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1 SUMMARY 
 
SGS Geological Services Inc. (“SGS”) was contracted by Big Ridge Gold Corp., (“Big Ridge” or the "Company") 
to complete a Mineral Resource Estimate (“MRE”) update for the Hope Brook Gold Project (“HBGP” or 
“Property”) including the Hope Brook deposit (“HB deposit”), and to prepare a National Instrument 43-101 ("NI 
43-101") technical report written in support of the MRE. The Property is an advanced stage exploration project 
located on the southwest coast of the island of Newfoundland, in the Province of Newfoundland and Labrador, 
Canada. 
 
On February 21, 2023, Big Ridge announced an updated MRE for the HB deposit. The updated MRE is reported 
to contain an in-pit and underground MRE of 1.21 Million Ounces grading 2.32 g/t Au in the Indicated category 
and 231,000 Ounces grading 3.24 g/t Au in the Inferred category. The in-pit resources are reported at a base 
case cut-off grade of 0.4 g/t Au and out-of-pit resources considered accessible by underground mining methods 
are reported at a base case cut-off grade of 2.0 g/t Au. 
 
On April 6, 2021, Big Ridge entered into an earn-in agreement with First Mining Gold Corp. (“First Mining”), 
pursuant to which the Company may earn an interest of up to 80% in the HBGP, which includes the past 
producing HB deposit. This transaction closed on June 8, 2021. As of the effective date of this report, the 
Company has earned a 51% interest in the HBGP. 
 
Big Ridge is focused on the acquisition, exploration and development of precious-metals properties located in 
Canada. The Company was incorporated under the provisions of the Business Corporations Act (British 
Columbia) on June 6, 1987. The Company is listed on the TSX Venture Exchange as a Tier 2 mining issuer 
under the trading symbol BRAU and is a reporting issuer in the provinces of British Columbia and Alberta. Big 
Ridge’s head office is located at 18 King St. East, Suite 1400 Toronto, ON, Canada, M5C 1C4 and its registered 
and records office is located at Suite 1500, 1055 West Georgia Street, Vancouver, British Columbia V6E 4N7. 
 
The current report is authored by Allan Armitage, Ph.D., P. Geo., (“Armitage”) and Ben Eggers, MAIG, P.Geo. 
(“Eggers”) of SGS (the “Authors”). The MRE presented in this report was estimated by Armitage. Armitage and 
Eggers are independent Qualified Persons as defined by NI 43-101 and are responsible for all sections of this 
report. 
 
The current Technical Report will be used by Big Ridge in fulfillment of their continuing disclosure requirements 
under Canadian securities laws, including National Instrument 43-101 – Standards of Disclosure for Mineral 
Projects (“NI 43-101”). 

 Property Description and Location 

 
The HBGP is located on the southwest coast of the island of Newfoundland, in the province of Newfoundland 
and Labrador, Canada and is centered at latitude 47° 44.3’ N and longitude 58° 05’ W (NAD83 UTM Zone 21 
418785 m E; 5287790 m N). 
 
The HBGP is located approximately 85 km by water east of the community of Port aux Basques. The Town of 
Deer Lake is located 167 km north of the Property and the city of St. John’s, the capitol of Newfoundland and 
Labrador, is located 405 km to the east of the Property. 
 
As of the effective date of this report, the Property comprised of 1,003 claims in 5 licences representing a 
contiguous package acquired through map staking. The Property covers 25,075 ha. All claims measure 500 m 
by 500 m in size, equivalent to 25 ha. 
 
The Ironbound Hill Property is located in the Grandys River area, 25 km east-northeast of the HBGP and 8 km 
west of the Burgeo Highway and is not accessible by any form of highway transportation at this time. The 
property was acquired by map staking on November 19, 2013. The map staked licence, 021733M, comprises 
63 claims for a total area of 1,575 hectares. 
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Licences for both properties are owned 49% by Coastal Gold Corp., (“Coastal Gold”) a 100%-owned subsidiary 
of First Mining and 51% Big Ridge and are currently subject of an option agreement between the parties. 
 
Subsequent to the Effective Date of this report Big Ridge has made changes to the HBGP Property licences. 
According to NL regulations, mineral licences that are to be renewed beyond twenty years must conform to a 
maximum size of 100 claim units. Prior to this date licences may be organized into groupings of up to 256 
coterminous (one common side) claims. In 2022, three of Big Ridge’s licences had up to the maximum of 256 
allowed claim units (1*8, 1*227 and 3*256).  
  
As of March 27, 2023, Big Ridge had completed re-organization of the five Hope Brook licences, totaling 1,003 
claim units into 10 licences totaling 979 claim units. Big Ridge has also paid the renewal fees for these licenses. 
A total of 24 claim units were left out of the reconfiguration and will expire in March or April 2023, depending on 
their respective renewal dates. The abandoned units are located over water or in areas of unfavourable geology, 
distant from the known mineral potential of the property. 
  
As of March 28th, the 10 new licenses less the 24 un-reconfigured claims (approximately 24,475 ha) have been 
registered with the Mines Department and their renewal fees paid. The licenses retain either a March 28th or 
April 10th anniversary depending on the composition of claim units assembled. They will remain in good 
standing for 1 year and are renewable yearly for the next five years upon filing the required assessment work 
reports and expenditures, and paying subsequent annual renewals. 

 Earn-In Agreement between Big Ridge and First Mining 

 
On April 6, 2021, Big Ridge entered into an earn-in agreement with First Mining, pursuant to which the Company 
may earn an interest of up to 80% in the HBGP, a past producing mine located in Newfoundland and Labrador. 
This transaction closed on June 8, 2021.  
 
On closing, Big Ridge paid First Mining $500,000 in cash and issued 11,500,000 common shares of Big Ridge, 
at which point Big Ridge became the operator of the project.  
 
Throughout the year ended June 30, 2022, and the six months ended December 31, 2022, the earn-in was 
comprised of two stages, as described below: 
 
Stage 1: In order to exercise its first earn-in right to acquire a 51% interest in the Hope Brook Gold Project, the 

Company was required to incur and fund expenditures on the HBGP of no less than $10 million by 
June 8, 2024 and to issue an additional 15 million common shares to First Mining. On September 13, 
2022, the Company met the expenditure requirements necessary to satisfy the first earn-in threshold 
set out in the Hope Brook option agreement and issued a total of 15,000,000 common shares to First 
Mining with an aggregate fair value of $1,950,000, completing the first earn-in related to the Hope 
Brook project, gaining an initial 51% interest in the project, and becoming party to a joint venture 
agreement for the HBGP with First Mining (49% interest). Concurrently with the creation of the joint 
venture, the joint venture entity granted to First Mining a 1.5% net smelter returns royalty on the HBGP, 
subject to a right of the Company to buy back 0.5% for $2 million. 

 
Stage 2:  To earn an additional 29% interest in the HBGP, Big Ridge must incur an additional $10 million in 

expenditures on the project by June 8, 2026. Upon achieving this final expenditure threshold and 
issuing an additional 10,000,000 common shares (“Stage 2 Shares”) to First Mining, subject to the 
approval of the TSX Venture Exchange, Big Ridge will become the holder of an 80% interest in the 
HBGP. Big Ridge will solely fund all expenditures on the project up to and including the date on which 
Big Ridge announces the results of a feasibility study on the project, at which time First Mining’s free-
carry period will terminate. If the issuance of the Stage 2 Shares would result in First Mining owning 
more that 19.9% of the total number of Big Ridge common shares issued and outstanding following 
such share issuance, the number of Stage 2 Shares shall be reduced such that First Mining will own 
no more than 19.9% of the total number of Big Ridge common shares issued and outstanding following 
the issuance of the Stage 2 Shares.  
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The Company’s expenditures from inception of the earn-in agreement with First Mining to December 
31, 2022, represent progress of approximately 31.5% against the spending requirements related to 
the second stage earn-in. 

 
In addition to the spending, share issuance and royalty requirements tied to the first and second earn-ins, upon 
the commencement of commercial production at the project, Big Ridge will pay $2 million to First Mining. 

 Accessibility, Local Resources and Infrastructure 

 
The HBGP is not accessible by any form of highway transportation at this time. Port aux Basques is the year-
round terminus for the Marine Atlantic ferry service connecting the island of Newfoundland with mainland 
Canada at North Sydney, Nova Scotia and was used as the marine service center for the former Hope Brook 
mine operations. The coastal community of Burgeo, located 50 km east of the mine site, has a population of 
1,607 and has access to the Trans-Canada Highway system via the Burgeo Road (Highway 480) that extends 
north and northwest from the community for a distance of 140 km to its junction with Highway 105 near 
Stephenville Crossing. The coastal outport community of Grand Bruit is located approximately 12 km southwest 
of the mine site but at the report date was no longer classed as a permanent settlement. The closest 
permanently populated outport community is La Poile, which is located on La Poile Bay, approximately 20 km 
west of the Hope Brook mine site. This community receives year-round Marine Atlantic coastal boat service 
from Port aux Basques. 
 
Direct site access to the HBGP can be gained by chartered boat from either the Burgeo or Port aux Basques 
areas and could also be gained through small boat charter from La Poile, after travel to that community on the 
coastal service vessel. The most efficient means of current access to the property is by charter fixed wing aircraft 
or helicopter from commercial bases in the Deer Lake-Pasadena area, approximately 120 km to the north. The 
2021- 2022 project was supported by chartered boat and barge from Burgeo and by charter aircraft based in 
Stephenville. 
 
Various site infrastructure features currently exist on the Property, primarily in the form of facilities originally 
established to support mining activities. The facilities were not removed during site reclamation programs carried 
out by the provincial government. Prominent among the site facilities are:  
 

 access to the provincial electrical grid through the existing transmission line and transformer at site,  

 access to the provincial telephone land line communications system through lines originally installed to 
service the mine plus the nearby communities of La Poile and Grand Bruit,  

 access to the roll-on and roll–off docking facility at nearby Couteau Bay, which has greater than 5 m of 
water depth,  

 access to the 4,000 ft (~1,220 m) gravel airstrip near Couteau Bay,  

 intact site roads over much of the area of past mining, including areas of current exploration interest, 

 intact tailings and polishing pond facilities with associated water control structures, and 

 a potentially accessible decline/ramp system that accesses the Hope Brook gold deposit to the 4,800 
m mine elevation level, approximately 350 m below surface. 

 History of Exploration 

 
Exploration on the HBGP began with the discovery of copper and gold in the Chetwynd Prospect area along 
Cinq Cerf Brook in 1923. Subsequent exploration in this area was carried out by Burgeo Mines Ltd., Buchans 
Mining Co. Ltd., O’Brien Gold Mines Limited, Noranda Exploration Ltd., Rio Tinto Exploration Ltd. and Hudson 
Bay Oil and Gas Limited, with primary interest in assessment of base metal sulphide potential.  
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The HB deposit was discovered in 1983 by the Selco Division of BP. Programs of deposit definition drilling, 
resource estimation, metallurgical assessment and feasibility assessment were completed for the HB deposit 
between 1984 and 1986 and a production decision was announced in 1986 by BP. That company’s subsidiary, 
Hope Brook Gold Inc., subsequently developed and mined the deposit during the period 1987 through 1991.  
 
Initial open pit mining was followed by underground operations. The operation was subsequently sold to Royal 
Oak Mines Ltd. in 1991 as part of a broader corporate re-positioning initiative that saw BP exit the mining 
industry. BP produced 304,732 ounces of gold. 
 
In 1991, Royal Oak Mines Ltd. purchased the Hope Brook operation plus associated exploration properties from 
BP and carried out underground mining at the site until mid-1997, when operations ceased. Provincial 
government records and Royal Oak annual reports document production of 447,431 ounces of gold by Royal 
Oak during the 1992-1997 period. In 1996, Royal Oak announced its intention to close mining operations in 
1997 due to depletion of reserves, and much of the onsite milling and mining equipment was removed during 
the following year.  In April 1999 the company declared bankruptcy and its mineral title assets were awarded to 
the government of Newfoundland and Labrador. Royal Oak did not carry out site reclamation work. 
 
A total of 316 BP surface drill holes and 138 underground drill holes were completed between 1983 and 1986. 
Royal Oak completed 9 surface holes and 120 underground holes between 1992 and 1997. A total of 152 open 
pit (OP) series short drill holes completed from the open pit floor by Royal Oak, for local grade assessment, 
were also completed between 1992 and 1997. The OP grade control holes have not been used for the current 
or previous resource estimates. 
 
During the period 2002 through 2007 the provincial government carried out environmental assessment and 
reclamation programs at the Hope Brook mine site. No mining activities have been carried out subsequent to 
those of Royal Oak.   
 
In 2003 mine area exploration holdings were staked by related entities R. Quinlan and Quest Inc. and a 
subsequent agreement between these interests and Benton Resources Inc. (BRI) resulted in a large land 
position being assembled in 2008 by BRI. The company completed an airborne magnetometer and 
electromagnetic survey of the entire property, compiled past drilling results, carried out prospecting and 
completed an extensive bedrock sampling program. No substantial new discoveries resulted from any of this 
work.  
 
In 2010, BRI terminated its option to acquire the HBGP and transferred all of its associated exploration licences 
to R. Quinlan. Coastal Gold entered into an option to purchase agreement with the Quinlan interests in 2010 
and 2012 disclosed that it had exercised its option to purchase a 100% interest in the HBGP under terms of the 
Quinlan agreement.  Between 2010 and 2013, Coastal Gold carried out programs of drill core physical properties 
investigation, ground geophysics, environmental screening, data compilation, data validation, 139 diamond drill 
holes and drill hole extensions, vibracore tailings drilling, bedrock and tailings mineral resource estimation, 
metallurgical assessment and general property evaluation. 
 
 
In July of 2015, First Mining acquired a 100% interest in of Coastal Gold, which became a wholly owned 
subsidiary. Between 2015 and 2021 First Mining carried out internal mineral resource assessments of the HB 
deposit, evaluated aggregate potential of waste rock in the deposit area and initiated environmental, planning 
and permitting studies related to construction of a road linking the property with the provincial highway system.       
 
In April of 2021, First Mining entered into an earn-in agreement with Big Ridge that allows that company to earn 
up to 80 percent interest in the HBGP. 

 Geology and Mineralization 

 
The HBGP property occurs within a tectonically complex zone that has been interpreted by some to occur within 
the Avalon Zone of the Appalachian Orogen (or a related Avalon Composite Terrane), near its generally east-
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west trending tectonic contact with adjacent rocks of the Dunnage Zone.  Sequences of Avalonian affinity occur 
throughout much of the Appalachian Orogen, and extend from the Avalon Peninsula and southwest coast areas 
of Newfoundland, through Nova Scotia, New Brunswick and northern New England. From that point southward, 
more discontinuously distributed outcropping segments occur as far as northern Georgia. 
 
Late Proterozoic bedrock sequences predominate in the HBGP area. Sequences consist of deformed volcano-
sedimentary rocks, amphibolite facies gneisses and variably foliated igneous intrusions.    
 
Foliated, greenschist facies sedimentary and volcanic sequences of the Whittle Hill Sandstone and Third Pond 
Tuff units are the predominant stratified sequences within the HBGP. They trend east and northeast and 
represent the youngest Pre-Silurian basement sequence rocks defined to date in the area, they pre-date, along 
with quartzo-feldspathic gneisses of the Cinq Cerf Gneiss complex, emplacement of the Roti Intrusive Suite 
(578±10 Ma to 563±4 Ma (Dunning and O’Brien, 1989), which is the oldest dated intrusive complex in the 
immediate area. These sequences were also intruded by the Wild Cove Granite (499+3-2 Ma) and younger 
Ernie Pond Gabbro (495±2 Ma) prior to accumulation of Silurian La Poile Group rocks and emplacement of later 
Silurian and Devonian intrusions. The Devonian Chetwynd Granite intrudes the stratified sequences as well as 
some of the older intrusions. It locally intruded and thermally metamorphosed rocks of the northeast striking 
Cinq Cerf Fault as well as the alteration and mineralization zones that comprise the Hope Brook deposit.  
 
