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1.0 SUMMARY 
Copper Lake Resources Ltd. is a public mineral exploration company, registered under the corporations 
act in the Province of British Columbia and listed on the Toronto Stock Exchange Venture (TSX-V) 
Exchange and the Frankfurt Exchange. Copper Lake commissioned Thomas Hart, P.Geo., to provide a 
technical report on the Marshall Lake Property to complete a review of the updated exploration 
potential for the Marshall Lake property. In 2015, Copper Lake Resources engaged in a re-interpretation 
of historical geophysical pole-dipole induced polarization/resistivity surveys (IP/RES), ground magnetic 
ǎǳǊǾŜȅǎ όƎǊƻǳƴŘ ƳŀƎύΣ ŀƴŘ DŜƻǘŜŎƘΩǎ ƘŜƭƛŎƻǇǘŜǊ-borne time-domain electromagnetic (VTEM) survey 
which proposed a revised geological interpretation that outlines previously unexplored targets on the 
property. 
 
This report was prepared in compliance with NI 43-101 standards to provide a summary of scientific and 
technical data pertaining to the Marshall Lake Property completed by Copper Lake Resources Ltd. as 
well as recommendations for future work. 
 
The Marshall Lake Property is located 30km west of Nakina and approximately 252km northeast of 
Thunder Bay, Ontario. The property consists of 43 mineral claims (539 claim units) with an area of 8,864 
ha and 89 mining leases with an area of 1,566.17ha for a total land position of 10,430.17ha. The leases 
have a 21-year term. All the leases have mining rights and many of the leases include surface rights. 
Copper Lake Resources entered into an option agreement, dated July 6, 2010, with Rainy Mountain 
Royalty Corp. and Marshall Lake Mining PLC to acquire up to a 50% joint venture interest in the Property 
through the issuance of shares and commitment to expenditures. To date, Copper Lake has acquired a 
37.5% interest in the property and recently announced the acquisition of 31.25% interest from Marshall 
Lake Mining for 68.75% interest in the property and retains the option to increase the interest to 75% 
over the next 14 months. 
 
The Marshall Lake property has been explored since the 1954 discovery of Cu-Zn mineralization at the 
Teck Hill occurrence south of Gripp Lake. More than 112 known occurrences of base-metal 
mineralization outcrop across the Marshall Lake property. The best explored occurrences are the 
sulphide disseminations in thin metamorphic garnetiferous-amphibolite (actinolite-hornblende) lenses, 
as observed at the Teck and Billiton showings where the Marshall Mineralized Band has been mapped. 
Additionally, within minor fold closures disseminated to massive lenticular sulphide shoots are common, 
which potentially represent mobilized sulphides. 
 
Located in the eastern portion of the Wabigoon Subprovince, the Marshall Lake Property is underlain by 
rocks of the ~2739 Ma Marshall assemblage, which may represent a continental margin sequence built 
on the Mesoarchean Winnipeg River terrane. The Marshall assemblage is composed of a thick sequence 
of calc-alkalic dacite lavas and pyroclastic deposits that wrap around the synvolcanic 2736 Ma Summit 
pluton. The assemblage can be subdivided into several separate sequences of flows and tuffaceous 
units. The lower half of the assemblage, east of the Summit pluton, is composed of very thickly bedded 
tuff with minor lapilli-tuff beds. In many areas these deformed, biotite-altered and recrystallized rocks 
are difficult to distinguish from subvolcanic porphyry intrusions or high level cryptodomes. Most of the 
strata on eastern Marshall Lake are composed of massive to autobrecciated dacite flows and intrusions 
with intervening tuffaceous sequences that define a north-striking, openly folded stratification. The 
Albert-Gledhill metasedimentary assemblage separates the main volcanic center from a flow and dome 
complex, in eastern Marshall Lake, composed of dacitic flows and amphibole-garnet-bearing 
autobreccia. 
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Numerous occurrences of base metal mineralization are present in the Marshall Lake area, which are 
described as strata-bound Cu-Zn-Ag-Pb sulphides hosted in an intermediate to felsic volcanoclastic. 
Resulting in the classification of the mineralization as volcanogenic massive sulphides. The host 
lithofacies of the mineralization includes tuffaceous to lapilli tuff, which are capped by ferruginous chert. 
The bulk of the surface-exposed mineralization occurs as fine disseminations throughout a silica-sericite 
altered sequence of volcanoclastic rocks. Since the copper-zinc sulphide mineralization has the 
characteristics of volcanogenic massive sulphide, a combination of alteration, geological mapping to 
define stratigraphy, and geophysical surveys are probably the best guides for the future exploration 
programs. 
 
