (Jolly, 1978). 

The AGB successor basins are of two types: (1) laterally extensive basins corresponding 
to the Porcupine Assemblage, with early turbidite-dominated units (Ayer et al., 2002a); 
and (2) later and aerially more restricted alluvial-fluvial or Timiskaming-style basins 
(Thurston and Chivers, 1990). 

The geographic limit between the northern and southern parts of the AGB has no tectonic 
significance but is similar to the limits between the internal and external zones of Dimroth 
et al. (1982) and those between the Central Granite-Gneiss and Southern Volcanic Zones 
of Ludden et al. (1986). The boundary between the Northern and Southern parts passes 
south of the greywackes of the Chicobi and Scapa Groups, with a maximum depositional 
age of 2698.8 ± 2.4 Ma (Ayer et al., 1998, 2002b). 

The Abitibi Subprovince is bounded to the south by the LLCFZ, a major crustal structure 
separating the Abitibi and Pontiac Subprovinces (Chown et al., 1992; Mueller et al., 
1996a; Daigneault et al., 2002, Thurston et al., 2008). 

The Abitibi Subprovince is bounded to the north by the Opatica Subprovince, a complex 
plutonic-gneiss belt formed between 2800 and 2702 Ma (Sawyer and Benn, 1993; Davis 
et al. 1995). It mainly comprises strongly deformed and locally migmatized tonalitic 
gneisses and granitoid rocks (Davis et al., 1995). 
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Figure 7.1 ï Map of the Abitibi Greenstone Belt 

7.2 Regional Geology 

The geology of the Val-dôOr area was previously described by Latulippe (1976), Imreh 
(1984), and by Rocheleau et al. (1987). The stratigraphic scheme from these authors was 
subdivided into two principal groups: the Lower Malartic Group (containing the La Motte-
Vassan, Jacola, and Dubuisson Formations) located in the northern portion, and the 
Upper Malartic Group (containing the Val-d'Or and Héva Formations) located in the 
southern portion of the region. Two major deformation zones border the Lower and Upper 
Malartic Groups, the LLCFZ to the south and the Garden Island Tectonic Zone (ñGITZò) 
to the north. 

The sedimentary units of the Cadillac and Pontiac groups are found to the south and 
those of the Garden Island Formation to the north, associated with the breaks. South of 
the Malartic Group, the Piché Group, intercalated in the Cadillac and Pontiac, forms 
tectonic slices marking the LLCFZ. The Piché Group is defined by a high proportion of 
magnesian basaltic and komatiitic flows for which the primary textures have been largely 
destroyed by schistosity and coeval alteration that transformed these to talc-chlorite-
carbonate schists. 

Work by the MRNF (MB 98-01, DV 99-03) and a PhD thesis by Russell Scott (2005) have 
led to an updated subdivision of the local stratigraphy. The Malartic Block is subdivided 
into two stratigraphic groups based on regional tectonics and volcano-sedimentary 
stratigraphy, namely the Malartic Group (óLowerô from the historical division) and the 
Louvicourt Group (óUpperô from the historical division). The Malartic Group, at the base, 
corresponds to an Archean ocean platform in an extensional regime associated with 
mantle plume volcanism (Scott, 2005). It consists essentially of variable ratios of 
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komatiitic to tholeiitic basaltic lavas and cogenetic sills and dykes. It is divided into three 
formations: La Motte-Vassan, Dubuisson, and Jacola. The overlying Louvicourt Group 
represents a change in tectonic regimeða shift from a divergent zone to a convergent 
(subduction) zone, forming an arc complex. This group, which may reach 7.5 km thick, is 
subdivided into two formations, Val-dôOr (3.5 to 5.5 km) and Héva (1.5 to 2 km). The units 
generally trend E-W with a steep dip, commonly to the north, the strata being overturned.  

The Dubuisson Formation, composed of tholeiitic and komatiitic lavas, is represented by 
a series of sequential suites of flows, mainly basaltic with komatiites, magnesian basalts, 
and picritic flows. The Jacola Formation is a deep-water subaqueous plain composed of 
tholeiitic lavas with komatiites and magnesian basalts. The transition between the Jacola 
and Val-d'Or formations, composed of mafic to felsic rocks, is gradual and characterized 
by the appearance of very thick volcaniclastic deposits of tholeiitic affinity. The Project 
straddles rocks of the Dubuisson Formation to the north and rocks of the Jacola 
Formation to the south. 

An intimate relationship between the Jacola, Val-dôOr and Héva formations illustrates the 
evolving tectonic regime. The Jacola Formation occurs at the base of the sequence, a 
deep marine environment in an extensional regime (mid-ocean ridge) controlled by 
mantle plume volcanism. There is some overlap between the onset of arc construction 
(Val-d'Or Formation) and the waning stages of plume volcanism (Jacola Formation). 
Finally, lavas associated with arc volcanism were buried by abundant lavas produced by 
tectonic rifting (Héva Formation). Volcanism evolved from a mantle plume rift shifting to 
a subduction-related setting. 