The Hope Brook gold deposit is a large, disseminated gold-chalcopyrite-pyrite deposit hosted by highly altered 
sedimentary and volcano-sedimentary rocks of the late Proterozoic Whittle Hill Sandstone and Third Pond Tuff 
successions, and similarly altered felsic porphyry dikes and sills related to the Roti Intrusive Suite. Zones hosting 
gold mineralization of economic interest typically bear evidence of intense silicification and occur within a broad 
envelope of advanced argillic alteration (AAZ) that can be traced for up to 8 km southwest of the deposit. The 
Devonian Chetwynd Granite appears to truncate the alteration zone and associated gold-copper mineralization 
at its northeast limit. Intensity of the advanced argillic alteration and impact of superimposed Silurian ductile 
deformation along the Cinq Cerf Fault have obscured original rock fabrics in many areas of the deposit.  
 
The main gold zone at Hope Brook is comprised of a group of tabular to lensoid silicified zones that show a 
continuously mineralized, northeast trending strike length of approximately 2 km. They define a mineralized 
corridor zone measuring about 100 m in width and have been defined by drilling and mine workings to have an 
aggregate dip extent that exceeds 400 m.  The main gold zone is hosted by light grey, massively silicified rocks 
characterized by 1% to 5% vuggy porosity and <5% to 10% total sulphides occurring as either disseminated 
phases or as thin veinlets and aggregates that often parallel the dominant deformation fabric present in the 
rocks. Pyrite is the dominant sulphide present in the first 60 m to 80 m below surface in the main deposit area 
but below that level increasing amounts of chalcopyrite and bornite are present, often occurring as vug-filling 
phases. Quartz-chalcopyrite and quartz-pyrite veins and breccias locally cross-cut this silicification stage and in 
some instances carry strongly elevated gold values. Geochemically anomalous levels of silver, zinc, arsenic, 
antimony, mercury and tin characterize the subzone along with rutile and low levels of blue quartz eye 
fragments. Gold grades in this subzone typically exceed 1.5 g/t Au and highest grades tend to show spatial 
association above 2.5 g/t Au.  Grade distribution tends to be spatially consistent and not subject to high spiking 
“nugget” effects that are commonly associated with other types of gold deposits.   
 
Sericitic alteration zones in variably foliated to sheared rocks associated with the Bay d’Est Fault or with possible 
northeast trending secondary splays that cross La Poile Group or Bay du Nord Group rocks occur within the 
HBGP and locally host gold mineralization. The most prominent examples of such occur at the Old Man’s Pond, 
Phillips Brook and Cross Gulch gold occurrences.  Gold mineralization in these settings is typically low grade 
(< 2 g /t Au), associated with quartz vein arrays and/or zones of silicification and accompanied by pyritic sulphide 
mineralization and carbonate alteration. Infrequent high grade gold values in quartz vein samples have also 
been returned. Mineralized zones are associated with altered La Poile Group volcanics and porphyries or Bay 
du Nord Group schists and meta-sedimentary rocks that locally show well developed strike and dip continuity. 
This stage of gold mineralization post-dates development of the main HB deposit and appears to be related to 
regionally significant zones of post-Silurian shear deformation.    
 
The HB deposit is considered to have developed as a late Proterozoic, high sulphidation mineralizing system 
characterized by disseminated gold that shows deep epithermal affinity, possible original structural focus and 
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genetic association with the Roti Intrusive Suite. The younger style of gold mineralization present within the 
HBGP is associated with the Bay d’Est Fault (shear zone) system. This large shear zone and its various splays 
are interpreted to have controlled localization of the disseminated and vein hosted styles of gold mineralization 
identified to date, both of which are associated with generally well-developed carbonate alteration zones. 

 Diamond Drilling 

 
A total of 316 BP surface drill holes and 138 underground drill holes were completed between 1983 and 1986. 
Royal Oak completed 9 surface holes and 120 underground holes between 1992 and 1997. A total of 152 open 
pit (OP) series short drill holes completed from the open pit floor by Royal Oak, for local grade assessment, 
were also completed between 1992 and 1997. The OP grade control holes have not been used for the current 
or previous resource estimates. Coastal Gold added a total of 139 surface diamond drill holes and drill hole 
extensions between 2010 and 2013 to the project database. 
 
Since acquiring the property, Big Ridge has completed 61 surface drill holes for 19,090 m from October 2021 
to August 2022. Drilling highlights are presented below. 
 
2021 – 2022 Drilling Highlights: 
 

 Drill hole HB-21-152 intersected 5.84 g/t Au over 14.8 m including 19.9 g/t Au over 3.4 m 

 Drill hole HB-21-142 intersected 5.58 g/t Au over 6.1 m including 25.2 g/t Au over 0.5 m 

 Drill hole HB-21-138 intersected 1.98 g/t Au over 23.1 m including 5.30 g/t Au over 5.89 m.  

 Drill hole HB-21-148 intersected 1.09 g/t Au over 33.0 m including 4.52 g/t Au over 4.1 m 

 Drill hole HB-22-158 intersected 1.64 g/t Au over 20.8 m including 5.77 g/t Au over 4.7 m  

 Drill hole HB-22-159a intersected 1.41 g/t Au over 15.1 m including 3.25 g/t Au over 4.2 m. 

 Drill hole HB-22-167 intersected 6.43 g/t Au over 3.2 m including 12.9 g/t Au over 1.1 m 

 Drill hole HB-22-168 intersected 5.8 g/t Au over 1.7m. 

 Drill hole HB-22-178 intersected 0.95 g/t Au over 11.7 m including 8.86 g/t Au over 1.0 m 

 Drill hole HB-22-179 intersected 0.95 g/t Au over 32.6 m including 2.83 g/t Au over 8.7 m 

 Drill hole HB-22-182 intersected 0.86 g/t Au over 31.3 m including 5.38 g/t Au over 1.0 m and 1.28 g/t 
Au over 11.8 m. 

 Drill hole HB-22-185 intersected 0.64 g/t Au over 13.3 m including 2.37 g/t Au over 1.6 m  

 Drill hole HB-22-192 intersected 0.93 g/t Au over 17.0 m including 1.25 g/t Au over 9.0 m and 1.54 
g/t Au over 1.0 m and 4.63 g/t Au over 1.0 m  

 Drill hole HB-22-193 intersected 17.5 g/t Au over 1.0 m  

 Drill hole HB-22-198 intersected 0.47 g/t Au over 87.0 m including 4.40 g/t Au over 2.0 m, 1.10 g/t 
Au over 2.0 m and 2.50 g/t Au over 7 m. 

 Mineral Processing, Metallurgical Testing and Recovery Methods 

 
Big Ridge has yet to complete mineral processing and metallurgical testing on samples from the HBGP. In 2012, 
Coastal Gold carried out a scoping level metallurgical program on samples from the Hope Brook Project. This 
was followed by additional testwork targeting specific areas of the flowsheet by Coastal Gold in 2013. 
 

Scoping level metallurgical testwork on samples by Coastal Gold for the HBGP was carried out by G&T 
Metallurgical Services Ltd. in Kamloops, BC from May to August, 2012. The objectives of the program were to 
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evaluate potential processing routes for maximizing gold recovery and to identify operating parameters for the 
preliminary circuit design. 
 
Three composites were generated for metallurgical testwork from split core samples. These consisted of a High-
Grade Composite and a Low-Grade Composite from the Main Zone, as well as an overall Master Composite 
consisting of a 3:1 ratio of the Low-Grade and High- Grade composites. In addition, a Tailings Composite was 
prepared from samples collected from the site tailings pond. 
  
A single Bond Ball Work Index test was carried out on a -6 mesh sample of the Master Composite at a closing 
size of 100 mesh. The results indicated a moderate work index of 12.5 kWh/tonne. One Abrasion Index test 
was conducted on the Master Composite that resulted in an AI of 0.178. This value indicates that grinding media 
consumption would be low to moderate, as compared to other operations. 
 
Whole ore cyanidation testwork was carried out on the composite samples under standard conditions of 48 
hours leaching at 1 g/L sodium cyanide concentration. Results indicated gold extractions for the Master 
Composite averaging 81% gold extraction at a grind size P80 of 72 μm. Finer grinding of the master composite 
prior to cyanidation did not improve gold extraction. For example, at a P80 of 55 μ m the gold extraction was 
comparable to the coarser grind at approximately 82%. 
 
Flotation testwork was successful at generating a concentrate grading 28% Cu from flotation of cyanidation 
residue from the High-Grade Composite, in a process similar to the historical flowsheet at Hope Brook. 
 
Gravity concentration tests were carried out on the Master Composite which indicated that between 16 and 41% 
of the contained gold was recoverable to concentrate by this method. Combined gold recoveries of ~86% were 
achieved with both the High-Grade and Low-Grade composites using a flowsheet consisting of gravity 
concentration followed by cyanidation of the gravity tailings. 
 
Direct cyanidation of the Tailings composite resulted in up to 49% extraction of gold. Bulk flotation of sulfides, 
followed by fine grinding of concentrate and cyanidation did not improve overall extraction. 
 
Additional metallurgical testing was carried out in the fall of 2013 to further advance the understanding of the 
metallurgy of the HB deposit. This work included batch flotation testwork focused on the opportunity to recover 
a saleable grade copper concentrate after the grinding and gravity recovery step. 
 
Batch rougher tests conducted at G&T in Kamloops on the Master Composite from the 2012 program revealed 
that good selectivity of chalcopyrite over pyrite could be achieved with short flotation times and low doses of 
collector 3418A. Up to 85% of the copper was recovered to a rougher concentrate grading 7.30% Cu and 
representing less than 1% of the mass. 
 
Cleaner flotation testwork followed a conventional flowsheet of regrinding to a P80 of less than 25 microns and 
two stages of cleaning at a pH of 11.0 and 11.5, respectively. Consistent final concentrate grades were achieved 
reaching a maximum open circuit copper recovery of 78.4% at a concentrate grade of 27.7% Cu. Gold recovery 
to the final concentrate ranged from 23% to 48%, depending on whether a gravity step was included before 
flotation. Overall gold recovery was not improved by including the flotation step before the leach, but it is 
expected that this change will improve the water balance and reduce cyanide consumption. 
 
Scoping level testwork was also carried out at Tomra Sorting Solutions in Surrey, BC to evaluate the potential 
of rejecting dilution material before the grinding area using sensor-based sorting. Core samples of mineralized 
rock, as well as mafic dyke, hanging wall, and footwall dilution, were submitted for qualitative evaluation using 
four industrially applied sensors: optical, x-ray, near infrared (NIR), and magnetic. 
 
The results indicated that the mafic dyke dilution was readily distinguished from the mineralized rock using all 
four detectors, indicating that this material is highly amenable to rejection by sorting. The hanging wall and 
footwall samples, however, were found to be only distinguishable from mineralized rock by the NIR sensor. 
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Table 1-2 HB Deposit In-Pit and Underground (below-pit) Mineral Resource Estimate, 

January 17, 2023 

IN PIT 

Hope Brook 
Cut-off Grade 

(g/t Au) 
Tonnes 

Grade 

(Au g/t) 

Contained 

Gold Ounces 

INDICATED 

Main Zone 0.4 14,584,000 2.14 1,002,000 

UNDERGROUND 

Hope Brook 
Cut-off Grade 

(g/t Au) 
Tonnes 

Grade 

(Au g/t) 

Contained 

Gold Ounces 

INDICATED 

240 Zone 2.0 544,000 4.31 75,000 

Main Zone 2.0 1,062,000 3.78 129,000 

INFERRED 

240 Zone 2.0 1,994,000 3.28 210,000 

Main Zone 2.0 221,000 2.96 21,000 

IN PIT AND UNDERGROUND 

Hope Brook 
Cut-off Grade 

(g/t Au) 
Tonnes 

Grade 

(Au g/t) 

Contained 

Gold Ounces 

INDICATED 

240 Zone 2.0 544,000 4.31 75,000 

Main Zone 0.4 and 2.0 15,646,000 2.25 1,131,000 

INFERRED 

240 Zone 2.0 1,994,000 3.28 210,000 

Main Zone 2.0 221,000 2.96 21,000 

 

Notes 

(1) The classification of the current Mineral Resource Estimate into Indicated and Inferred is consistent with current 2014 
CIM Definition Standards - For Mineral Resources and Mineral Reserves 

(2) All figures are rounded to reflect the relative accuracy of the estimate. 

(3) All Resources are presented undiluted and in situ, constrained by continuous 3D wireframe models, and are considered 
to have reasonable prospects for eventual economic extraction. 

(4) The MRE is exclusive of historically mined material. 

(5) Mineral resources which are not mineral reserves do not have demonstrated economic viability. An Inferred Mineral 
Resource has a lower level of confidence than that applying to a Measured and Indicated Mineral Resource and must 
not be converted to a Mineral Reserve. It is reasonably expected that the majority of Inferred Mineral Resources could 
be upgraded to Indicated Mineral Resources with continued exploration. 

(6) The updated MRE is based on data for 763 surface and underground drill holes representing 164,865 m of drilling, 
including data for 61 surface drill holes for 19,090 m completed by Big Ridge in 2021 and 2022. 

(7) The mineral resource estimate is based on 2 three-dimensional (“3D”) resource models for the Main Zone and 240 
Zones. 

(8) Average rock density values were assigned per zone. 
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(9) It is envisioned that parts of the Main Zone may be mined using open pit mining methods. Open pit mineral resources 
are reported at a base case cut-off grade of 0.4 g/t Au within a conceptual pit shell. 

(10) It is envisioned that parts of the Main Zone as well as the 240 Zone may be mined using underground mining methods. 
A selected base case cut-off grade of 2.0 g/t Au is used to determine the underground mineral resource for the Main 
Zone and 240 Zone. The underground Mineral Resource grade blocks were quantified above the base case cut-off 
grade, below the constraining pit shell and within the constraining mineralized wireframes.  

(11) Base case cut-off grades consider a metal price of US$1750.00/oz Au and considers a metal recovery of 86 % for Au. 

(12) The pit optimization and in-pit base case cut-off grade of 0.4 g/t Au considers a mining cost of US$2.65/t rock and 
processing, treatment and refining, transportation and G&A cost of US$15.55/t mineralized material, and an overall pit 
slope of 55°. The underground base case cut-off grade of 2.0 g/t Au considers a mining cost of US$54.00/t rock and 
processing, treatment and refining, transportation and G&A cost of US$15.55/t mineralized material. The cut-off grades 
should be re-evaluated in light of future prevailing market conditions (metal prices, exchange rates, mining costs, etc.). 

(13) The results from the pit optimization are used solely for the purpose of testing the “reasonable prospects for economic 
extraction” by an open pit and do not represent an attempt to estimate mineral reserves. There are no mineral reserves 
on the Property. The results are used as a guide to assist in the preparation of a Mineral Resource statement and to 
select an appropriate resource reporting cut-off grade. 

(14) The estimate of Mineral Resources may be materially affected by environmental, permitting, legal, title, taxation, socio-
political, marketing, or other relevant issues. There is no certainty that all or any part of the Inferred Mineral Resource 
will be upgraded to an Indicated or Measured Mineral Resource as a result of continued exploration. There is no other 
relevant data or information available that is necessary to make the technical report understandable and not 
misleading.  

(15) The Author is not aware of any known mining, processing, metallurgical, environmental, infrastructure, economic, 
permitting, legal, title, taxation, socio-political, or marketing issues, or any other relevant factors not reported in this 
technical report, that could materially affect the updated MRE. 

 Recommendations 

 
The HBGP contains within-pit and underground Indicated and Inferred Mineral Resources that are associated 
with well-defined mineralized trends and models. The deposit is open along strike and at depth. 
 
Given the prospective nature of the HBGP, it is the Author’s opinion that the Project merits further exploration 
and that a proposed plan for further work by Big Ridge is justified. A proposed work program by Big Ridge will 
help advance the HBGP and will provide key inputs required to evaluate the economic viability of the HBGP. 
  