A recent geological re-interpretation of the Marshall Lake area incorporating numerous historical 
company interpretations, government mapping, regional geophysics, and historical detailed geophysics 
provides a model for the Marshall Lake property that presents a coherent geological model for the 
numerous mineral occurrences located on the property. The new geological interpretation presents new 
exploration potential along strike of the Mineralized Band to the southwest. The correlation of the 
various mineralized zones to the same stratigraphic horizon brings a completely new way of 
understanding conductors present in the electromagnetic data. 
 
This new geological re-interpretation of the property highlights a number of exploration targets that 
should be re-examined as well as the continued development of new exploration targets. It is 
recommended that a thorough compilation of historical data and review of the geophysical and 
geological targets be completed with the objective of defining additional targets for follow-up by 
diamond drilling. It is recommended that the following $3,000,000 exploration program be completed: 
 

¶ The conductive anomalies identified from the Geotech survey are recommended for EM plate 
modelling and ground truthing;  

 

¶ The ground magnetic dataset could be updated with infill lines and tied together into one 
master grid; 

 

¶ The anomalies identified by each IP/Resistivity inversion block should be compared to available 
drill result to determine if each anomaly was fully properly drill tested, followed by ground 
truthing the more subtle, near surface features; 

 

¶ It is recommended that the drill hole database for the Marshall Lake property be fully updated 
and digitized; 

 

¶ The Billiton surface exposures be mapped and systematically sampled in detail to aid in the 
understanding of controls on mineralization; 

 

¶ A systematic review and prioritization of all targets with the objective of identifying the top 3-8 
exploration targets for the development of a small drilling campaign of 5-8 holes designed to 
intersect the top 3-8 exploration targets. Electromagnetic borehole surveying should be 
completed to aid in the improvement of the three-dimensional understanding of the 
mineralization; 
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2.0 INTRODUCTION 

2.1 Terms of Reference 
Copper Lake Resources Ltd. commissioned Thomas Hart, P.Geo, to provide a technical report on the 
Marshall Lake Property to complete a review of the update exploration potential for the Marshall Lake 
property. In 2015, Copper Lake Resources engaged in a re-interpretation of historical geophysical pole-
dipole induced polarization/resistivity surveys (IP/RES), ground magnetic surveys (ground mag), and 
DŜƻǘŜŎƘΩǎ ƘŜƭƛŎƻǇǘŜǊ-borne time-domain electromagnetic VTEM (VTEM) which proposed a revised 
geological interpretation that outline previously unexplored targets on the property. The 
recommendations in this current report are based on the results of that work. This report was prepared 
in compliance with NI 43-101 standards to provide a summary of scientific and technical data pertaining 
to the Marshall Lake Property completed by Copper Lake Resources Ltd. as well as recommendations for 
future work. 
 
Copper Lake Resources, Ltd. is a junior exploration company, registered under the corporations act in 
the Province of British Columbia listed on the Toronto Stock Exchange Venture (TSX-V) Exchange and the 
Frankfurt Exchange. 
 
This report has been prepared under the supervision of Thomas Hart, a Qualified Person as per the 

definition of NI 43-101 with the assistance of Craig Fitchett, P.Geo. Thomas Hart is an independent 

qualified person as per the regulations of the TSX and accepts responsibility for the entire report and is a 

registered Professional Geoscientist registered with the Association of Professional Geoscientists of 

Ontario (APGO). The author has completed a site visit on May 19th, 2016. Drill core from the RM zone is 

stored at the Rainy Mountain Royalty camp located near the property, along the Kinghorn logging road. 

Copper sulphide mineralization was observed within this drill core, and appears to have been 

systematically sampled. Additionally, numerous drill roads, drill casings and trenches were observed 

along the length of the property and grab samples of typical mineralized material from the Mineralized 

Band were collected from the Billiton trench on the east end of the property. 