The Val-dôOr Formation is a subaqueous volcano-sedimentary arc comprising several 
mafic-to-felsic volcanic sequences. The felsic units are discontinuous and interstratified 
in the mafic-intermediate units and show tholeiitic to moderate calc-alkaline affinities.  
Many felsic units are associated with massive sulphide deposits and locally strong 
synvolcanic metasomatism. 

The Héva Formation comprises bimodal effusive volcanic rocks with local volcaniclastic 
deposits. It includes iron-rich tholeiitic basalts and differentiated synmagmatic sills. Mafic 
units are intercalated with thin, intermediate to felsic pyroclastic units and bedded 
volcaniclastic sediments. A distinct marker horizon at the contact between the Val-dôOr 
and Héva formations, traced over 30 km, consists of dark grey magnetic, spherulitic felsic 
lavas of tholeiitic affinity.  

Several large granitoid intrusions have been emplaced into the local stratigraphy. The 
Bourlamaque Batholith is a synvolcanic granitoid intrusion (2700 ± 1 Ma) interpreted as 
the source of volcanism for the Val-d'Or Formation. Compositionally described as quartz 
diorite to tonalite (Na rich) with a transitional affinity, it lies west of the Project. The 
batholith hosts several gold deposits, including the Beaufor and Lac Herbin mines and 
several past producers (Sullivan, Ferderber/Belmoral, Dumont, Dorval, and Courvan). 
The Bevcon Pluton, more differentiated than the Bourlamaque Batholith and younger 
(2680 ± 5 Ma), was introduced higher up in the stratigraphy as the alkaline monzonitic 
East Sullivan stock (Central Post; 2684 ± 1 Ma). In the area, numerous alkaline 
granodioritic to tonalitic intrusives are also present, as well as subconformable to 
unconformable subvolcanic to post-kinematic sills and a suite of pre- to late-tectonic 
quartz-feldspar porphyry dykes. 
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The Malartic and Louvicourt Groups have an overall homoclinal, E-W subvertical attitude. 
The sequence becomes younger in age to the south. Recent geological work where 
interference fold patterns are observed demonstrates that at least two phases of major 
folding (related to D1 and D2) have affected the supracrustal rocks in the Val-d'Or area. 
The first episode involved folding about the N-S fold axis, whereas the second dominant 
folding event re-folded the sequence forming E-W fold axes and axial planes. Along with 
folding, the D2 deformation event is characterized by a regional E-W subvertical 
schistosity which may form small to extensive and wide anastomosing shear zones 
(Desrochers and Hubert, 1996). A late D3 event is outlined by a sparse crenulation 
cleavage, mostly superimposed on strongly schistose rocks and by a set of NNW- and 
NE-trending brittle faults. 

The metamorphic grade of the Malartic Group volcanic stratigraphy is middle greenschist 
facies, as indicated by a chlorite-epidote-carbonate mineral assemblage in mafic rocks. 
The regional metamorphic grade increases towards the south to upper greenschist facies 
near the LLCFZ and to amphibolite facies further south. 

7.3 Local Geology 

The Project is situated within the Val-dôOr mining camp, which lies within the eastern 
segment of the southern part of the Abitibi Subprovince at its boundary with the Pontiac 
Subprovince. In this region, the LLCFZ marks the separation between these two 
subprovinces. The orientation of the volcanic rocks on the Project is generally E-W 
trending and subvertical. The Project is mainly underlain by tholeiitic mafic volcanic rocks 
of the Dubuisson Formation in the north (Pascalis area), by tholeiitic lavas of the Jacola 
Formation in the centre-east and by felsic to mafic volcanics of the Val-dôOr Formation in 
the south (Monique area). The western portion of the Project (Courvan area) 
encompasses the eastern contact of the synvolcanic Bourlamaque Batholith. The contact 
of the batholith is documented to be moderately dipping to the east, suggesting that this 
intrusion remains present eastward under the volcanic rocks toward the Pascalis area 
(Jebrak et al., 1991). Throughout the central portion of the Project, the volcanic rocks are 
cross-cut by a series of gabbroic and mafic intrusions along an ENE trend. In the Pascalis 
area, a swarm of subvertical NNW-striking, metre-scale, diorite dykes cut across almost 
perpendicularly the volcanic units.  

From south to north, the Project is underlain by the Val-dôOr Formation (VDF), Jacola 
Formation (JF), Dubuisson Formation (DF), La Motte-Vassan Formation (LVF), the 
Garden Island Group (GIG) and the Landrienne Formation (LAN). The main intrusions 
are the Bourlamaque, Pascalis-Tiblemont, and La Corne batholiths with several gabbroic 
dykes and sills (Figure 7.2). 

7.3.1 Volcanic, Volcaniclastic and Sedimentary Units 

7.3.1.1 Val-dôOr Formation 

The VF (2704 ± 2 Ma) is 1 to 3 km thick and comprises volcaniclastic submarine deposits 
formed by autoclastic and/or pyroclastic mechanisms. These deposits include 1 to 20 m 
of brecciated and pillowed andesite flows with feldspar and hornblende porphyries. The 
flows are intercalated with amalgamated volcaniclastic beds 5 to 40 m thick. The pillows 
exhibit a variety of forms, from strongly amoeboid to lobed. Lobed pillows are 1 to 10 m 
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long and 0.5 to 1.5 m wide and have a vesicularity index of 5% to 40%. The volcaniclastic 
beds are composed of lapilli tuff, lapilli and blocks tuffs, and to a lesser extent, fine to 
coarse tuffs. 