The Author is recommending Big Ridge conduct further exploration, subject to funding and any other matters 
which may cause the proposed exploration program to be altered in the normal course of its business activities 
or alterations which may affect the program as a result of exploration activities themselves. 
 
The total cost of the recommended work program by Big Ridge is estimated at C$8.1 million. The following 
projects are being considered by Big Ridge for 2023: 
 

 Continued drill testing for expansion of the deposit in the 240 Zone area. 

 Using materials from the company’s library of 198 drill holes and sample reject material at site for 
Metallurgical testing with a view to advancing and improving gold and copper recoveries and to 
complete ore separation testing with the objective of removing unmineralized lithologies from key 
mineralized material. 

 Field evaluation and detailed exploration of several priority targets including Old Man’s Pond, 
Woodman’s Droke, Phillips Brook and Cross Gulch, by surface mapping and sampling, induced 
polarization surveys and results-based follow-up drilling. 

 Preliminary exploration of the lithium potential along 30 km of the Bay d’Est fault structure along the 
northern boundary of the Hope Brook Property. 
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2 INTRODUCTION 
 
SGS Geological Services Inc. (“SGS”) was contracted by Big Ridge Gold Corp., (“Big Ridge” or the "Company") 
to complete a Mineral Resource Estimate (“MRE”) update for the Hope Brook Gold Project (“HBGP” or 
“Property”) including the Hope Brook deposit (“HB deposit”), and to prepare a National Instrument 43-101 ("NI 
43-101") technical report written in support of the MRE. The Property is an advanced stage exploration project 
located on the southwest coast of the island of Newfoundland, in the Province of Newfoundland and Labrador, 
Canada. 
 
On February 21, 2023, Big Ridge announced an updated MRE for the HB deposit. The updated MRE is reported 
to contain an in-pit and underground MRE of 1.21 Million Ounces grading 2.32 g/t Au in the Indicated category 
and 231,000 Ounces grading 3.24 g/t Au in the Inferred category. The in-pit resources are reported at a base 
case cut-off grade of 0.4 g/t Au and out-of-pit resources considered accessible by underground mining methods 
are reported at a base case cut-off grade of 2.0 g/t Au. 
 
On April 6, 2021, Big Ridge entered into an earn-in agreement with First Mining Gold Corp. (“First Mining”), 
pursuant to which the Company may earn an interest of up to 80% in the HBGP, which includes the past 
producing HB deposit. This transaction closed on June 8, 2021. As of the effective date of this report, the 
Company has earned a 51% interest in the HBGP. 
 
Big Ridge is focused on the acquisition, exploration and development of precious-metals properties located in 
Canada. The Company was incorporated under the provisions of the Business Corporations Act (British 
Columbia) on June 6, 1987. The Company is listed on the TSX Venture Exchange as a Tier 2 mining issuer 
under the trading symbol BRAU and is a reporting issuer in the provinces of British Columbia and Alberta. Big 
Ridge’s head office is located at 18 King St. East, Suite 1400 Toronto, ON, Canada, M5C 1C4 and its registered 
and records office is located at Suite 1500, 1055 West Georgia Street, Vancouver, British Columbia V6E 4N7. 
 
The current report is authored by Allan Armitage, Ph.D., P. Geo., (“Armitage”) and Ben Eggers, MAIG, P.Geo. 
(“Eggers”) of SGS (the “Authors”). The MRE presented in this report was estimated by Armitage. Armitage and 
Eggers are independent Qualified Persons as defined by NI 43-101 and are responsible for all sections of this 
report. 
 
The current Technical Report will be used by Big Ridge in fulfillment of their continuing disclosure requirements 
under Canadian securities laws, including National Instrument 43-101 – Standards of Disclosure for Mineral 
Projects (“NI 43-101”). 

 Sources of Information 

 
In preparing the current Property MRE and the current technical report, Armitage has utilized a digital database, 
previous NI 43-101 technical reports and miscellaneous internal technical reports provided by Big Ridge. The 
current technical report also benefits from extensive discussions with Big Ridge personnel regarding the geology 
of the deposits and results of recent exploration programs completed by Big Ridge. 
 
The Project was the subject of a recent NI 43-101 Technical Report for Big Ridge including: 
 

 Ni 43-101 Technical Report for the Hope Brook Gold Project Newfoundland and Labrador Canada; 
prepared for Big Ridge Mining Corp. dated May 6, 2021, and with an effective date of April 6, 2021 by 
Mercator Geological Services Limited. 

The Project was the subject of several previous NI 43-101 Technical Reports from 2010 to 2015, including 
MREs, most recently for Coastal Gold Corp. and First Mining Finance Corp.: 
 

 2015 Mineral Resource Estimate Technical Report for the Hope Brook Gold Project, Newfoundland and 
Labrador, Canada; NI43-101 Technical Report prepared for First Mining Finance Corp., dated February 
24, 2015 and with an effective date of January 12, 2015, by Mercator Geological Services Limited. 
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 2013 Mineral Resource Estimate Technical Report, Hope Brook Gold Project, Newfoundland and 
Labrador, Canada; NI43-101 Technical Report prepared for Coastal Gold Corp., dated January 20,  

 2014 and with an effective date of December 4, 2013, by AGP Mining Consultants Inc. and Mercator 
Geological Services Limited. 

Information regarding the property exploration history, previous mineral resource estimates, regional property 
geology, deposit type, recent exploration and drilling, metallurgical test work, and sample preparation, analyses, 
and security for previous drill programs (Sections 5-13) have been sourced from the recent technical reports 
and revised or updated as required. The Author believes the information used to prepare the current Technical 
Report is valid and appropriate considering the status of the Project and the purpose of the Technical Report. 

 Site Visit 

 
Armitage completed a site visit to the Property from August 24 to 26, 2022, accompanied by Bill McGuinty P. 
Geo., Vice President Exploration and QP for the purposes of National Instrument 43-101 for Big Ridge. Access 
to the Property was by small fixed-wing aircraft from Deer Lake, Newfoundland to a well-established gravel 
airstrip located on the Property.  
 
At the time of the site visit, the drill had just been shut down for the season. However, final completed holes 
were in the process of being logged, sampled and samples shipped.  
 
During the site visit, the Author had the opportunity to examine a number of selected mineralized core intervals 
from historical and recent diamond drill holes (HB-22-182, -185, -196 and -198). The Author examined 
accompanying drill logs and assay certificates and assays were examined against the drill core mineralized 
zones. All core boxes were accessible, well labelled (metal tags) and properly stored outside either in core racks 
(recent holes) or in palletized cross stacked piles, by hole. Sample tags were still present in the boxes and it 
was possible to validate sample numbers and confirm the presence of mineralization in witness half-core 
samples from the mineralized zones.  
 
The Author had the opportunity to inspect the offices, core logging and sampling facilities and core storage 
areas, and had discussions with the on-site geologists regarding the core sampling and QA/QC procedures, 
core shipping and security procedures, and analytical procedures. 
 
The Author participated in a field tour of the Property to become familiar with current conditions on the Property, 
to observe and gain an understanding of the geology and various styles mineralization, and to verify the work 
done including surface drilling and past mining. Armitage visited a number outcrops to look at the mineralization 
in the field, as well as outcrops to become familiar with the geology in the hanging wall and footwall to the 
mineralization. Armitage inspected a number of historical and recent drill sites, the open pits, the tailings pond 
and tailing dams, the airstrip and docking facilities.  
 
As a result of the site visit, the Author was able to become familiar with conditions on the Property, was able to 
observe and gain an understanding of the geology and various styles mineralization, was able to verify the work 
done and, on that basis, is able to review and recommend to Big Ridge an appropriate exploration program. 
 
The Author considers the site visit current, per Section 6.2 of NI 43-101CP. To the Authors knowledge there is 
no new material scientific or technical information about the Property since that personal inspection. The 
technical report contains all material information about the Property. 

 Effective Date 

 
The Effective Date of the current MRE is January 17, 2023. 
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 Units and Abbreviations 

 
Units used in the report are metric units unless otherwise noted. Monetary units are in United States dollars 
(US$) unless otherwise stated. 

Table 2-1 List of Abbreviations 

$ Dollar sign m3 Cubic meters 

% Percent sign masl Metres above sea level 

° Degree mm millimetre 

°C Degree Celsius mm2 square millimetre 

°F Degree Fahrenheit mm3 cubic millimetre 

µm micron Moz Million troy ounces 

AA Atomic absorption MRE Mineral Resource Estimate 

Ag Silver Mt Million tonnes 

Au Gold NAD 83 North American Datum of 1983 

Az Azimuth mTW metres true width 

CAD$ Canadian dollar NI National Instrument 

CAF Cut and fill mining NN Nearest Neighbor 

cm centimetre NQ Drill core size (4.8 cm in diameter) 

cm2 square centimetre NSR Net smelter return 

cm3 cubic centimetre oz Ounce 

Cu Copper OK Ordinary kriging 

DDH Diamond drill hole Pb Lead 

ft Feet ppb Parts per billion 

ft2 Square feet ppm Parts per million 

ft3 Cubic feet QA Quality Assurance 

g Grams QC Quality Control 

GEMS Geovia GEMS 6.8.3 Desktop QP Qualified Person 

g/t or gpt Grams per Tonne RC Reverse circulation drilling 

GPS Global Positioning System RQD Rock quality designation 

Ha Hectares SD Standard Deviation 

HQ Drill core size (6.3 cm in diameter) SG Specific Gravity 

ICP Induced coupled plasma SLS Sub-level stoping 

ID2 
Inverse distance weighting to the 
power of two 

t.oz Troy ounce (31.1035 grams) 

ID3 
Inverse distance weighting to the 
power of three 

Ton Short Ton 

kg Kilograms Zn Zinc 

km Kilometre Tonnes or T Metric tonnes 

km2 Square kilometre TPM Total Platinum Minerals 

kt Kilo tonnes US$ US Dollar 

m Metre μm Micron 

m2 Square metre UTM Universal Transverse Mercator 
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3 RELIANCE ON OTHER EXPERTS 
 
Verification of information concerning Property status and ownership, which are presented in Section 4 below, 
have been provided to the Author by Bill McGuinty P.Geo. FGC, Vice President Exploration for Big Ridge by 
way of an E-mail on March 13 and April 1, 2023. The Author only reviewed the land tenure in a preliminary 
fashion and has not independently verified the legal status or ownership of the Property or any underlying 
agreements or obligations attached to ownership of the Property. However, the Author has no reason to doubt 
that the title situation is other than what is presented in this technical report (Section 4). The Author is not 
qualified to express any legal opinion with respect to Property titles or current ownership. 
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Figure 4-3 Hope Brook License Conversion (as of March 28th 2023) 

 
 

 Earn-In Agreement between Big Ridge and First Mining 

 
On April 6, 2021, Big Ridge entered into an earn-in agreement with First Mining, pursuant to which the Company 
may earn an interest of up to 80% in the HBGP, a past producing mine located in Newfoundland and Labrador. 
This transaction closed on June 8, 2021.  
 
On closing, Big Ridge paid First Mining $500,000 in cash and issued 11,500,000 common shares of Big Ridge, 
at which point Big Ridge became the operator of the project.  
 
Throughout the year ended June 30, 2022, and the six months ended December 31, 2022, the earn-in was 
comprised of two stages, as described below: 
 
Stage 1: In order to exercise its first earn-in right to acquire a 51% interest in the Hope Brook Gold Project, the 

Company was required to incur and fund expenditures on the HBGP of no less than $10  million by 
June 8, 2024 and to issue an additional 15 million common shares to First Mining. On September 13, 
2022, the Company met the expenditure requirements necessary to satisfy the first earn-in threshold 
set out in the Hope Brook option agreement and issued a total of 15,000,000 common shares to First 
Mining with an aggregate fair value of $1,950,000, completing the first earn-in related to the Hope 
Brook project, gaining an initial 51% interest in the project, and becoming party to a joint venture 
agreement for the HBGP with First Mining (49% interest). Concurrently with the creation of the joint 
venture, the joint venture entity granted to First Mining a 1.5% net smelter returns royalty on the HBGP, 
subject to a right of the Company to buy back 0.5% for $2 million. 

 
Stage 2:  To earn an additional 29% interest in the HBGP, Big Ridge must incur an additional $10 million in 

expenditures on the project by June 8, 2026. Upon achieving this final expenditure threshold and 
issuing an additional 10,000,000 common shares (“Stage 2 Shares”) to First Mining, subject to the 
approval of the TSX Venture Exchange, Big Ridge will become the holder of an 80% interest in the 
HBGP. Big Ridge will solely fund all expenditures on the project up to and including the date on which 
Big Ridge announces the results of a feasibility study on the project, at which time First Mining’s free-
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carry period will terminate. If the issuance of the Stage 2 Shares would result in First Mining owning 
more that 19.9% of the total number of Big Ridge common shares issued and outstanding following 
such share issuance, the number of Stage 2 Shares shall be reduced such that First Mining will own 
no more than 19.9% of the total number of Big Ridge common shares issued and outstanding following 
the issuance of the Stage 2 Shares.  

 
The Company’s expenditures from inception of the earn-in agreement with First Mining to December 
31, 2022, represent progress of approximately 31.5% against the spending requirements related to 
the second stage earn-in. 

 
In addition to the spending, share issuance and royalty requirements tied to the first and second earn-ins, upon 
the commencement of commercial production at the project, Big Ridge will pay $2 million to First Mining. 

 Royalty Agreement 

 
Coastal Gold acquired an option to purchase a 100% interest in the original 993 constituent claims of the HBGP 
over a four-year period under terms of an agreement between Castillian Resources Corp. (“Castillian”) - a 
previous name of Coastal Gold) with Roland Quinlan, Mervin Quinlan and Eddie Quinlan dated January 22, 
2010. Coastal Gold disclosed by press release on November 1st, 2012 that it had exercised its option to 
purchase a 100% interest in the 993 claims that were subject to the option to purchase agreement. In 2012, Dr. 
William Pearson, then President and CEO of Coastal Gold, confirmed that the option to purchase the original 
993 claims was exercised on October 27th, 2012 and that all cash payments and issuances of stock to the 
vendors required by the effective date of this report had been made. 
 
After purchase of the 100% interest by Coastal Gold, a 2% net smelter return royalty payable to the vendors 
applies under terms of a royalty pre-payment schedule of $20,000 per year that initiates after year four of the 
agreement.  
 
All HBGP mineral exploration titles excepting 21733M (Ironbound Hill) are subject to the royalty terms provided 
for in the Letter Option Agreement dated January 22, 2010 between Castillian and Roland Quinlan, Mervin 
Quinlan and Eddie Quinlan, which is subject to an Amending Agreement (“Amended Letter Agreement”) dated 
February 17, 2012 made between Roland Quinlan, Mervin Quinlan and Eddie Quinlan and Castillian. The 
Amended Letter Agreement provides for a 2% net smelter return royalty in favour of Roland Quinlan, Mervin 
Quinlan and Eddie Quinlan (the “Quinlan NSR”) plus an annual advance royalty payment of CDN $20,000.00 
to Roland Quinlan, Mervin Quinlan and Eddie Quinlan payable in each year subsequent to the fourth year 
anniversary of the Amended Letter Agreement (the “Advance Royalty”), which Advance Royalty is to be 
deducted from any and all royalty payments due following commencement of production. The Amended Letter 
Agreement further provides that Castillian shall have the option to purchase 50% of the Quinlan NSR for CDN 
$1,000,000.00 at any time during the term of the Amended Letter Agreement. 