7.3.1.2 Jacola Formation 

The JF (2706 ± 2) lies north of the VDF. It consists of a cyclic package comprising, from 
bottom to top, komatiitic flows, basalts, and mafic volcaniclastics. The sequences may be 
complete or truncated. Komatiitic lavas are observed as massive flows with local spinifex 
textures, but primary textures are generally destroyed by dynamic metamorphism. 
Magnesian basalts are also present along whit the komatiite units. Ultramafics are easily 
identified by their characteristic pale-medium grey colour. Basaltic flows are massive, 
pillowed and sometimes in the form of flow breccias and hyaloclastites. In the center of 
the Project (enclosing the A, B and I zones), there is a wide unit of mafic to intermediate 
volcaniclastics varying from debris flows to coarse lapilli-blocky tuffs. 

7.3.1.3 Dubuisson Formation 

The DF (2708 ± 2 Ma) consists mainly of pillowed and massive basalt with various 
interbedded komatiitic flows (Imreh, 1980). Ultramafic and mafic flows are similar to those 
described in the LVF (see below) but in different proportions. A thick unit of mafic 
volcanoclastic rocks (agglomerate) is observed on the Project in the Pascalis area. 

7.3.1.4 La Motte-Vassan Formation 

The LVF crops out on the north side of Lac De Montigny. Its thickness is variable, up to 
a maximum of 6 km. It consists of komatiites, tholeiitic basalts, and magnesian basalts. 
The base of the sequence is mostly represented by komatiites with some minor 
intercalated basalt. However, a decrease in the proportion of komatiites is observed 
toward the top of the sequence (Imreh, 1984). Komatiites are mainly found in two 
morphofacies: (1) classic sheet flow with spinifex textures or tube-shaped flows; and (2) 
mega-pillows. The basalt flows are usually massive or pillowed; more rarely, they are 
brecciated (Imreh, 1980). The age of the LVF (2714 ± 2 Ma) suggests it may be 
contemporaneous with the upper part of the Kidd-Munro Assemblage.
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Figure 7.2 ï Local geology of the Novador Project
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7.3.1.5 Landrienne Formation 

The LF is composed of abundant ultramafic lavas, mafic-felsic volcanics (Sanschagrin 
and Leduc 1979, Goutier 1997), and numerous tonalitic to monzonitic intrusions. These 
units are oriented E-W and have a moderate to low dip towards the north. They show a 
polarity systematically facing south. Two of the rhyolitic complexes of this formation, 
which define tholeiitic suites, yielded U-Pb zircon ages of 2718.7 ± 0.7 Ma and 2716.2 ± 
0.8 Ma (V. McNicoll in Pilot et al., 2009). These ages and the close spatial association 
observed between ultramafic lavas and rhyolitic complexes of this formation evoke 
several significant comparisons with the Kidd Munro assemblage (Bleeker et al., 1999; 
Berger, 2002; Ayer et al., 2002).  

7.3.1.6 Garden Island Group 

The GIG mainly comprises sandstone, siltstone, and mudstone with graded thin beds (1 
to 15 cm thick). Some thin lenses of petromict conglomerate were observed at the far 
western end of the Project. Within the latter, the pebbles and subrounded clasts are often 
flattened and mostly composed of felsic to mafic volcanic fragments and some felsic 
intrusive fragments. On the Project, the GIG sedimentary units consist of argillites, 
greywackes, and conglomerates that mark a discontinuity where they lie in contact with 
volcanics. These units should be carefully prospected at or near their contact zones. Like 
at the Éléonore gold mine (Newmont Corporation), the permeable sediments play an 
important buffer role when in contact with younger massive intrusives. 

7.3.2 Intrusive Units 

7.3.2.1 Diorite Dykes Swarm and Sills 

Along the Pascalis Gold Trend, the gold mineralization is spatially associated with a main 
swarm of NNW-trending subvertical microdiorite dykes. The metric to deca-metric diorite 
dykes are homogeneous, massive and fine-grained. The fact that the diorite dykes have 
a calc-alkaline affinity precludes any genetic link with mafic country rocks of tholeiitic 
affinity assigned to the Dubuisson Formation. Several E-W trending diorite dykes 
crosscut the microdiorite NNE dykes and the Bourlamaque Batholith. 

7.3.2.2 Gabbroic Dykes and Sills 

Some lenses of gabbro (locally diorite) are often observed within the volcanic units with 
occasional sulphides of pyrite and/or pyrrhotite. These units are medium-grained and 
ferromagnesian-rich in composition. On the Project, the gabbro dykes and/or sills were 
observed to be in contact with their host mafic volcanics in the eastern part of the Project; 
they could most probably be co-magmatic with the Pascalis-Tiblemont Batholith. 

7.3.2.3 Porphyritic Dykes 

Two main types of subvertical E-W-trending porphyritic felsic diorite dykes are observed 
within the Project. The first type consists of metric grey-green porphyritic dykes with 
feldspars phenocrysts up to 7 mm, observed in the New Béliveau and Monique areas. 



 
 

 

NI 43-101 Technical Report and Updated Mineral Resource Estimate ï Novador Project ï September 2023 59 

The other type is more homogeneous and medium-grained (2 mm). These dykes are 
commonly altered with their ferromagnesian minerals bleached. 

7.3.2.4 Bourlamaque Batholith 

The Bourlamaque Batholith consists mainly of homogeneous quartz diorite and tonalite, 
the latter comprising sodic-rich rocks containing up to 25 % blue quartz in the Courvan 
area.  It is locally crosscut by dioritic, mafic, and aplitic dykes (Taner and Trudel, 1989; 
Belkabir et al., 1993; Vu, 1985). In some areas, the batholith underwent strong 
mineralogical transformation owing to regional deformation and metamorphism (regional 
greenschist facies). As a result, facies may be distinguished as undeformed to highly 
foliated and hydrothermally altered facies, i.e., there are areas of undeformed rocks 
grading into foliated zones of more intense deformation that form mylonitic shear zones 
in which the quartz diorite and tonalite were completely recrystallized and chloritized. 
These chlorite-rich shear zones developed from the Bourlamaque rocks are commonly 
(but not necessarily) close to dykes of melanocratic and generally schistose diorite 
interpreted by Vu (1985) and Robert et al. (1994) as spatially associated with the main 
ore zones in the Ferderber (Belmoral), Dumont and Beaufor gold mines. This relationship 
is seen in the Courvan area. 

7.3.2.5 Pascalis-Tiblemont Batholith 

This elliptical intrusion covers 340 km2 and is oriented NW-SE. It is generally 
differentiated, varying from tonalite to diorite in the central part to gabbro-diorite to gabbro 
in the margin of the batholith. The Pascalis-Tiblemont Batholith is mainly dominated by 
gabbroic to dioritic intrusive facies in the far eastern part of the Property. 

7.3.2.6 La Corne Batholith 

This intrusive unit is in the far limit northwest of the Project. The La Corne Batholith 
comprises several intrusive phases between 2680 and 2642 Ma. The early facies, which 
are the most common, consist of diorite, granodiorite, and hornblende monzonite. The 
molybdenum (Mo) mineralization in the Preissac Lake area is associated with this early 
phase. The late phase, representing the central-northern part of the batholith, is 
composed of biotite monzogranite and muscovite-biotite monzogranite, dated at 2642 Ma 
(Machado et al., 1991). The northern part of the batholith is particularly rich in 
amphibolitized enclaves. This late phase contains most of the spodumene pegmatites in 
this area, including a former lithium mine.  

7.3.3 Structural Features 

7.3.3.1 Pascalis Gold Trend 

The Pascalis Gold Trend encompasses the New Béliveau, North and Highway deposits. 
The general orientation of the volcanic units is N270° to N290°, with a steep to subvertical 
dip to the north. The mineralized zones are controlled by E-W to ENE-oriented structures, 
consisting of shear zones moderately to steeply dipping south and subvertical faults (e.g., 
New Béliveau northern fault). These structures controlling the mineralization extend from 
the Bourlamaque Batholith eastward into the volcanic rocks, crosscutting a large NNW-
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trending dyke swarm associated with the Pascalis Gold Trend. The New Béliveau, North 
and Highway deposits are characterized by large, shallowly south-dipping stacked 
quartz-tourmaline-carbonate-pyrite gold vein envelopes that cut the dykes, volcanic rocks 
and a magnetic gabbro intrusion (Highway deposit). The mineralized zones are 
developed within complex E-W to ENE-trending shear zone systems. The extensional 
veins formed by the infilling of extensional fractures, and the shear veins are subparallel 
to these gold-bearing structures. The mineralization in the trend is cross-cut by a series 
of syn- to late-tectonic trending faults, which are particularly well-documented in the 
former L.C. Béliveau mine where they offset diorite dykes with a sinistral movement and 
metre-scale displacements. More significant displacements probably occur along strike 
but are not measured. The recent drilling at New Béliveau has identified several large 
faults that appear to offset the diorite dyke and vein mineralization styles.  

7.3.3.2 Courvan Gold Trend 

In the Courvan area, the contact between the volcanic rocks and the Bourlamaque 
Batholith is intersected and displaced by a series of ENE-oriented structures, consisting 
of syn-mineralization moderate to low angle shear zones and major early to late faults 
steeply dipping to the north to subvertical. The Courvan deposits are mainly composed 
of extensional quartz-tourmaline-carbonate veins envelopes developed between these 
low- to moderate-angle shear structures hosted in highly foliated and altered zones within 
the granodiorite. Unlike the Pascalis Gold Trend deposits, which only contain mineralized 
zones dipping to the south, the structural data shows that the Courvan gold-bearing veins 
mainly dip shallowly to the north and locally to the south. In the case of the Southeast 
deposits, the mineralized zones dip only to the south. Mineralized shear veins moderately 
to steeply dipping north are also noted with the ENE structures within the batholith. At 
Courvan, many of the dioritic dykes that crosscut the Bourlamaque tonalite have an 
orientation subparallel to the ENE structures but dip between 45° to 75° in the opposite 
direction, to the south. They are displaced by the ENE structures and can also host 
extensional or shear-extension quartz-tourmaline-carbonate veins. The ENE structures 
and diorite dykes are two elements that exerted significant control on the setting of gold 
mineralization in the Courvan deposits.  