 Mineral Tenure System in Newfoundland and Labrador 

 
Mineral exploration claims in Newfoundland and Labrador are issued under the province’s Mineral Act (the Act) 
as Amended in 1991 c36 s74; 1992 cF-7.1 s20; 1992 c41; 1994 c14; 1995 c11; 1995 c12; 1997 c13 s44; 1998 
c14; 1999 cM-15.1 s25; 2000 c10; 2002 cW-4.01 s101; 2004 c17; 2004 cL-3.1 s48. Any individual 19 years of 
age or more and registered with the provincial mineral claims on-line staking system, or a comparably registered 
corporation, can acquire mineral exploration claims in the province. Exploration licenses are issued for a period 
of five years and can be renewed through application, payment of prescribed renewal fees and demonstration 
that required yearly assessment work has been performed. 
 
Claim staking at this time is through the province’s Mineral Rights Administration - MIRIAD - System, which is 
an on-line pass-worded system for registered users. Map staking covers all areas deemed open for staking at 
the time of title application. Restrictions exist in some areas where leases, grants or other legally binding 
instruments vest mineral rights with non-Crown entities.  Such areas generally reflect land grants, concessions 
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Table 4-2 Claim Renewal Fees and Work Requirements 

Year of Issue *Required Work Value Renewal Fee Required 

1 $200 per claim $25 per claim for Year 5 

2 $250 per claim $50 per claim for year 10 

3 $300 per claim $100 per year for year 15 

4 $350 per claim $200 per claim for years 20 and 25 

5 $400 per claim  

6 through 10 $600 per claim  

11 through 15 $900 per claim  

16 through 20 $1,200 per claim  

Reallocation of Licenses to maximum of 100 claim units required 

21 through 25 $2,000 per claim  

26 through 30 $2500 per claim  

*CDN$ 

 Permits Required for Recommended Future Exploration 

 
To carry out surface exploration programs recommended in this report Big Ridge requires permits to access 
Crown lands for intrusive mineral exploration activities such as core drilling and trenching and also for access 
to surface sites at which camp facilities are present. Additional permitting is required in instances where 
proposed intrusive work such as drilling, trenching or road making is planned to occur within 200 m of a 
recognized salmon stream or for such work as tailings deposit sampling programs. 
 
As of the effective date of the current report, Big Ridge has yet to apply for exploration permits for the proposed 
2023 field program. However, with respect to the License to Occupy that applies to the Hope Brook exploration 
camp, it is understood to currently be in good standing. 

 Environmental Liabilities    

 
The Hope Brook mine production period spanned the 1987-1997 period and was preceded by exploration and 
development programs carried out between 1983 and 1987. During the course of these activities substantial 
modifications to natural landscapes were made to accommodate site infrastructure required to support mining 
and milling activities. Included in such modifications were construction of open pit and underground mining 
facilities, milling facilities, heap leach pads, a site road system, a docking facility at Couteau Bay, an airstrip, 
and establishment of tailings pond, solid waste management and site drainage control facilities. All of this was 
carried out under the terms of required environmental and other approvals of the day. Public records show that 
during the course of mining and milling activities BP encountered difficulty at times in maintaining acceptable 
metal and cyanide levels in site discharges which periodically impacted local receiving watersheds. Royal Oak 
subsequently modified processing methods and facilities to negate this problem and continued operation until 
closure in 1997.  
 
Due to financial difficulties that led to bankruptcy of Royal Oak in April of 1999, environmental reclamation of 
the Hope Brook site was not completed by that company. After being awarded ownership of the site and 
remaining infrastructure, the Newfoundland government initiated a major reclamation effort with work programs 
spanning the period 2001 to 2004. Site programs included environmental assessment and monitoring, removal 
of remaining site infrastructure, upgrading of tailings dams and other water control structures, placement of acid 
generating waste rock and remaining heap leach pad materials in the water-filled open pit, clean up and capping 
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of landfill sites, de-commissioning the mine power network and communication services, installation of fencing 
around the open pit, and establishment of on-going water quality and tailings dam structural monitoring 
programs.  
 
Big Ridge confirmed that the Newfoundland and Labrador government had previously provided assurance that 
Coastal Gold’s site liability during exploration programs carried out in this area will be limited to impacts of those 
exploration activities and that these will be appropriately addressed under terms of permits normally required 
for completion of exploration activities. Big Ridge also confirmed that this assurance remains in effect at the 
present time. Any future proposed programs by Big Ridge will be designed to minimize site impacts.       
 
As part of the 2011 work program, Fracflow Consultants Inc. (FracFlow) of St. John’s NL was retained to carry 
out a screening level assessment of baseline environmental conditions at the Hope Brook site. Results of this 
study showed that a number of chemical impacts that are residual to the former mining operation are present 
locally. These include elevated metal levels in soil, sediment and water as well as elevated petroleum 
hydrocarbon levels in soil. The most significant liabilities were deemed to be associated with subsurface 
conditions where impairment to both soil and groundwater had occurred around existing landfill sites, the heap 
leach pad, and within the underground mine workings.   
 
All of these conditions pre-date Big Ridge, First Mining and Coastal Gold site activities and the companies are 
excluded from associated liability. However, if a new mining venture is established at this site it will be necessary 
to fully quantify the potential impacts of such conditions on site development, mining and site decommissioning 
and reclamation plans for any new operation. All such issues would be dealt with under the mine permitting and 
associated environmental approval processes.  
 
In addition to programs described above, FracFlow carried out a baseline surface water monitoring program for 
the two tailings pond systems and also completed systematic water sampling during the 2013 vibracore drilling 
program conducted to assess economic potential of gold and copper occurring in the tailings deposits. 

 Other Relevant Factors 

 
The Authors are unaware of any other significant factors and risks that may affect access, title, or the right, or 
ability to perform exploration work recommended for the Property. 
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related to the 1987-1997 operating period. The deposit area is non-populated at present and is surrounded by 
an abundance of cleared and levelled site components that would favorably contribute to future development. 
 
In addition, and as outlined previously, access to the provincial electrical grid is available at the Hope Brook site 
and could greatly benefit any future mining project. The current exploration camp is connected to the electrical 
grid. Similarly, the abundance of surface water resources at the site is a positive factor for future development, 
as is the presence of a tidewater wharf facility, site road infrastructure, an operational airstrip, accessible mine 
workings and established tailings pond facilities with remaining capacity and water control structures. 
 
Work forces in western Newfoundland have historical association with the natural resources sector through 
long-term presence of pulp and paper making, lumbering, fishing and mining and oil and gas industries. Much 
of the workforce employed during mining operations at the Hope Brook site was sourced in this area and it is 
reasonable to assume that a future new development at the Hope Brook site could benefit from the regional 
workforce. 
 

Figure 5-1 Proterozoic age rock underlying tundra south of Cinq Cerf River   
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Figure 5-2 Silurian promontories north of Cinq Cerf River 
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6 HISTORY 
 
A summary of the exploration history on the Hope Brook and Ironbound Hill properties is provided in Tables 2 
and 3.  More detailed descriptions of the exploration history of the properties can be found in Cullen et al., (2021) 
as well as Cullen (2015a and 2015b), Cullen (2010) and Desautels et al. (2012a, 2012b and 2014).  

 Hope Brook Property 

 

Table 6-1 Hope Brook Property Exploration History 

1902 - 1905 

Initial discovery of the Cinq Cerf Brook area (later known as Chetwynd Prospect). 
Limited exploratory underground workings were completed (including two vertical shafts plus 
minor drifting and cross cutting at the Chetwynd Main Shafts area and one vertical shaft in the 
Chetwynd Cu Shaft area).  Several tons of bulk sample material were collected (found to be of 
an unspecified but “uneconomic” grade). 

1930 - 1937 
A. L. Reading Interests trenched the main mineralized zone east of the Main Shafts area and in 
1933 formed Burgeo Mines Limited, which pumped out and assessed the Main Shaft workings 
and trenched nearby outcrops. 

1939 
Geophysical Exploration Company Limited completed a self-potential (SP) ground geophysical 
survey over the Chetwynd Prospect area. 

1957 

The Buchan’s Mining Company completed further SP surveying in the prospect area as well as 
a water geochemistry survey, bedrock chip sampling and 1:2,400 scale detailed mapping 
programs. This work was primarily focused on evaluation of the area’s base metal potential 
and returned largely negative results. 

1967 - 1968 
O’Brien Au Mines Ltd. carried out a combined airborne magnetometer and electromagnetic 
survey of the Cinq Cerf district, followed by ground surveys of selected airborne anomalies. 

1971 - 1972 

Noranda Mines Ltd. acquired a large exploration concession in the district that included the 
Cinq Cerf area and carried out regional geological mapping, prospecting and geochemical 
surveys. Exploration focus was toward volcanogenic or sediment-hosted base metal sulphide 
potential, reflecting the presence of the Strickland Zn-Pb-Ag prospect located on the east coast 
of La Poile Bay. 

1979 - 1982 

Hudson Bay Oil and Gas Limited (HBOG) acquired several large land positions that included 
part of the Cinq Cerf area, with a focus on base metal potential. An airborne magnetometer 
and electromagnetic survey was completed over the Cinq Cerf trend that identified two 
conductors within the AAZ between the Chetwynd prospect area and the HB deposit 
(McWilliams, 1983). Airborne surveying, mapping, prospecting, ground geophysical surveys 
and diamond drilling was reported for the Couteau Lake -Top Pond area northeast of Hope 
Brook but with no significant discoveries of bedrock base metal or Au mineralization. 

1982 
The original Chetwynd Fee Simple Grant covering the Chetwynd Prospect was staked by the 
Selco Division of BP, plus adjacent areas along strike to the northeast and southwest. 

1983 

BP carried out line cutting, geological mapping and chip sampling of known mineralized areas, 
hand trenching, horizontal loop and very low frequency (VLF) electromagnetic surveys, 
magnetometer surveying and stream sediment geochemistry surveying. Bedrock chip 
sampling returned anomalous Au values which led to drilling of six drill holes in the Chetwynd 
Prospect and Hope Pond area (CW-1 to CW-6), and discovery of the Hope Brook Au deposit is 
generally attributed to these results (McWilliams, 1983b). 

1984 
BP carried out a surface trenching program along the northeast portion of the AAZ and 
completed detailed geological mapping and chip sampling of resulting exposures. They 
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outlined the 200 m x 400 m wide alteration zone over a strike length of at least 4 km. Seven 
diamond drill holes were completed and these were followed by additional holes by the end 
of the year (holes CW-14 through CW-47) 

1985 

Ownership of the property was transferred from Selco to BP, and further diamond drill holes 
were completed (CW–48 through CW-114). 
An initial mineral resource estimate was developed and metallurgical work leading to a 
demonstration heap leach operation based on a 10,000 tonne surface bulk sample was 
completed.  An economic feasibility study was completed for a combined open pit and 
underground mining operation with planned milling rate of 3,000 tonnes per day. 
Hope Brook Au Inc. was subsequently formed as a subsidiary of BP to carry out mining 
operations at the Hope Brook site. 

1986 

A total of 96 additional deposit-delineation drill holes were completed. In addition, 5 drill holes 
were completed for metallurgical sampling purposes, 4 geotechnical holes were drilled in the 
proposed portal area, 5 geotechnical holes were drilled in the proposed tailings pond area, and 
a further 5 exploratory holes were drilled to test the AAZ beyond the limits of earlier programs.  
Construction of site mining and processing infrastructure was initiated and preparations for 
mining of open pit ore for heap leaching began late in the year. 

1987 
Commercial open pit production began in May 1987 with ore being placed on heap leach pads 
until mid-1988, at which time the main milling facility was completed and commissioned.  
Further geotechnical drilling was carried out and sixteen diamond drill holes were completed. 

1988 - 1991 

According to provincial government records (NLDNR Mineral Occurrence Database 
– File 011/O/09/Au 003), Hope Brook Au Inc. produced 304,732 ounces of gold throughout this 
period. Mining and milling operations were suspended in May 1991. After closure, BP 
announced its intention to sell the Hope Brook operation as part of a larger corporate 
positioning away from mining, and Royal Oak was announced as the purchaser late in 1991. 
Additional surface and underground core drilling programs were carried out during this period 
to support both mine planning and exploration activities. 

1991 - 1997 

In late 1991, Royal Oak produced a proven and probable mining reserve estimate* of 8.25 
million tons (7.48 million tonnes) at an average Au grade of 0.104 oz/t (3.57 g/t Au), with an 
expected mine life of seven years and planned production rate of 3,500 tons (3,185 tonnes) 
per day (*this estimate is historic in nature, not compliant with NI 43-101 and should not be 
relied upon). 
Commercial production by Royal Oak was initiated in July 1992 and continued until September 
1997 at which time the mining operation was closed. During this time, Royal Oak also 
completed a compilation of historic work in the district and carried out a substantial amount 
of underground and surface core drilling in the immediate mine area. 

2010 - 2014 

Castillian Resources/Coastal Gold completed the following work: 
A review and validation of historic drilling data; re-sampling of historic core; reprocessing of 
2008 airborne survey results; re-establishment of the mine survey control ground grid; an 
environmental screening study; a prospecting and sampling program; a tailings sampling 
program; a Titan-24 Induced Polarization (IP) survey; 39,320 m of diamond drilling in 139 holes; 
155 m of vibracore drilling in 73 holes plus systematic bottom sampling to test tailings deposits; 
three NI 43-101-compliant mineral resource estimates for the Hope Brook gold deposit; one 
NI 43-101-compliant mineral resource estimate for the Hope Brook tailings deposit; 
assessment of underground mining potential; scoping level testwork  

2015 Coastal Gold produced an updated mineral resource estimate (Cullen, 2015).   
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On July 6, 2015, First Mining Finance Corp. announced that on July 3, 2015, Coastal Gold 
received the final regulatory order for the acquisition of Coastal Gold by First Mining by way 
of a plan of arrangement, reported July 8, 2015. Coastal Gold became a subsidiary of First 
Mining. First Mining subsequently commissioned a resource estimate for the Hope Brook 
Property  

2017 

In October 2017, Eagle Mapping Ltd. (Eagle Mapping) was contracted by Coastal Gold to collect 
aerial LiDAR data and photography for the Hope Brook and Ironbound Hill properties.  This 
data was collected to provide an accurate topographic model to use in the planning of 
additional exploration activities, 3D modelling, future mine planning and road construction. 

2018 

In January 2018, PhotoSat of Vancouver, BC were contracted by Coastal Gold to conduct iron 
oxide satellite image analysis and spectral matching on the Hope Brook Project.  The imagery 
interpretation detected very little iron oxide (FeO) alteration associated with the identified 
outcrop outside of the project site.  

2021-2022 

On April 6, 2021, First Mining and Big Ridge Gold Corp. announced a definitive agreement 
whereby Big Ridge can earn up to an 80% interest in the Hope Brook Gold Project through a 
two-stage earn-in over five years.  
From September to November 2021, ClearView Geophysics Inc. carried out a CSAMT Survey 
(Controlled Source Audio-frequency Magnetotellurics) and Cesium Magnetometer Survey at 
the Hope Brook Gold Project to map subsurface anomalies to guide continued gold 
exploration. 
In May 2021, Big Ridge reported a minerals resource estimate including 5.5 million tonnes of 
Indicated mineral resources at a gold grade of 4.77 g/ and Inferred resources total 836 
thousand tonnes at a gold grade of 4.11 g/t using a 3.0 g/t gold cut-off value. 
In November 2021, Big Ridge commenced a Phase 1, 25,000 m, drilling program at the Hope 
Brook Gold Property, completing 3,279 m in 16 drill holes in 2021 and 15,811 m in 45 drill holes 
in 2022. 

 Ironbound Hill Property 

 

Table 6-2 Ironbound Hill Exploration History 

1980 

Utah Mines Ltd. completed 15.5 miles of line-cutting, 10.8-line miles of magnetometer and 
VHEM surveying, 8.1 line miles of Max-Min II HEM surveying and collected 511 b-horizon 
soil samples on the “South Block” of the property, plus 30 miles of line-cutting, 26 line miles 
of magnetometer and VHEM surveying and 1130 b-horizon soil samples on the “North 
Block” of the property. 