7.3.3.3 Monique Gold Trend 

The orientation of the lithological contacts is N270°E to N292°E, with a steep 75° to 85° 
dip to the north. The Monique Gold Trend is characterized by large deformation zones 
roughly parallel to the rock units. The trend reaches up to 50 m wide. Strongly sheared 
and altered feldspar porphyritic diorite dykes and lamprophyres are often observed within 
the gold-bearing shear zones. Mineralized gold-rich zones are associated with shear 
development and overprint them with mineral replacements along strong veining. Several 
fault zones with gouge can be seen in places; however, many are late faults not 
associated with the mineralization events and crosscut the mineralized zones and host 
lithologies at high angles. The observed folding is minor in terms of intensity and size, 
with open folds mostly under 1 m wavelength or 5 to 20 cm intrafoliation folds associated 
with a small crenulation. 
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7.4 Mineralization 

Most of the gold deposits on the Project have been delineated in three areas: Pascalis, 
Courvan and Monique (Figure 7.3). This section describes the mineralization in each of 
these areas. The gold-bearing zones are defined as mesothermal lode gold deposits. 
They generally consist of a complex system of veins composed of quartz, carbonate, 
albite and ± tourmaline with disseminated and/or blebby-cubic pyrite. The auriferous 
zones are commonly associated with shear zones and extensional fractures. 
Mineralization is concentrated in veins and/or adjacent lithologies strongly altered due to 
hydrothermal fluid circulation. 

 

From Probe Gold, 2023. 

Figure 7.3 ï Gold zones on the Novador Project 

7.4.1 Pascalis Gold Trend 

The Pascalis Gold Trend hosts the New Béliveau, North Zone and Highway deposits. 
The New Béliveau and North Zone deposits are centred on a series of NNW-trending 
subvertical intermediate dykes, forming a swarm over 3 km long, 1 km wide and 1 km 
deep (Figure 7.4). The dyke swarm played an important role in the setting of gold 
mineralization for both deposits, consisting of structurally controlled quartz-tourmaline-
carbonate-pyrite veins hosted in fine-grained intermediate dykes, basalts and 
intermediate to mafic volcanoclastic rocks. The mineralization in the Highway deposit is 
similar but is hosted in a distinct magnetic gabbro intrusion. Intermediate dykes and the 
gabbro intrusion are younger and intersect the volcanic units.  

The New Béliveau deposit, which encompasses the past-producing L.C. Béliveau mine, 
is hosted within a subvertical microdiorite dyke oriented N345° and perpendicular to the 
trend of volcanic formations. It is located about 2 km east of the Bourlamaque Batholith 
margin. At the former L.C. Béliveau mine, three parallel dykes (West, Main and East) 
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constitute the main swarm of diorite dykes. The thickness of individual dykes varies from 
5 to 15 m individually but may reach 30 m combined. At the mine, 90% of the veins and 
gold mineralization is hosted within the Main dyke. With an average thickness of 10 m, 
the mineralized zones were originally traced to a vertical depth of 580 m and over a strike 
length of 300 m. A ductile-brittle fault zone cuts and ends the mine to the north. Although 
its displacement is unknown, it exhibits oblique striations plunging to the west, suggesting 
a possible sinistral movement with uplift of the south block relative to the north block, 
suggesting an extension at depth towards the west. 
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From Probe Gold, 2023. 

Figure 7.4 ï Pascalis gold trend geology and mineralization 

Since 2008, at least 27 parallel microdiorite dykes have been identified by drilling and 
mapping. The New Béliveau deposit has historically been divided into different zones. 
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However, drilling completed by Probe Metals/Probe Gold has established connections 
between the Main B®liveau mine area and the historical ñZone 2ò and the 2017 ñSouth 
Zoneò discovery, located southward. The New B®liveau deposit is now continuous for a 
strike length of over 1,400 m and has been defined locally to a depth of 1,100 m. The 
deposit is bounded to the north and south by subparallel ENE-trending faults. Three other 
subparallel E-W to ENE-oriented faults divide the deposit into four structural blocks that 
result in minor lateral offsets of the diorite dykes.  

The gold mineralization is associated with quartz-tourmaline-pyrite veins and the 
surrounding altered wall rocks (Figure 7.5). The deposits are composed of multiple 
superimposed mineralized envelopes with a tabular shape shallowly dipping to the south. 
Two main types of gold-bearing veins can be observed in the mineralized zones. The 
dominant system consists of sigmoidal extensional veins, oriented more or less E-W and 
shallowly to moderately dipping 10° to 60° to the south. They represent about 80% of the 
mineralized veins. The second type comprises shear veins developed along moderately 
to subvertical shear zones. A third set is also recognized: subhorizontal and weakly 
mineralized veins representing less than 5% of the vein material.  

The extensional and shear veins from 3 to 20 m thick tabular shaped mineralized 
envelopes with orientations varying between 90° to 110° and dips of 25° to 35° to the 
south. They can reach a few hundred metres laterally in an E-W direction as well as in 
the axis of the dip. The mineralized zones are composed of 5% to 30% centimetric to 
metric quartz-tourmaline-carbonate veins associated with 1% to 2% fine to coarse 
euhedral pyrite along vein margins, locally reaching up to 5% to 10% and, more rarely, 
with traces of chalcopyrite. Pyrite is mainly found in the altered immediate wallrock and, 
to a lesser proportion, within the veins. The alteration is composed of tourmaline-silica-
carbonates in the intermediate dykes or silica-sericite-albite-carbonates in volcanic rocks 
(basalts, agglomerates) and the Highway gabbro intrusion (Figure 7.6, Figure 7.7 and 
Figure 7.8). Free gold grains can be observed in veins and at the surface or in fractures 
within coarse euhedral pyrite crystals. 

The host lithology in the New Béliveau and North Zone deposits is used to distinguish 
two types of gold mineralization, dyke and volcanic zones, respectively representing 
about 40% and 60% of the in-pit resource by volume.  
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From Probe Gold, 2021. A: Outcrop west of the former Béliveau mine showing shallow-dipping south mineralized veins 
in volcanics; B: Extensional veins in a dyke near the former Béliveau mine; C: Shear vein cross-cutting a dyke and 
volcanics; D: High-grade gold mineralization in a diorite dyke ï 80% tourmaline and 15% pyrite. 

Figure 7.5 ï New Beliveau rock exposures 

 

 

From Probe Gold, 2021. Notes: Extension of the Main Dyke at depth in the New Béliveau deposit showing quartz-
tourmaline-carbonate veins with coarse pyrite and tourmaline-silica-carbonate alteration (PC-17-197: 681-692.5m, 
5.49 g/t Au over 8.46 m between 682.19-690.65 m). 

Figure 7.6 ï Example of the dyke zone 
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From Probe Gold, 2021. Quartz-tourmaline-carbonate veins with pyrite and silica-sericite-carbonate alteration hosted in 
mafic volcanoclastic rock, namely agglomerate (PC-18-328: 4.25 g/t Au over 8.70 m between 305.3-314 m). 

Figure 7.7 ï Example of the volcanic zone from the North deposit 

 

 

From Probe Gold, 2021. Drill core showing coarse pyrite and silica-sericite-albite-carbonate alteration hosted in the 
Highway gabbro intrusion (PC-17-187ext, 6.29 g/t Au over 13.40 m between 389.10-402.50 m). 

Figure 7.8 ï Quartz-tourmaline-carbonates veins 

Three (3) dyke zones and 57 volcanic zones were interpreted from the surface to 900 m 
depth in the New Béliveau deposit, and 25 volcanic and 3 dyke zones up to 500 m depth 
in the North deposit. All the deposits remain open to the west, east, south and at depth. 
The volcanic mineralized zones intersect the intermediate dykes at an almost 
perpendicular angle. The intensity of fracturing and the frequency of gold veins generally 
increase in and near the intermediate dykes, due to their higher rock competency 
compared to the adjacent volcanic rocks. Pyrite concentration and grain size and the gold 
grades associated with intermediate dykes are, on average, higher than in volcanic rocks. 
The size of euhedral pyrite crystals increases significantly and easily reaches 1 to 2 cm 
in the dyke-style mineralization. The New Béliveau and North Zone deposits are therefore 
composed of subvertical dyke and shallow-dipping volcanic zones, delimited to the north 
and south by E-W to ENE structures (Figure 7.9).  

The Highway showing was the first significant gold occurrence discovered on the Project 
in 1931. It lies 1,000 m northwest of the former L.C. Béliveau. The gold mineralization is 
like the vein system at the New Béliveau deposit, with the notable exception that veins 
are hosted within a competent gabbroic unit instead of diorite dykes. The mineralized 
system comprises 24 subparallel tabular zones dipping 30° to 40° to the south and 
striking N075 to N090. Two zones steeply dipping to the south were also interpreted. For 
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now, the Highway gold system can be traced over 400 m E-W by 500 m N-S and to a 
depth of 500 m. The Highway Zone remains open to the south, east and at depth. 

 

From Probe Gold, 2023.  

Figure 7.9 ï 3D structural model of the New Béliveau deposit, looking east 

7.4.2 Courvan Gold Trend 

The Courvan Gold Trend (ñCGTò) extends 2.5 km along the eastern margin of the 
Bourlamaque Batholith and up to 2 km inside the southern part of the intrusion (Figure 
7.10). The trend contains the Bussière, Creek, Bordure, Southwest and Southeast 
deposits. The latter is open to the west, north, south and at depth. Gold mineralization is 
structurally controlled by several major shear zones and faults, striking 250-260° and 
dipping 75° to the north to subvertical, dividing the CGT into structural blocks. 