1982 and 1983 

Utah Mines completed 7.0-line km of dipole-dipole IP geophysics, detailed soil geochemical 
surveys and grid geological mapping over the “South Block” of the property. Two diamond 
drill holes totaling 262 m were drilled to test two small high soil geochemical anomalies with 
coincident IP anomalies within the altered volcanics. During the summer of 1983, grid lines 
were extended on the South Block and further dipole-dipole IP surveying, soil sampling and 
geological mapping was completed. 

1984 - 1986 

In 1984, BP-Selco Resources completed a farm-in agreement with Utah Mines on the 
property and performed reconnaissance geological mapping, rock chip collection, lake 
sediment sampling, reconnaissance and sampling of a 643 line km (250 m line spacing) 
Questor airborne magnetic survey. Three diamond drill holes were drilled to test an altered 
zone in an area of anomalous gold geochemistry and an IP anomaly. 
In 1985, BP-Selco completed a program of trenching (13 trenches and pits), rock chip 
sampling (319 samples), a 15.4 line-km VLF-EM survey and deep overburden Pionjar 
sampling (320 samples).  In 1986, BP completed a dipole-dipole IP survey on 3 lines, plus 
an additional 6 drill holes totaling 836.6 m. 
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Figure 6-1 Isometric View: Historical Surface Drill Holes Completed by BP and Royal Oak 

– 1983 to 1997 

 
 

Figure 6-2 Isometric View: Historical Underground Drill Holes (with respect to 

underground Levels) Completed by BP and Royal Oak – 1983 to 1997 
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Coastal Gold completed 10 surface diamond holes totaling 3,421.9 m in length between September 2010 and 
January 2011 (HB10-001 to HB10-010). The objective of the program was first to confirm the presence of 
mineralization Indicated by historic drill results below the limits of historic mining and at surface to southwest of 
the open-pit and secondly to test the mineralization potential of the 240 Zone to the southwest and the northeast 
extension of the mine at depth. This drilling was completed by New Valley Drilling Co. Ltd. using a Discovery 
EF50 drill rig and NQ core was recovered. 
 
Drilling successfully confirmed the presence of disseminated gold-chalcopyrite-pyrite mineralization hosted by 
highly silicified sedimentary and volcano-sedimentary rocks both at depth, below the 4800 level of historic 
mining, and at surface to the southwest of the historic open-pit. Exploratory drill hole HB11-002 targeting 
mineralization along the northeast extension of the mine at depth returned no significant results and exploratory 
drill hole HB11-007 targeting the 240 Zone caved short of the target. 
 
Following the 2010 HBGP drill program Coastal Gold completed another surface drilling campaign between 
February 2011 and December 2011 that consisted of 67 holes totalling 21,350.5 m (HB11-011 to HB11-077).  
The program’s main objective was to delineate mineralization defined by the previous Coastal Gold drilling 
results below the past-producing underground mine. In addition, several drill holes (HB11-011, HB11-012, 
HB11-025 to HB11-027, HB11-049, HB11-048, HB11-052 to HB11-055) targeted mineralization on the hanging 
wall and foot wall of the main deposit exploited by past mining operations. The drilling was completed by New 
Valley Drilling Co. Ltd. using a Discovery EF50 as the primary drill rig. In April 2011 a Boyles JKS-300 was 
added as second drill rig and in October 2011 a Boyles JKS-37 was added as a third drill rig. NQ core (47.6 mm 
diameter) was recovered by the Discovery and JKS-37 rigs and BQTK core (40.6 mm diameter) was recovered 
by the JKS-300 rig. 
 
Between February 2012 and May 2012 Coastal Gold completed a surface drill program that consisted of 15 
holes, re-drills and hole extensions totalling 4,549 m in length (HB12-078 to HB12-090 and HB12-047E).  The 
drilling was completed by New Valley Drilling Co. Ltd. using a Discovery EF50 as the primary drill rig. In March 
2012, an Atlas Copco CS1000 drill rig was added as second drill rig and the Boyles JKS-37 and JKS-300 drill 
rigs were demobilised from site.  NQ core (47.6 mm diameter) was recovered by new drills.  
 
This program focused on confirming the locations of workings and major pillars in the mine area (HB12-080E, 
087), further testing of the Southwest Extension target area (HB12-089, 090) and preliminary testing of the 
Northeast target area (HB12-078, 079). 
 
The fourth Hope Brook drilling program by Coastal Gold began on November 3, 2012 and was completed on 
December 21, 2012. A total of 5,923.9 m of drilling in twenty-one drill holes (HB12-091 to HB12-111) was 
completed. Six separate targets areas, along a 3.4 km long mineralized trend, were drilled during the program 
including the Stope 4960-150, the 240 Zone-Mine Zone Connector Target, the Chetwynd Prospect and the 
Chetwynd South Prospects, the Chetwynd to 240 Connector Target and the NW Target Area.  The drilling was 
completed in these areas in order to continue to expend on the area of known gold mineralization outside of the 
current HB deposit area.  
 
The drilling was completed by New Valley Drilling Co. Ltd. using a Discovery EF50, an Atlas Copco CS1000, a 
Nodwell-mounted JKS-300 and a Boyles 37.  NQ core (47.6 mm diameter) was recovered by the Discovery, 
Atlas Copco and Boyles 37 rigs and BQTK core (40.6 mm diameter) was recovered by the JKS-300 rig.  As 
necessitated by occasional poor ground conditions the drill diameter for certain holes was reduced to BQ size 
drill core (36.4 mm diameter) to allow the drill hole to proceed. 
 
The fifth drilling program at Hope Brook began on August 9, 2013 and was completed on October 10, 2013. A 
total of 4,075.2 m of drilling in twenty-six drill holes (HB13-112 to HB13-137) were completed. The drill program 
was designed to test two major target areas; the Footwall Target and SW Pit Extension Target. The drilling was 
completed by New Valley Drilling Co. Ltd. using an Atlas Copco CS1000 and a Zinex Mining Corp. A5 drill.  NQ 
core (47.6 mm diameter) was recovered by both the Atlas Copco and Zinex A5 drill rigs.  As necessitated by 
occasional poor ground conditions the hole diameter for certain holes was reduced to BQ size drill core (36.4 
mm diameter) to allow the drill hole to proceed. 
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Figure 7-1 Lithotectonic Zones of Newfoundland (from Cullen et al., 2021) 
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Figure 7-2 Geological Map of the HBGP Area (from Cullen et al., 2021) 

 

Figure 7-3 Geological Map of the Ironbound Hill Area (from Cullen et al., 2021) 
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Figure 7-4 Summary of Igneous Activity and Alteration in the HBGP Area  

(from Cullen et al., 2021) 

 

 Regional Deformation and Metamorphism 

 
Bedrock units within the HBGP record a multi-phase deformation history beginning with development of 
amphibolite facies mineral assemblages in paragneisses and intermediate to felsic orthogneisses of the Cinq 
Cerf Gneiss complex. While not extensively exposed or studied, these rocks are considered to reflect pre-Late 
Proterozoic evolution of basement sequences upon which younger cover sequences were deposited and 
subsequently deformed. Dubé et al. (1998) note that late Proterozoic cover rocks of the Third Pond Tuff and 
Whittle Hill Sandstone units were affected by folding not seen in Silurian La Poile Group sequences and 
attributed related northeast trending folds and weak foliation to have developed prior to emplacement of the 
Wild Cove Granite and Ernie Pond Gabbro mentioned previously. This deformation appears to be correlative in 
time with development of the Grand Bruit Fault zone that substantially modified the originally unconformable 
contact between basement rocks of the Cinq Cerf Gneiss and subsequent Proterozoic cover rocks of the Third 
Pond Tuff and Whittle Hill Sandstone units. 
 
Mid-Silurian rifting resulted in accumulation of felsic and mafic volcanic, epiclastic and clastic sedimentary 
sequences of the La Poile Group. Closure of associated basins and structural telescoping of these sequences 
with late Proterozoic stratified sequences and intrusions are interpreted to have occurred during late Silurian 
tectonism. This produced northeast trending, locally tight folds within the telescoped sequences, as well as 
regionally important zones of ductile shear. The Grand Bruit Fault was probably re-activated at this time and the 
important Cinq Cerf Fault that separates La Poile Group sequences from earlier-deformed late Proterozoic 
cover sequences was developed. The Cinq Cerf Fault is marked by highly strained and locally mylonitized 
volcanic, sedimentary and intrusive rocks that occur immediately north of the main Hope Brook AAZ, strike 
northeast, and dip southeast at moderate to steep angles. Alteration zone lithologies are affected by the ductile 
high strain fabrics. Both O’Brien et al. (1991) and Dubé et al. (1998) interpreted the Cinq Cerf Fault to be a 
regionally significant thrust that developed during basin closure orogenic activity.   
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At the regional scale, the Cinq Cerf Fault is one of several east to northeast trending high strain zones that cut 
La Poile Group and older sequences and then merge with the Bay d’Est Fault zone. Some poorly defined 
northeast shears of this association may be related to gold - bearing veins and alteration zones within the La 
Poile Group such as those at Old Mans Pond and Phillips Brook. 

 Mineralization 

 Introduction  

 
The Hope Brook gold deposit and associated AAZ are of primary importance with respect to the HBGP. 
However, several other bedrock gold occurrences are present within the HBGP that differ from Hope Brook. 
The most prominent examples of such were noted previously as being those in the Old Mans Pond, Phillips 
Brook and Cross Gulch areas (Figure 7-5). Each of these areas has been investigated through historic 
exploration programs that typically included geological, geophysical and geochemical surveys, surface 
trenching and limited amounts of core drilling. 
 
Drilling has locally confirmed subsurface gold-bearing intervals in each area but mineralized zones of 
economically significant proportions have not been defined to date.   
  
For completeness of HBGP exploration potential assessment, styles of gold mineralization seen at both the HB 
deposit and the above-named occurrences are described below. However, the Hope Brook style of 
mineralization is considered to be most important. 
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The geochemical signature of these rocks includes low levels of gold, copper, arsenic and antimony but they 
typically lack gold grades of economic interest.    
     
Stage 2 – Grey Silicification: Most gold mineralization of economic interest occurs in zones characterized by 
massive grey silicification plus variable amounts of disseminated sulphides, primarily in the form of pyrite and 
lesser chalcopyrite and bornite. Traces of tennatite, galena, mawsonite (Cu6Fe2SnS8) and rucklidgeite 
(BiPb3Te4) have also been reported. Three subzones of this stage are recognized, these being (a) a pyrite rich 
grey silicic subzone (the Pyrite Cap), (b) the main gold deposit subzone and (c) a low gold grade subzone.  
 
Pyrite Cap Subzone (pyritic silicified subzone of current report): This grey silicic subzone contains 15 % to 30 
% pyrite as a disseminated to locally sub-massive phase and occurs structurally below the main gold zone and 
immediately above the Cinq Cerf Fault. Multiple tabular lenses of silicified material comprise the zone and are 
separated by variably strained to mylonitic schists developed through deformation of non-silicified AAZ rocks. 
Strike and dip continuity of individual silicified lenses is substantial. The zone is up to 100 m in width but 
decreases in this dimension to the southwest. Dip continuity to at least 500 m below surface is shown by drilling 
results in the deposit area and a potentially correlative unit occurs at the Chetwynd Prospect to the southwest. 
However, mapping and limited drilling results indicate that the subzone transitions to the southwest into more 
isolated and smaller lenses occurring within Stage 1 - Buff Silicification and that it may show a shallow (20-25 
degree) southwest plunge away from the main deposit area. This stage of silicification is geochemically 
anomalous in gold, copper, lead, antimony, barium, silver and mercury.    
 
Main Deposit Subzone: The main gold zone at Hope Brook is hosted by light grey massively silicified rocks 
characterized by 1% to 5% vuggy porosity and <5% to 10% total sulphides occurring as either disseminated 
phases or as thin veinlets and aggregates that often parallel the dominant deformation fabric present in the 
rocks. Pyrite is the dominant sulphide present in the first 60 m to 80 m below surface in the main deposit area 
but below that level increasing amounts of chalcopyrite and bornite are present, often occurring as vug-filling 
phases. Quartz-chalcopyrite and quartz-pyrite veins and breccias locally cross-cut this silicification stage and in 
some instances carry strongly elevated gold values. Geochemically anomalous levels of silver, zinc, arsenic, 
antimony, mercury and tin characterize the subzone along with rutile and low levels of blue quartz eye 
fragments. Gold grades in this subzone typically exceed 1.5 g/t Au and highest grades tend to show spatial 
association above 2.5 g/t Au. 
 
Lower Gold Grade Subzone: The main gold bearing subzone described above is surrounded by grey silicified 
sections showing minor amounts of disseminated pyrite (<3%) that occur in large, spatially coherent lenses of 
silicified material separated by highly strained to mylonitic rocks of the AAZ. Gold grades less than 1.0 to 1.5 g/t 
Au generally characterize this subzone and it typically lacks the vuggy character of the higher-grade subzone. 
A lower, natural cut-off value around 0.5 g/t Au is also notable.     
 
Stage 3 – Propylitic and Sericitic Alteration: The main AAZ defines the most obvious alteration imprint at Hope 
Brook. However, evidence of this alteration phase lessens to the southeast and is absent to northeast of the 
Cinq Cerf Fault. Evidence of a lower grade alteration assemblage consisting of chlorite, epidote, sericite, calcite 
and biotite that is marginal to the larger AAZ occurs southeast of the deposit area and may constitute a more 
distal propylitic-sericitic subzone related to the same system. However, the significance of this poorly 
documented assemblage is not clear. 

 Structural Geology  

 Structural Summary 

  
Several stages of deformation have affected rocks in the HBGP area. Importantly, deformation of altered and 
gold-mineralized zones at Hope Brook was locally intense and contributed to the current spatial disposition of 
mineralized zones of economic interest. The first deformation event (D1) resulted in development of northeast 
trending and southwest plunging folds and related S1 foliation in late Proterozoic Whittle Hill Sandstone and 
Third Pond Tuff sequences prior to emplacement of the 499 +3-2 Ma Wild Cove Granite, but potentially during 
or after development of the main advanced argillic stage alteration and associated gold mineralization.  
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D1 was followed by Silurian deformation (D2) that produced a heterogeneously developed S2 fabric and 
accommodated northwest directed structural imbrication of late Proterozoic successions and older Cinq Cerf 
Gneiss northwestward over sedimentary and volcanic or volcaniclastic sequences of the Silurian La Poile 
Group. The Cinq Cerf Fault and Bay d’Est Fault systems played related and substantive roles in accommodating 
D2 strain and the dominant fabric seen in the deformed AAZ rocks at Hope Brook is S2. At the deposit scale, 
the Cinq Cerf Fault marks the northern limit of the AAZ and similar, but less extensively defined, faults occur in 
the structural hangingwall of the main silicified zones of the deposit. Fabric intensity associated with D2 ranged 
from weak foliation development in La Poile Group rocks and syn-tectonically emplaced Silurian intrusions, to 
mylonitic or ultra-mylonitic layering in the Cinq Cerf Fault, 51 Fault or Bay d’Est Fault systems. S2 fabrics 
typically wrap around large and small lenses of silicified material within the AAZ and also affect mafic dikes that 
were emplaced after both D1 and development of silicified zones of the main mineralizing stage (Stewart, 1992; 
Dubé et al., 1998).     
 
Impacts of D2 deformation are important to assessment of HBGP exploration potential, particularly along the 
extensive AAZ that contains the main gold zones defined to date. Foremost among potential impacts of D2 
deformation are (1) shape modification of mineralized zones to reflect ductile shear-zone related finite strain 
patterns within and across the Cinq Cerf Fault, (2) presence of tight to isoclinal folding within the AAZ, with 
attendant structural thickening of altered and silicified zone widths in hinge areas or development of detached 
fold closures within zones of highest shear strain, (3) down-dip termination or across-strike step over of gold-
bearing silicified zones due to effects of (2) above, and (4) presence of large scale boudinage structuring of 
silicified zones, with associated thinning or termination of such zones along geometrically persistent pinching or 
neck-line trends. 