The mineralized zones consist of envelopes containing 5% to 30% centimetric to metric 
quartz-tourmaline-carbonates-pyrite ± chalcopyrite veins, mainly in extension, with a 
subhorizontal to moderate dip to the north or the south in the case of the Southeast 
deposit (Figure 7.11). Gold-bearing veins are primarily hosted in a granodiorite phase of 
the Bourlamaque Batholith and, to a lesser extent, in metre-scale E-W oriented sheared 
diorite dykes that cut across the granodiorite intrusion. Typical mineralization is 
composed of 1% to 10% pyrite and rare chalcopyrite contained within veins and the 
altered wallrocks (silica, sericite, carbonates ± K-feldspar-albite) over a thickness of a few 
centimetres to a few metres. High grades are often associated with the presence of 
coarse pyrite clusters and/or locally native gold, like the Beaufor mine (Figure 7.12). High-
grade zones are also locally associated with quartz-tourmaline-carbonates-pyrite 
hydrothermal breccias (Figure 7.13). Free gold is sometimes found on the surface of 
coarse pyrite crystals or along internal fractures. Chalcopyrite is the second notable 
metallic mineral in the mineralized zones. Historical production records show that silver 
was produced from the mine at a gold-to-silver ratio of 7:1. 

Quartz-tourmaline-carbonate veins form echelon networks with a subhorizontal to 
moderate dip to the north. When the frequency and grade of individual veins are high 
enough, they can form tabular mineralized envelopes with an average thickness of 3 to 
15 m and strike up to a few hundred metres in an E-W direction and in the dip direction. 
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A second type of gold veins subparallel to the shear zones is also observed. They have 
an average direction at N250° and a dip of 70° towards the northwest. Historically, they 
represented a small proportion of the ore extracted from the Bussière mine. The 
mineralized zones are primarily hosted in the Bourlamaque granodiorite and show rather 
limited extensions in the volcanic rocks. The vein systems seem to develop better in the 
granodiorite, which offers greater competence than the volcanic rocks. Diorite dykes 
injected into the granodiorite can also contain mineralized veins, but they represent less 
than 2% of the mineralized zones in the deposits (Figure 7.14). 

 

From Probe Gold, 2021. Quartz-tourmaline-carbonate veins with coarse pyrite and silica-sericite-K feldspar-carbonate 
alteration in the Bussiere Zone (CO-18-31: 5.08 g/t Au over 8.00 m between 33.50-41.50 m). 

Figure 7.10 ï Typical Courvan mineralized zone 

 

From Probe Gold, 2021. Hole CO-18-59: 17.1 g/t Au over 1.50 m between 64.10-65.60 m. 

Figure 7.11 ï High-grade decimetric pyrite blebby masses in quartz-tourmaline-
carbonates veins in Creek the Zone 
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From Probe Gold, 2021. Hole CO-18-64: 9.6 g/t Au over 9.1 m between 105.00-111.00 m. 

Figure 7.12 ï High-grade quartz-tourmaline-carbonate-pyrite hydrothermal 
breccia in the Creek zone 

 

 

From Probe Gold, 2021. Hole  CO-18-39: 0.35 g/t Au over 3.00 m between 173.00-176.00 m. 

Figure 7.13 ï Mineralized veins in a diorite dyke 



 
 

 

NI 43-101 Technical Report and Updated Mineral Resource Estimate ï Novador Project ï September 2023 70 

 

From Probe Gold, 2021. 

Figure 7.14 ï Courvan gold trend geology and mineralization 
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7.4.3 Monique Gold Trend 

The Monique Gold Trend hosts 17 major gold zones, including the G Zone from the 
former Monique open pit mine and numerous other gold occurrences intersected by 
drilling. Inside the trend, gold-bearing zones are related to mesothermal lode gold 
deposits and are found principally along two main WNW-trending subparallel deformation 
corridors in the Jacola Formation. The corridors are about 150 to 200 m wide and extend 
2.5 km along strike (Figure 7.15). The G-J-P deformation corridor is in the central part of 
the Project and roughly follows the contact between an ultramafic unit to the north and 
basalts to the south. This corridor contains the former Monique open pit. 
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From Probe Gold, 2023. 

Figure 7.15 ï Monique gold zones and local geology 
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The second, the A-B-I-M corridor, passes approximately 150 m to the south, 
encompassing the upper portion of the southern volcanic domain composed of mafic to 
andesitic-basalt flows, volcaniclastics and hyaloclastites. Both corridors are injected by 
multiple feldspar (± quartz) porphyritic intermediate dykes, metre-scale in thickness, and 
centimetre- to metre-scale (2-3 m wide) lamprophyres, often containing gold 
mineralization. The interpreted mineralized zones have general orientations of N270-
290° with dips of 70° to 82 ° to the north. 

The mineralized zones of the Monique Gold Trend consist of extensional veins, shear 
veins and/or a stockwork of quartz-carbonate-albite ± tourmaline veins carrying 
disseminated to coarse pyrite. The gold-bearing zones are commonly associated with 
shear zones, faults and extensional fractures. Mineralization is concentrated around 
veins and in adjacent lithologies, which are strongly altered due to related hydrothermal 
alteration. The mineralized zones are found mainly in massive volcanic units and close 
to intrusions exhibiting carbonate, albite, sericite-fuchsite and silica alteration. The quartz 
vein systems are mainly subparallel to the strata, dyke/sills and deformation zones. Gold 
is generally associated with 1% to 5% finely disseminated pyrite, and visible gold is 
common in the quartz and carbonate veins and veinlets. The zones generally vary in 
thickness between 2 to 10 m and reach up to 30 m. Mineralized zones can extend more 
than 900 m laterally, and they have been traced by drilling to a vertical depth of up to 
600 m. 

Three main structural types/events of gold-bearing mineralization are observed: (1) early 
replacements and sheared/folded veins subparallel to shear zones; (2) vein-veinlet 
arrays associated with Riedel shears, detachment surfaces and late faults/fractures 5° to 
25° relative to the shear foliation, and (3) extensional/conjugated subhorizontal veins 
secant to the shear envelope. 

The first stage is characterized by carbonate-fuchsite-chlorite-albite-silica replacements 
and quartz shear veins containing fine-grained disseminated light brownish-yellow pyrite, 
which commonly forms millimetre-scale irregular blebby masses. This mineralization is 
cross-cut by quartz-iron dolomite-albite vein arrays and stockworks characterized by a 
low degree of deformation/folding.  The wallrock is bleached by the same carbonate-
albite-sericite assemblage but differs with fine to coarse clear yellow hypidiomorphic 
pyrite. Notably, the lamprophyre intrusions swarms (minette and vogesite) predate the 
first gold event but are crosscut by (and thus older than) the vein/veinlet arrays. 
Generally, 1% to 7% pyrite is found within the veins and up to 15% in the iron dolomite-
albite-sericite wallrocks. The presence of free gold in these veins is common.  This main 
mineralization stage accounts for >90% of the gold content in the Monique claim block. 

Finally, a typical Val-dôOr-style quartz-tourmaline-carbonate vein set is found mainly in 
extensional low-angle fractures and small shear extension structures crosscutting the first 
and second gold events. This late tourmaline vein system accounts for less than 5% of 
the gold mineralization. Pyrite and gold contents vary with alteration minerals in the host 
rocks; however, gold content strongly correlates with the amount of pyrite. 

Based on the host lithology, four main types of mineralization are observed in the 
Monique Gold trend as described below: 

1. The most significant mineralization in terms of resource volume (55%) is hosted in 
basaltic lavas and magnesian basaltic volcaniclastics:  Zones A, B, G and M (Figure 
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7.16). The predominant alterations in the walls of the quartz-carbonate-albite ± 
tourmaline veins are composed of magnesium-iron carbonate, albite and sericite 
±fuschite. Pyrite is found in the veins and wallrocks. Decimetric to 2.5-m-thick felsic 
feldspar porphyritic diorite dykes are closely associated with this mineralization type, 
rarely lamprophyres. Intrusions are also mineralized. 

2. The mineralization hosted in wide (up to 15 m) altered feldspar porphyritic diorite 
dykes (Zones A, B, I and portion of J) represents about 15% of the gold mineralization. 
Mineralization consists of 1% to 3% disseminated pyrite associated with quartz-
carbonate-albite vein arrays and lesser tourmaline veins. The alteration in the 
porphyritic diorites is particularly strong, as shown by long-lasting pervasive 
carbonatation, albitization and sericitization bleaching the ferromagnesian minerals, 
accompanied by some fuchsite, silica and local hematitization (Figure 7.17). 

3. The J Zone is found in strongly deformed and sheared ultramafic volcanic rocks 
hosting felspar porphyritic diorite and lamprophyre swarms. Mineralization comprises 
(a) 1-2% disseminated pyrite with centimetre- to metre-wide quartz-carbonate-
fuchsite shear veins along the schistosity (grades are generally lower in this type of 
mineralization) and (b) later veins of quartz-albite-iron carbonate and cubic pyrite 
crosscutting the lamprophyres (Figure 7.18), representing approximately 20% of the 
gold mineralization. The komatiite/intrusion type contains fewer tourmaline veins. 

4. Gold mineralization in the P and A zones (eastern side) is hosted in an association of 
synvolcanic gabbro dykes and mafic volcanic. Again, pyrite is found in quartz-iron-
dolomite-albite ± late tourmaline veins and sericitized, carbonatized and albitized 
wallrocks (Figure 7.19 and Figure 7.20). This type accounts for approximately 10% of 
the volume of mineralization. 

 

From Probe Gold, 2021. Hole MO-19-16: part of an interval grading 5.9 g/t Au over 11.5 m between 184.00-195.50 m. 

Figure 7.16 ï M Zone in basalts 

 




















































































































































































































































































































