 Mafic Dikes in Mineralized Zone 

 
Multiple phases of mafic dikes occur in the deposit area and were emplaced at different stages of AAZ history 
(Yule, 1989, Yule et al., 1990).  Mapping results from the 4960 m mining level presented by Dubé et al. (1998) 
show that mafic dikes extensively cross-cut gold-bearing silicified zones that had been developed for mining 
and Stewart (1992) presented comparable results based on surface mapping data. Three preferred dike strike 
orientations are apparent in Figure 7-6, these being (1) northeast, parallel to S2 and silicified zone margins, (2) 
east-west, at approximately 45 degrees to (1) above and (3) north-south, at approximately 45 degrees to (1) 
above. Stewart (1992), Yule (1989) and Dubé et al. (1998) all recognized that mafic dike emplacement was 
multi-phase, with a significant phase post-dating development of the AAZ and being syn-kinematic with D2 
deformation. This phase of mafic emplacement introduced significant volumes of non-mineralized material into 
the gold bearing silicified zones of mining interest and presented a difficult to predict dilution factor with respect 
to estimation of mineral resources and reserves and subsequent mine planning (Deptuck, 1991). Earlier mafic 
dikes showing effects of the advanced argillic alteration system are also present, as are post D2 dikes that 
cross-cut all lithologies except the Devonian Chetwynd granite. Substantial volumes of mafic dike material occur 
southeast of the deposit in an intermediate to mafic dike-sill complex. 

 Mineralogy of Gold-Bearing Zones 

 
Deposit mineralogy and distribution of gold and trace elements within the advanced argillic alteration envelope 
at Hope Brook was discussed in detail by Stewart (1992) and was summarized earlier by McKenzie (1986) and 
Yule et al. (1990). Gold typically occurs as a very fine grained and broadly disseminated phase within the grey 
and vuggy grey silicification subzones of the deposit but also occurs at trace to low grade (< 1.5 g/t Au) levels 
in other altered and variably silicified rocks of the AAZ. The principal sulphide phase present at Hope Brook is 
pyrite, which occurs as disseminated grains to sub-massive aggregations that account for up to 30% of rock 
volume locally, as seen in the pyritic silicified subzone. Chalcopyrite is second in relative sulphide phase 
abundance and occurs within the major gold-bearing silicified zones as disseminations, irregular patches or 
pervasive networks of veinlets superimposed on silicification. Bornite is also locally present and typically 
accompanies chalcopyrite. Gold occurs in its native form as sub-microscopic grains included in silicification 
stage quartz, pyrite or chalcopyrite as well as on surfaces of sulphide grains (Yule et al., 1990). The grey, vuggy 
silicification subzone that corresponds with areas of the deposit having gold grades typically exceeding 1.5 g/t 
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Figure 7-6 Mafic Dike Distribution on the 4960 Level of Hope Brook Mine 

  (from Cullen et al., 2021) 
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Figure 7-7 Longitudinal Section of Contoured Gold (G/T) Grades in HB Deposit (from 

Cullen et al., 2021) 
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Figure 7-8 Longitudinal Section of Gold (G/T) X Silicified Zone Horizontal Width (m) (from 

Cullen et al., 2021) 

 
 

 Other Gold Occurrences and Mineralization Styles   

 Introduction 

 
A younger style of gold mineralization distinct from that represented by the HB deposit and the Ironbound Hill 
occurrence also occurs within HBGP holdings.  This consists of quartz or quartz-carbonate vein arrays that in 
some instances show associated low-grade, disseminated gold in strongly carbonate-altered immediate host 
rocks. This style of mineralization is primarily hosted by volcano-sedimentary sequences of Silurian age that 
were affected by deformation associated with the regionally significant Bay d’Est fault zone and related 
secondary shears. The most prominent examples of this mineralization are found in the Old Mans’s Pond, 
Phillips Brook and Cross Gulch gold occurrences, all of which occur on the HBGP holdings (see previous  
 for occurrence locations). 

 Old Man’s Pond 

 
This gold occurrence is located 12 km west-southwest of the HB deposit and is hosted by subaerial tuffaceous 
and volcaniclastic rocks of the Silurian La Poile Group adjacent to their contact with the Silurian Hawk’s Nest 
Pond Porphyry intrusion. Gold mineralization in this area occurs in quartz vein arrays with associated 
silicification, arsenopyrite, sphalerite, galena and chalcopyrite, hosted by a sericitic alteration zone developed 
in variably foliated rocks that measures up to 200 m in width and 1 km or more in length. Disseminated pyrite 
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occurs within the alteration zone at low levels (<2 %) and visible gold has been reported from several samples 
collected in this area. The most prominent vein system defined to date is termed the “AT Vein” and has been 
tested by trenching and limited core drilling results over approximately 750 m of northeast trending strike length. 
The vein varies in width from a few cm to 0.80 m and locally shows quartz vein array stockwork zones 2m to 
5m in width. Gold grades reported range from detection limit levels to greater than 30 g/t, with the best weighted 
average gold grade (uncut) from trench sampling by Long Range Resources Limited being 167.87 g /t Au (4.897 
oz/ton) over a trench chip sample length of 0.80 m (Dearin, 1989). Initial testing of down-dip extensions and 
other alteration targets in the vicinity through 8 core BQ size holes did not return encouraging results. Gold 
mineralization and associated alteration at this occurrence post-dated the main stage of HB deposit 
mineralization and may be related to a subsidiary splay of the Bay d’Est Fault.  

 Phillips Brook 

 
This gold occurrence is located 7.5 km west-northwest of the HB deposit and is hosted by sheared and altered 
tuffaceous volcanic, volcaniclastic and sedimentary rocks within the Silurian La Poile Group, adjacent to their 
contact with the Silurian Hawk’s Nest Pond Porphyry intrusion. The prospect was discovered in 1984 by Dolphin 
Exploration Ltd. and subsequently assessed primarily by that company. In 1996 Royal Oak carried out a limited 
(2 hole) drilling program on the property that confirmed earlier exploration results. Gold mineralization as occurs 
in an altered and sheared zone parallel to the northeast striking and east dipping contact of tuffaceous and 
rhyolitic rocks with the Hawks Nest Pond Porphyry. Alteration is characterized by presence of sericite, chlorite, 
pyrite and carbonate in the variably sheared and fractured host rocks. Gold mineralization occurs in three zones 
along the northeast contact zone, these being the East, Central and West Zones, and best gold grades 
correspond with areas of greatest alteration and highest disseminated pyrite content. The mineralized trend has 
been tested by eight diamond drill holes to date over a strike length of 2.2 km, with 6 of these completed by 
Dolphin and 2 by Royal Oak. Drilling results are most definitive in the West Zone, where results from six drill 
holes intercepted low grade gold mineralization (typically < 2.0 g/t Au) at various locations along a strike length 
of approximately 1.5 km. True sample thicknesses are not known but weighted average gold grades for selected 
mineralized intervals range between 2.36 g/t over 1.1 m Au in Dolphin hole 89-1, beginning at a depth of 13.6 
m, and 0.75 g/t Au/48.5 m in Royal Oak hole 96-7 beginning at a depth of 86.5 m (Cormier, 1996).       
 
As was the case at Old Man’s Pond, gold mineralization and associated alteration at this occurrence post-date 
the main stage of HB deposit mineralization and may be related to a subsidiary splay of the Bay d’Est Fault.  

 Cross Gulch Area 

 
This area of gold occurrence is located 12.5 km north of the HB deposit and is centered on the east-west 
trending Bay d’Est Fault that forms the boundary between Avalon Zone rocks south of the fault and Dunnage 
Zone rocks to the north. Noranda originally discovered bedrock gold occurrences in this area at Cindy’s, 
Suzanne’s, Lynda’s and Gulch Brooks and Royal Oak subsequently carried out further assessment of the 
prospects. Two styles of gold mineralization are present in this area, the first, developed at Cindy’s, Susanne’s 
and Lynda’s brooks is hosted by amphibolite grade metasedimentary rocks that form part of the Silurian Bay du 
Nord Group. Gold in these locations generally occurs in alteration zones showing sericite, pyrite and variable 
degrees of carbonate alteration and silicification. In some instances, it is associated with complex quartz vein 
arrays showing brecciation textures. A second style of gold mineralization also occurs south of the Bay d’Est 
Fault and is associated with quartz veining in variably sheared, carbonate altered, arsenopyrite-bearing slates 
or within sheared zones of pyritic, sericite schist that mark splays of the Bay d’Est Fault. The Gulch Brook 
occurrence is the most prominent example of this style tested to date.  Not all occurrences in this area are on 
HBGP claims. 
 
Weakly developed gold mineralization at grade levels typically less than 1.0 g/t Au has been defined to date at 
the various occurrences in this area. The Gulch Brook occurrence is the most thoroughly assessed to date and 
has been tested by 10 core drilling holes Results from this area define two sub-parallel zones of gold bearing 
sericitic schist showing local silicification, pyrite and quartz veining that are tentatively correlated along 
approximately 225 m of strike length. Intercept thicknesses range between 1.5 m and 6 m down hole and 
merging of the two zones may occur locally.  True thicknesses of mineralized intervals are narrow, but not 
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currently well defined. Gold bearing character was confirmed to a depth of approximately 110 m below surface 
by the drilling and the alteration trend remains open in all directions.  
 
Gold mineralization and associated alteration at this occurrence post-date the main stage of HB deposit 
mineralization and may be related to a subsidiary splay of the Bay d’Est Fault. Similarity exists with alteration 
and gold occurrence styles described above for the Phillips Brook and Old Mans Pond areas.  
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8 DEPOSIT TYPES 
 
The HB deposit occurs within a zone of extensive advanced argillic alteration (AAZ) hosted by late Proterozoic 
sedimentary, volcanic, and intrusive rocks (Cullen et al., 2021). Stewart (1992) described geological, 
geochemical, and geochronological aspects of the deposit which followed earlier focused discussions of 
alteration mineralogy by Kilbourne (1985), surface geology and mafic dike relationships by Yule (1989) and 
general lithologic attributes by McKenzie (1986) and Woods (1984). Subsequently, O’Brien et al. (1998) and 
Dubé et al. (1998) placed emphasis on structural history of the deposit and its placement within the broader 
metallogenic framework of the northern Appalachians. More recent work by Coastal Gold has added to the 
technical documentation of alteration and mineralization that characterize the deposit. All workers clearly 
identified intense hydrothermal alteration and spatially associated silicification as key components of the 
mineralizing system that gave rise to the deposit. However, differences exist with respect to interpreted 
placement of the HB deposit mineralizing system in the time/space context of the orogen and some of these 
bear directly on deposit classification. Important attributes of the deposit and their relevance to its classification 
are presented below in section 8.1. 
 
In addition to the HB deposit, several gold occurrences associated with Silurian or younger sericitic alteration, 
quartz veining and carbonate alteration and silicification have also been documented within the HBGP area. 
None of these is substantial in size or gold grade as presently defined, but spatial association with the large Bay 
d’Est Fault or its secondary splays, and possibly with Silurian magmatic activity, indicates that potential for more 
significant mineralization is present. Classification of this style of occurrence is addressed below in section 8.3.  

 Summary Description of HB Deposit  

 
The HB deposit and associated AAZ are situated in the structural hanging wall of the Cinq Cerf Fault that 
accommodated late Silurian reverse and strike-slip ductile shear (Cullen et al., 2021). They are hosted by 
intensely to moderately deformed and altered sandstones and tuffaceous volcanic rocks of the Whittle Hill 
Sandstone and Third Pond Tuff units which are late Proterozoic in age. The AAZ is interpreted to have 
developed through structurally focused hydrothermal processes related to emplacement of the late Proterozoic 
Roti Intrusive Suite and was subsequently deformed during Silurian deformation related to structural stacking 
of Proterozoic sequences northwestward over sequences of the adjacent Dunnage Zone.   
 
Widespread presence of pyrophyllite, kaolinite, sericite, quartz, diaspore, alunite and andalusite define the AAZ 
and surround multiple tabular zones of intense silicification that occur along its currently mapped length. These 
define a continuous northeast trending zone that measures approximately 8 km in length and reaches 400 m or 
more in width in the deposit area. The zone thins to the southwest along strike to widths of less than 50 m.  
 
Two main stages of silicification have been documented in the AAZ, the first being a widely distributed buff 
stage that typically is barren, or at best poorly mineralized with respect to gold, and the second is a grey, slightly 
vuggy stage that post-dated buff silicification and hosts most of the gold and copper mineralization of economic 
interest. Gold typically occurs as very fine- grained disseminations within rocks affected by the grey silicification 
stage and is frequently accompanied by chalcopyrite, lesser bornite or minor amounts of tennantite or enargite 
that occur as disseminations or in fracture filling vein settings that cross-cut silicification. Finely distributed pyrite 
commonly occurs in silicified rocks of both stages and ranges in concentration from nil to as much as 30% or 
more locally. The latter case is generally restricted to a correlatable pyrite rich silicified fragmental unit termed 
the “Pyrite Cap” that occurs structurally below the main gold-bearing silicified zones. 
 
Study of timing and sequencing of hydrothermal alteration and associated gold mineralization has been focused 
on definition of relationships between various intrusive phases that occur in and around the alteration zone that 
hosts the deposit. These interpreted relationships show that the Roti Intrusive Suite and related porphyry dikes 
were emplaced during the hydrothermal alteration sequence and were affected to varying degrees by ongoing 
alteration and gold-mineralizing processes. Dated Silurian intrusions cross-cut AAZ zone rocks but are also 
affected by Silurian deformation associated with structural stacking of the assumed Avalon Zone sequences 
northwestward over those of the Dunnage Zone along east dipping ductile thrust zones such as the Cinq Cerf 
Fault and Bay d’Est Fault. These relationships constrain aluminous alteration and gold mineralization as being 
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generally coeval with emplacement of the Roti-Intrusive Suite but clearly pre-dating the major Silurian 
deformation imprint seen in this area.  
 
On the basis of immobile trace element data, Stewart (1992) argued that altered and silicified rocks within the 
AAZ were Roti Intrusive Suite sills and/or dikes that accompanied or pre-dated structurally focused main stage 
silicification and gold mineralization. However, he also invoked continued evolution of the mineralized zones 
during Silurian deformation and igneous activity with important upgrading of gold grades in earlier-mineralized 
silicified zones resulting from contact metamorphic effects of the Devonian Chetwynd Granite. 

 Ironbound Hill Prospect   

 
Big Ridge’s Ironbound Hill prospect is located 25 km northeast of the HB deposit and locally shows similar styles 
of pyritic, aluminous and silicic alteration as seen at Hope Brook. Host rock sequences are considered to be of 
similar age and general lithology and to reflect the same style of mineralizing event.      
 
There are several showings in the area that contain disseminated to stringer pyrite with minor base metal 
sulphides, barite and accessory silver and gold. The showings are hosted within altered felsic volcanics and 
sedimentary rocks that are considered for current purposes to belong to the Neoproterozoic Third Pond Tuff 
and Whittle Hill Sandstone units present at the nearby HB deposit. The volcanic and sedimentary sequence in 
the area was described by BP staff as fine-grained, siliceous felsic volcanics and fine-grained volcaniclastic 
sedimentary rocks.     
 
BP drilled 11 core holes in the area in the 1980’s and hole 82-1 is representative of the mineralization present. 
It encountered traces of disseminated galena and sphalerite over 60 m with the best interval grading 4.35 % 
Pb, 11.2 % Zn, 1.13 oz/t Ag and 6.6% barite over 0.46 m beginning at a downhole depth of 51.57 m.  
 
Four core holes were completed by First Mining at Ironbound Hill in 2017 and these returned results generally 
comparable to the earlier BP holes. Drill hole IH-17-004, drilled approximately 35 m south of BP drill hole 86-6, 
returned the best gold values, these being 0.33 g/t Au over 4 m from 82 m to 86 m and 0.50g/t Au over 4 m 
from 129 to 133 m. No significant sulphide mineralization was encountered in the drill hole.  
 
Trace element and REE patterns identified by Coastal Gold at the site indicate that the Ironbound Hill intrusive 
rock and Roti Intrusive Suite rocks at Hope Brook have a common magmatic source.   

 Summary Description of Other Gold Occurrences of the HBGP 

 
Sericitic alteration zones in variably foliated to sheared rocks associated with the Bay d’Est Fault or with possible 
northeast trending secondary splays that cross la Poile Group or Bay du Nord Group rocks occur within the 
HBGP and locally host gold mineralization. The most prominent examples of such occur at the Old Man’s Pond, 
Phillips Brook and Cross Gulch gold occurrences. Gold mineralization in these settings is typically low grade (< 
2 g /t Au), associated with quartz vein arrays and/or zones of silicification and accompanied by pyritic sulphide 
mineralization and extensive carbonate alteration. Infrequent high grade gold values in quartz vein samples 
have also been returned. Mineralized zones are associated with altered and sometimes sheared La Poile Group 
volcanics, sedimentary rocks and felsic porphyries or Bay du Nord Group schists and meta-sedimentary rocks 
that locally show well developed strike and dip continuity.  

 Deposit Models and Classification     

 
O’Brien et al. (1998) reviewed HB deposit attributes in the context of other gold deposits within Avalonian 
sequences of the Appalachians and also with respect to the genetic models considered most applicable. They 
note that the origin of the AAZ and associated gold mineralization within an epithermal system was originally 
proposed by BP staff during the 1983-1985 exploration period and described by Woods (1984). Stewart (1992) 
attributed initial, structurally focused development of mineralization to the influence of the Roti-Intrusive Suite, 
with modification through Silurian tectonism and igneous activity. Emplacement of the Devonian Chetwynd 
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Granite was interpreted as having imparted a contact aureole metamorphic effect of gold grade enhancement 
in the most northeasterly part of the AAZ.  Subsequent to the above, Dubé et al. (1998) reported that U-Pb age 
dating of pre/early alteration and post alteration quartz feldspar porphyry dikes established the age of the main 
stage of gold mineralization as being between 578 and 574 Ma. In combination with other well documented 
attributes of the deposit, they further determined that the causative hydrothermal alteration system was of the 
high sulphidation type commonly seen in association with acid-sulphate type epithermal systems.  
      
Evolving geological understanding with respect to the AAZ and associated gold mineralization shows that it is 
similar to high sulphidation type alteration mineral suites commonly associated with epithermal systems. 
However, preserved textural features denoting a high crustal level, such as multi-stage or crustiform veining 
and complex hydrothermal breccias are lacking. In contrast, mineralized zones show widespread distribution of 
very fine grained, disseminated gold and sulphides associated with intense silicification that overprints an 
enigmatic pre-existing foliation that could be primary in origin or may in part be related to late Proterozoic 
deformation. This suggests a deeper level of AAZ development, possibly within or adjacent to an evolving 
structural zone that was exploited by Roti Intrusive Suite quartz feldspar porphyry and mafic dikes.  
 
Collaborative research carried out over several years by Coastal Gold, Memorial University and Western 
University further supports earlier interpretation of deposit association. This work includes mineral liberation 
analysis and oxygen stable isotope analysis of samples from the Property. Results are interpreted as showing 
that gold mineralization across the entire Property was likely deposited from a single fluid source. The oxygen 
stable isotope work suggests that fluids responsible for gold mineralization had a similar geochemical 
composition and are likely part of a single large event driven by a major magmatic-hydrothermal system at 
depth. Results have also been interpreted as possibly indicating that the HB deposit may represent a transition 
from mesothermal to epithermal style mineralization (Bannerjee, 2014). 
 
Based on results of the various deposit studies completed to date, the HB deposit is considered for report 
purposes to be a late Proterozoic, high sulphidation mineralizing system characterized by disseminated gold 
that shows deep epithermal affinity, with a possible original structural focus and genetic association with the 
Roti Intrusive Suite. Figure 8.3 presents a schematic representation of this setting. The Bay d’Est Fault (shear 
zone) system is also interpreted to have exerted a substantial control on localization of the second style of 
orogenic gold mineralization that occurs within the HBGP. Presence of brittle-ductile bedrock textures in 
association with the sheared and altered gold bearing zones supports this contention.   
 
Big Ridge’s Ironbound Hill prospect located northeast of the HB deposit locally shows similar styles of pyritic, 
aluminous and silicic alteration as seen in the vicinity of the HB deposit, and host rock sequences of similar age 
and general lithology and present. Roti Intrusive Suite intrusive rocks are present in the prospect area and the 
style of style of alteration and mineralization identified to date at this location is similar to that seen at Hope 
Brook. The prospect is therefore classified in common with Hope Brook as having developed from a late 
Proterozoic, high sulphidation mineralizing system with deep epithermal or porphyry affinity. 
 
Epithermal gold deposits associated with both high and low sulphidation hydrothermal systems have been 
described at several locations within the Avalon Zone of the Northern Appalachians. The most prominent of 
these in Canada, other than the HB deposit, occur in eastern Newfoundland, where low sulphidation systems 
of broadly similar age to Hope Brook occur in two separate belts, one on the Avalon Peninsula and one on the 
adjacent Burin Peninsula. The former trend is hosted primarily by 600-640 Ma subaerial pyroclastic sequences 
of the Harbor Main Group, and the latter by subaerial pyroclastics of the 600-560 Ma Marystown Group.  
 
Prominent examples of Avalonian gold deposits having economic size and grade also occur in the southern 
portion of the Appalachian orogen in the Carolina Slate Belt. These include the Haile, Brewer, Ridgeway and 
Barite Hill gold deposits. Gold mineralization in these settings is hosted by late Proterozoic, subaerial, 
intermediate to felsic volcanic rocks and overlying epiclastic sedimentary sequences that were affected by 
advanced argillic alteration and silicification. While some deposits such as Brewer show metal associations 
indicative of high sulphidation epithermal systems, origin of others such as Haile and Ridgeway are less clear, 
with marine exhalative, syntectonic epithermal and structurally controlled/metamorphic models proposed 
through time (Spence et al., 1980; Gillon et al., 1995 and Hayward, 1992).  
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 Ironbound Hill Prospect  

 
There are several mineralized showings in the Ironbound Hill area that typically comprise disseminated to 
stringer pyrite with minor base metal sulphides, barite and accessory silver and gold.  The showings are hosted 
within altered felsic volcanics and sedimentary rocks that are considered for current purposes to belong to the 
Neoproterozoic Third Pond Tuff and Whittle Hill Sandstone units present at the nearby HB deposit.  The volcanic 
and sedimentary sequence in the area was described by BP staff as fine-grained, siliceous felsic volcanics and 
fine-grained volcaniclastic sedimentary rocks. 
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Figure 9-2 Hope Brook CSAMT Model Plan Map (-275 M Level) Showing Interpreted T1, T2, 

T3 Anomalous Zones and Percent Grid Coverage by Mineral License (Clearview, 2021) 
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Target T1 
 
This target area is historically well known and has been drill tested in numerous locations. The target outline is 
based on the -275m Elevation CSAMT results presented in Plate 24b (of the ClearView Report). It outlines local 
resistivity high zones within the overall resistivity low region that extends southwest from the ‘Restricted Pit 
Area’.  
 
The general outline of the CSAMT local high resistivity zones varies with depth as displayed in Plate 1 through 
Plate 11 and Plate 24a through Plate 24e. The magnetic profiles and plan maps indicate peak magnetic 
responses are mostly seen along or near the boundaries as indicated for T1. Therefore, the magnetic 
mineralization extends to near or at surface at these boundaries. Whether this indicates corresponding limbs of 
a fold or separate lithologies is uncertain. The n=2 IP Chargeability plan map presented in Plate 21, the n=8 
Spectral IP Tau values indicated in Plate 23 and the pseudosection plots presented in Plate 4 through Plate 16 
indicate numerous responses ranging from weak to strong, and short Tau to long Tau anomalies. The target 
region is complex and likely branches off beyond the survey limits in the southwest as indicated. 

 
Target T2 
 
This target area is located east-southeast of the ‘Restricted Pit Area’ andis over 600 metres long. The Spectral 
IP/Resistivity survey indicate high chargeability and resistivity variability in this area. Numerous long spectral 
Tau values are also indicated in Plate 23. The CSAMT data indicate relatively high variability with depth but 
overall, a resistivity-high region.  
 
T2 is also located within a broad magnetics low arc that is oriented north south in this location. Within this broad 
magnetics low, the ground-based cesium magnetics data indicate relatively high variability. Significantly, a 
broader magnetics high zone on L11600E immediately southwest of T2 does not extend northeast into T2, as 
displayed in Plate 20. This could indicate an offset fault and/or an alteration zone that extends to the ‘Restricted 
Pit Area’. 
 
Target T3 
 
Target T3 is situated somewhat symmetrically opposite of T2 on the north side of the ‘Restricted Pit Area’. 
Cesium magnetics data were collected on survey lines spaced 50 metres apart over the western part of T3. The 
magnetics profiles and plan views indicate low amplitude but well-defined continuity across the target area, 
especially between the 50-metre in-fill survey lines. Spectral IP chargeability values are generally weak in this 
area (i.e., less than ~6 mV/V); however, there are discrete long Tau values noted which could indicate minor 
quantities of coarse-grained sulphides. 
 
The broad-based airborne data presented in Plate 20 indicate T3 is at a regional arc-shaped contact between 
a magnetic low to the south and ‘blocky’ magnetics high sub-zones to the north. This arc is similar in shape and 
offset to the north of the airborne magnetic anomaly within the ‘Restricted Pit Area’. Therefore, T3 could be at 
a dilation zone that could be favourable for gold bearing hydrothermal fluids. The CSAMT depth sections and 
plan maps display T3 as a predominantly high resistivity area for most of the deeper depths. 

 
The results of the CSAMT and Magnetometer Survey will be further combined with historical geophysical survey 
results and the HB deposit geological and drill databases to model additional targets, in part by contrasting 
conductivity and resistivity results from different surveys with known geology. This work is planned for 2022.
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Figure 10-1 Isometric View: Location of 2021-2022 DDH With Respect to Historical DDH 

and the HB Deposit Models 

 
 

Table 10-1 Location, Orientation and Depth Data for Program the 2021-2022 DDH:  

NAD83 / UTM zone 21N 

HOLE-ID LOCATIONX LOCATIONY LOCATIONZ LENGTH AZIMUTH DIP 

HB-21-138 417714.65 5287516.77 5122.20 230.00 323.64 -55.33 

HB-21-139 417693.52 5287507.39 5121.60 161.00 322.49 -55.59 

HB-21-140 417730.09 5287495.55 5124.40 191.00 327.07 -62.52 

HB-21-141 417744.17 5287507.10 5125.80 194.00 321.9 -63.99 

HB-21-142 417708.80 5287488.14 5123.30 221.00 327.12 -68.67 

HB-21-143 417768.68 5287567.51 5119.10 164.00 328.52 -55.21 

HB-21-144 417700.23 5287481.85 5123.20 236.00 321.7 -75.91 

HB-21-145 417820.40 5287565.62 5120.90 194.00 320.18 -53 

HB-21-146 417699.08 5287451.95 5125.00 209.00 320.25 -57.69 

HB-21-147 417699.08 5287451.95 5125.00 266.45 318.63 -66.77 

HB-21-148 417820.40 5287565.62 5120.90 216.00 318.97 -63.53 

HB-21-149 417794.66 5287498.57 5124.80 260.00 316.13 -63.12 

HB-21-150 417849.83 5287625.10 5122.80 157.00 315.02 -50.01 

HB-21-151 417810.20 5287511.94 5124.70 209.00 327.39 -48.8 

HB-21-152 417865.26 5287646.35 5123.40 140.00 321.16 -54.41 

HB-21-153 417810.20 5287511.94 5124.70 230.00 327.95 -55.78 

HB-22-154 417810.20 5287511.94 5124.70 265.00 326.17 -64.5 

HB-22-155 417811.06 5287548.08 5120.00 215.00 318.73 -51.23 

HB-22-156 417829.50 5287527.73 5122.00 254.00 321.21 -55.24 
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HOLE-ID LOCATIONX LOCATIONY LOCATIONZ LENGTH AZIMUTH DIP 

HB-22-157 417829.50 5287527.73 5122.00 278.00 319.39 -60.46 

HB-22-158 417647.84 5287499.62 5125.10 191.00 325.75 -78.92 

HB-22-159A 417845.98 5287568.80 5120.90 218.00 321.5 -61.24 

HB-22-160 417593.64 5287393.60 5113.70 161.00 325.71 -57.77 

HB-22-161 417845.98 5287568.80 5120.90 269.00 324.88 -66.85 

HB-22-162 417521.46 5287281.09 5103.70 230.00 323.65 -45.71 

HB-22-163 417521.46 5287281.09 5103.70 209.00 323.68 -59.08 

HB-22-164 417644.83 5287480.77 5125.60 158.00 326.67 -52.53 

HB-22-165 417644.83 5287480.77 5125.60 189.00 322.56 -71.48 

HB-22-166 417575.00 5287361.17 5108.80 176.00 332.41 -59.09 

HB-22-167 417644.83 5287480.77 5125.60 221.00 314.5 -80.78 

HB-22-168 417566.49 5287349.40 5108.40 155.00 324.51 -45.28 

HB-22-169 417566.49 5287349.40 5108.40 188.00 326.53 -59.38 

HB-22-170 417566.49 5287349.40 5108.40 260.55 333.39 -73.52 

HB-22-171B 418201.18 5287568.12 5166.40 704.37 322.52 -68.79 

HB-22-172 417602.98 5287452.01 5118.10 182.00 333.96 -59.84 

HB-22-173 417602.98 5287452.01 5118.10 173.00 331.6 -74.01 

HB-22-174B 417676.58 5287330.27 5120.20 272.00 326.62 -43.86 

HB-22-175 417676.58 5287330.27 5120.20 290.00 326.03 -51.61 

HB-22-176 417636.68 5287232.06 5122.80 317.00 324.42 -46.26 

HB-22-177 417636.68 5287232.06 5122.80 320.00 325.1 -54.17 

HB-22-178 417663.35 5287256.97 5126.10 311.00 327.04 -45.55 

HB-22-179 417663.35 5287256.97 5126.10 335.00 327.7 -52.42 

HB-22-180B 418152.13 5287517.30 5163.50 701.00 323.85 -70.93 

HB-22-181 417592.31 5287174.12 5124.00 320.00 319.95 -41.92 

HB-22-182 417592.31 5287174.12 5124.00 359.00 324.13 -52.76 

HB-22-183 417737.60 5287299.62 5133.90 320.00 324.12 -44.25 

HB-22-184 418137.70 5287452.35 5158.50 692.00 318.85 -67.6 

HB-22-185 417737.60 5287299.62 5133.90 380.00 323.68 -54.04 

HB-22-186 417737.60 5287299.62 5133.90 350.00 325.67 -48.23 

HB-22-187 418095.82 5287410.17 5151.60 668.00 320.02 -66.99 

HB-22-188 417665.94 5287257.71 5126.70 362.00 329.04 -67.66 

HB-22-189 417665.94 5287257.71 5126.70 399.00 330.13 -72.52 

HB-22-190 417772.34 5287405.81 5125.30 518.00 324.89 -78.51 

HB-22-191 417546.38 5286844.20 5147.70 611.00 318.93 -52.37 

HB-22-192 417549.06 5286777.14 5158.70 567.53 323.92 -54.74 

HB-22-193 417546.38 5286844.20 5147.70 639.40 317.83 -62.03 

HB-22-194 417549.06 5286777.14 5158.70 683.00 323.62 -65.52 

HB-22-195 417448.38 5286778.86 5136.00 545.00 322.19 -55.45 

HB-22-196 417397.91 5286712.83 5133.00 541.00 334.12 -56.66 

HB-22-197 417448.38 5286778.86 5136.00 614.00 319.68 -66.14 

HB-22-198 417397.91 5286712.83 5133.00 653.00 333.47 -65.55 
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Table 10-2 Significant Drill Results for Drilling Completed by Big Ridge – from Big 

Ridge News Releases Dated April 5, April 26, June 28 and October 13, 2022, and February 

21, 2023 (posted on SEDAR under Big Ridge’s Profile 

April 5, 2022 
 

 
 
1. Intervals are presented in core length; holes are generally planned to intersect mineralization as close to perpendicular to 
strike as possible; true widths are estimated to be 75% of downhole length when hole and mineralized horizons orientations are 
considered.  

2. Assay results presented are not capped. Intercepts occur within geological confines of major zones but have not been 
correlated to individual structures/horizons within these zones at this time.  

3. Vertical depth is measured from the surface to the mid-point of the reported interval.  
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April 26, 2022 
 

 
 
1. Intervals are presented in core length; holes are generally planned to intersect mineralization as close to perpendicular to 
strike as possible; true widths are estimated to be 75% of downhole length when hole and mineralized horizons orientations are 
considered.  

2. Assays results presented are not capped. Intercepts occur within geological confines of major zones but have not been 
correlated to individual structures/horizons within these zones at this time.  
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June 28, 2022 
 

 
 
1. Intervals are presented in core length; holes are generally planned to intersect mineralization as close to perpendicular to 
strike as possible; true widths are estimated to be 75% of downhole length when hole and mineralized horizons orientations are 
considered.  
2. Assays results presented are not capped. Intercepts occur within geological confines of major zones but have not been 
correlated to individual structures/horizons within these zones at this time. NSV – No Significant Values.  
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October 13, 2022 

 

 
 
1. Intervals are presented in core length; holes are generally planned to intersect mineralization as close to perpendicular to 
strike as possible; true widths are estimated to be 75% of downhole length when hole and mineralized horizons orientations are 
considered.  

2. Assays results presented are not capped. Intercepts occur within geological confines of major zones but have not been 
correlated to individual structures/horizons within these zones at this time. NSV – No Significant Values.  
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February 1, 2023 

 

 
 
1. Intervals are presented in core length; holes are generally planned to intersect mineralization as close to perpendicular to 
strike as possible; true widths are estimated to be 75% of downhole length when hole and mineralized horizons orientations are 
considered.  

2. Assays results presented are not capped. Intercepts occur within geological confines of major zones but have not been 
correlated to individual structures/horizons within these zones at this time. NSV – No Significant Values.  
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Table 11-2 Summary of Analytical Labs and Analysis Methods 1983 – 2022 

Year Company Hole Prefix Lab Location 
Fire 

Assay 
Method 

Fire 
Assay 
Code 

Multi-
element 
Method 

Multi-
element 

Code 

1983-1991 BP CW-1 to CW-6 
Bondar 
Clegg 

Ottawa, ON 
Fire Assay 

AAS 
FA+AA - - 

1983-1991 BP CW-7 to W-281 
Chemex 

Labs  
Vancouver, 

BC 
Fire Assay 

AAS 
FA+AA ICP - 

1987-1997 
BP/Royal 

Oak 
CE-129 to CE-267, 
CE-286 to CE-291 

Chemex 
Labs  

Vancouver, 
BC 

Fire Assay 
AAS 

FA+AA ICP - 

1987-1997 
BP/Royal 

Oak 
CE-282 to CE-285 On Site 

Hope Brook 
Mine, NF 

Fire Assay 
AAS 

- - - 

1987-1991 BP 4960, 5015,5060 On Site 
Hope Brook 

Mine, NF 
Fire Assay 

AAS 
- - - 

1992-1997 Royal Oak 4870, 4900, 4930 On Site 
Hope Brook 

Mine, NF 
Fire Assay 

AAS 
- - - 

2010-2013 
Coastal 

Gold 
HB10, HB11, 
HB12, HB13 

ALS 
Sudbury, ON 
/ Vancouver, 

BC 

Fire Assay 
AAS 

Au-AA24 
Four-acid 
ICP-AES 

ME-
ICP61 

2011 
Coastal 

Gold 
HB11-CW 

(Resampled CW) 
ALS 

Sudbury, ON 
/ Vancouver, 

BC 

Fire Assay 
AAS 

Au-AA24 
Four-acid 
ICP-AES 

ME-
ICP61 

2021-2022 
Big Ridge 

Gold 
HB-21, HB-22 ALS 

Moncton, NB 
/ Vancouver, 

BC 

Fire Assay 
AAS 

Au-AA26 
Four-acid 
ICP-AES 

ME-
ICP61 

 1983 – 1997 Historical Drilling Programs (BP and Royal Oak) 

 
The following summary of the historical BP Resources Canada Ltd – Selco Division (“BP”) and Royal Oak 
Mines Ltd. (“Royal Oak”) drilling programs conducted from 1983 – 1997 was extracted from Desautels et 
al, 2012a and 2012b. 

 Core Sampling 

 
BP surface drilling programs prior to the CE series of 1987 recovered BQ size (36.4 mm diameter) drill core 
and subsequent programs recovered NQ size core (47.6 mm diameter). Royal Oak surface drilling 
programs also recovered NQ size core and underground drilling programs by both operators are believed 
to have recovered NQ core. 
 
Archived assessment reports filed with NLDNR were reviewed to determine sample preparation and 
security procedures employed by BP and Royal Oak. In both cases, basic approaches were identified from 
this review, and these are summarized below. Staff or contract geologists and technicians were responsible 
for arranging transport of core boxes from the drilling sites to on-site core storage and logging facilities 
maintained by the companies. These varied in location during the 1983 to 1997 period covered by these 
operators, first being sited at the BP exploration camps and then at the mine site. By description, core was 
typically examined by core technicians or geologists as drilling proceeded and then checked before logging. 
Drill core logging was carried out buy geologists and hole identification, collar coordinate, orientation, 
lithologic and sample record information was recorded on hard copy logging forms that were later used as 
information sources for digital data entry and database creation purposes.  
 
Geologists marked sampling intervals and technicians split or cut core to create corresponding half core 
samples. One half of each half-core sample was placed in a pre-labelled plastic bag along with a sample 
record tag and then checked prior to sealing for transport to the analytical facility. A corresponding sample 
record tag was placed in the archived core box for future reference.  
 
It is assumed that assumed that logging and sampling procedures for underground and surface drilling 
programs were comparable for BP and Royal Oak core samples. 
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 Sample Preparation and Analyses 

 
Samples were either shipped to independent commercial laboratories or delivered to the on-site Hope 
Brook laboratory for analysis. In the case of BP, Bondar Clegg Ltd. of Ottawa ON was used for the initial 6 
holes (CW1 to CW-6) and Chemex Labs Ltd., now ALS Limited (“ALS”), of Vancouver, BC was used for 
subsequent exploration programs.  
 
Samples for the first 6 holes sent to Bondar Clegg Ltd. were pulverized to -150 mesh and gold was analyzed 
by 30-gram fire assay with atomic absorption (AA) spectroscopy finish (Method Code FA-AA). Check 
samples were analyzed at Swatiska Labs located in Timmins ON.  
 
Samples sent to Chemex Labs used standard rock preparation and pulverization methods and gold was 
analyzed by 30-gram fire assay with atomic absorption (AA) spectroscopy finish (Method Code FA-AA). 
Various multi-element inductively coupled plasma (ICP) analytical packages were specified from time to 
time to assess metal signatures associated with gold mineralization.  
 
Bondar Clegg, Swatiska Labs, and Chemex Labs were all commercial independent laboratories. 
 
Following construction of the Hope Brook Mine facilities core from surface and underground drilling was 
analysed at the Hope Brook site laboratory. This included four surface exploration holes (CE-282 to CE-
285) and all underground drilling completed between 1987 and 1997. Gold was analyzed fire assay with 
atomic absorption (AA) spectroscopy finish. 

 Quality Assurance/Quality Control  

 
Descriptions of Quality Control and Quality Assurance procedures pertinent to the BP and Royal Oak 
program are not explicitly defined in archived reports. However, BP reporting shows that a second-lab check 
sampling program had been established for the first drilling campaign carried out on the property (CW-1 to 
CW-6) and references to systematic duplicate core sample split programs by BP appear in some associated 
documentation. Compiled file documents from NLDNR also show that BP’s on-site Hope Brook laboratory 
carried out on-going independent check sampling programs utilizing independent, third party laboratories 
to assess that facility’s performance. Records show that ALS and Eastern Analytical Laboratories (based 
in Springdale, NL) participated in these programs. Similar documentation for the Royal Oak period was not 
noted and QA/QC specific reporting is not typically included in any of the historic drilling reports reviewed 
with respect to the BP or Royal Oak periods. All programs noted above were in addition to reported QA/QC 
procedures and results carried out internally by the commercial laboratories involved and it is assumed that 
both BP and Royal Oak monitored these on an on-going basis. 
 
Desautels considered that the procedures followed by BP and Royal Oak were consistent with industry 
standards at the time. 

 2010 – 2013 Drilling Programs (Coastal Gold) 

 
Coastal Gold Corp. (“Coastal Gold”) completed exploration drilling and resampling of historical drill core on 
the Project during the period from 2010 until 2013. During this period Coastal Gold implemented a 
comprehensive system for the sample preparation, analysis and security of all drill core samples, including 
the implementation of a QA/QC program. The following describes sample preparation, analyses and 
security protocols implemented by Coastal Gold as summarized in Cullen, 2015a and 2015b, and Cullen 
et al., 2021. 

 Core Sampling 

 
Coastal Gold staff members were responsible for arranging transport of core boxes from the drilling sites 
to the company’s secure core storage and logging facility located at the Hope Brook camp. The core was 
initially examined by core technicians and all measurements are confirmed. Core was then aligned and 
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For geochemical exploration analysis methods, ALS expects to achieve a precision and accuracy of plus 
or minus 10% (of the concentration) ±1 Detection Limit (DL) for duplicate analyses, in-house standards and 
client submitted standards, when conducting routine geochemical analyses for gold and base metals. These 
limits apply at, or greater than, 20 times the limit of detection. For samples containing coarse gold, native 
silver or copper, precision limits on duplicate analyses can exceed plus or minus 10% (of the concentration). 
 
For ore grade analysis methods, ALS expects to achieve a precision and accuracy of plus or minus 5% (of 
the concentration) ± 1 DL for duplicate analyses, in-house standards and client submitted standards. These 
limits apply at 20 times the limit of detection. As in the case of routine geochemical analyses, samples 
containing coarse gold, native silver or copper are less likely to meet the expected precision levels for ore 
grade analysis. 
 
Coastal Gold’s QA/QC program from 2010 – 2013 included the insertion of 485 CRM samples. The 
combined CRM failure rates during this period were 3.1% for gold and 2.3% for copper.  
 
CRM analytical results from 2010 -2013 confirm acceptable analytical accuracy (bias generally less than 
5%) for gold and copper results and acceptable analytical precision (CVAVR% generally within ±5%) for gold.  
 
Review of Coastal Gold’s QA/QC program indicates that there are no significant issues with the drill core 
assay data. The data verification programs undertaken on the data collected from the Project support the 
geological interpretations, and the analytical and database quality, and therefore data can support resource 
estimation of Indicated and Inferred mineral resources. 
 

Table 11-4 CRM Sample Gold Performance for the 2010 Drill Program 

CRM - Au 

Certified Value 
Au (ppm) 

2010 

Mean SD  Count 
Mean 

Au ppm 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-61D 4.76 0.14 11 4.817 1.2 1.1 0 0.0% 0 0.0% 

OREAS-68A 3.89 0.15 1 3.860 -0.8 0.5 0 0.0% 0 0.0% 

OREAS-153A 0.311 0.012 11 0.309 -0.7 3.3 1 9.1% 0 0.0% 

OREAS-H3 2 0.08 9 1.914 -4.3 6.9 0 0.0% 3 33.3% 

 

Table 11-5 CRM Sample Copper Performance for the 2010 Drill Program 

CRM - Cu 

Certified Value 
Cu (Wt%) 

2010 

Mean SD  Count 
Mean 

Cu Wt% 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-61D N/A N/A 11 0.011 N/A - N/A N/A N/A N/A 

OREAS-68A 0.0392 0.0015 2 0.037 -4.6 - 0 0.0% 0 0.0% 

OREAS-153A 0.712 0.025 11 0.724 1.6 - 0 0.0% 0 0.0% 

OREAS-H3 0.0443 0.0022 10 0.045 1.5 - 1 10.0% 0 0.0% 
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Table 11-6 CRM Sample Gold Performance for the 2011 Drill Program 

CRM - Au 

Certified Value 
Au (ppm) 

2011 

Mean SD  Count 
Mean 

Au ppm 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-50C 0.836 0.028 2 0.875 4.6 3.3 0 0.0% 0 0.0% 

OREAS-61D 4.76 0.14 38 4.762 0.0 2.7 0 0.0% 2 5.3% 

OREAS-67A 2.24 0.096 25 2.229 -0.5 3.0 0 0.0% 1 4.0% 

OREAS-68A 3.89 0.15 66 3.824 -1.7 3.3 6 9.1% 1 1.5% 

OREAS-153A 0.311 0.012 108 0.309 -0.6 3.6 2 1.9% 5 4.6% 

OREAS-H3 2 0.08 83 2.001 0.0 3.4 3 3.6% 2 2.4% 

 

Table 11-7 CRM Sample Copper Performance for the 2011 Drill Program 

CRM - Cu 

Certified Value 
Cu (Wt%) 

2011 

Mean SD  Count 
Mean 

Cu Wt% 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-50C 0.742 0.016 2 0.758 2.2 - 0 0.0% 0 0.0% 

OREAS-61D N/A N/A 38 0.011 N/A - N/A N/A N/A N/A 

OREAS-67A 0.0325 0.001 25 0.032 -1.2 - 1 4.0% 1 4.0% 

OREAS-68A 0.0392 0.0015 70 0.037 -4.6 - 10 14.3% 2 2.9% 

OREAS-153A 0.712 0.025 111 0.697 -2.1 - 10 9.0% 2 1.8% 

OREAS-H3 0.0443 0.0022 85 0.043 -2.2 - 0 0.0% 2 2.4% 

 

Table 11-8 CRM Sample Gold Performance for the 2012 Drill Program 

CRM - Au 

Certified Value 
Au (ppm) 

2012 

Mean SD  Count 
Mean 

Au ppm 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-50C 0.836 0.028 1 0.840 0.5 0.3 0 0.0% 0 0.0% 

OREAS-67A 2.24 0.096 23 2.110 -5.8 3.1 1 4.3% 1 4.3% 

OREAS-68A 3.89 0.15 25 3.808 -2.1 2.7 1 4.0% 0 0.0% 

OREAS-153A 0.311 0.012 22 0.304 -2.2 3.1 3 13.6% 0 0.0% 

OREAS-H3 2 0.08 1 2.060 3.0 2.1 0 0.0% 0 0.0% 

 

Table 11-9 CRM Sample Copper Performance for the 2012 Drill Program 

CRM - Cu 

Certified Value 
Cu (Wt%) 

2012 

Mean SD  Count 
Mean 

Cu Wt% 
 Bias 

% 
CVAVR

% 
Warning 
# >2SD 

Warning 
% >2SD 

Failure 
# >3SD 

Failure 
% >3SD 

OREAS-50C 0.742 0.016 1 0.738 -0.5 - 0 0.0% 0 0.0% 

OREAS-67A 0.0325 0.001 23 0.032 -2.0 - 5 21.7% 1 4.3% 

OREAS-68A 0.0392 0.0015 25 0.038 -3.7 - 1 4.0% 0 0.0% 

OREAS-153A 0.712 0.025 22 0.705 -1.1 - 0 0.0% 0 0.0% 

OREAS-H3 0.0443 0.0022 1 0.032 -28.7 - 0 0.0% 1 100.0% 

 
 
 
 
 
 