2.2 Sources of Information 
Technical information presented in this report is derived from a variety of sources, including technical 

reports and scientific publications. The majority of the information collected for reporting historical 

work completed on the property and adjacent area were collected from assessment file records of the 

Ontario Ministry of Northern Development and Mines (MNDM), downloaded from the NMDM site and 

System for Electronic Document Analysis Retrieval (SEDAR). This property was the subject of a previous 

43-101 report by Nielsen et al. (2010) completed for East West Resources and Marshall Lake Mining and 

posted on SEDAR. All documents used herein are listed at the end of the report (see 19.0 REFERENCES). 

Historical records and scientific publications are available from public resources. Aside from data 

collected from public domain sources, geological, diamond drilling, and geophysical data were supplied 

by Copper Lake Resources Ltd. 

2.3 Terminology 
Ground Magnetic survey: ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǘƻǘŀƭ ƳŀƎƴŜtic field, less <field effects>, in 
order to map the location and size of ferrous objects (U.S. Environmental Protection Agency, 2011).  
 
Induced polarization (IP): An exploration method involving measurement of the slow decay of voltage in 
the ground following the cessation of an excitation current pulse (time-domain method) or low 
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frequency variations of earth impedance (frequency-domain method). Also known as the overvoltage 
method. Most of the stored energy involved with IP is chemical involving variations in the mobility of 
ions and variations because of the change from ionic to electronic conduction where metallic minerals 
are present (Sheriff, 1991). 
 
VTEM or Versatile Time Domain Electromagnetic Surveying: ƛǎ DŜƻǘŜŎƘΩǎ ǇǊƻǇǊƛŜǘŀǊȅ ǘƛƳŜ-domain 
electromagnetic helicopter-borne system. This system comprises of a coincident, vertical dipole 
transmitter-receiver configuration to produce a symmetric system response, allowing for asymmetry in 
the measured EM profile due to the conductor dip (Geotech Ltd., 2015). 
 

2.4 Unit of Measure and Abbreviations 
All geographic positions and map coordinated are reported in Universal Transverse Mercator (UTM) 
using the datum of NAD83, Zone 16N.  All monetary figures quoted in this report are in Canadian dollars 
(CAD$). 
 
The Metric System is the primary system of measure and length used in this Report and is generally 
expressed in kilometers (km), meters (m) and centimeters (cm); volume is expressed as cubic meters 
(m3), mass expressed as metric tonnes (t), area as hectares (ha), and gold and silver concentrations as 
grams per tonne (g/t). Some of the historical work on the property was stated in Imperial measurements 
and have been converted during the compilation work completed by Copper Lake, including feet (ft), 
ounces (oz) and ounces per short ton (oz/t). Conversions from the Metric System to the Imperial System 
are provided below and quoted where practical.  The conversion for lengths were as follows: 1 inch 
equals 2.54 centimeters and 1 foot equals 0.3048 meters. The conversion used for imperial to metric 
gold values was 1 troy ounce per short ton equals 34.2857 grams per metric tonne. Metals and minerals 
acronyms in this report conform to mineral industry accepted usage and the reader is directed to 
www.maden.hacettepe.edu.tr/dmmrt/index.html for a glossary. 
 
Abbreviations include ppb = parts per billion; ppm = parts per million; Mt = million tonne; t = tonnes 
(1000 kilograms); and SG = specific gravity, kilovolt is kV; million years ago is Ma; induced polarization is 
IP; very low frequency electromagnetics is VLF; net smelter return is NSR. 

3.0 RELIANCE ON OTHER EXPERTS 
The geological information in this report is not reliant on individuals who are not considered to be 
qualified persons. The author is dependent on an internal company document authored by Jenna 
McKenzie, P.Geo., Dr. Julie Selway, P.Geo., and Craig Fitchett, P.Geo., for work completed between 2013 
and 2015 on a Geophysical and Geological Interpretation of compiled surface geology and historical 
geophysical surveys that are publically available through assessment reports on the MNDM website.  
 
Land tenure information for claims has been obtained from the MNDM web site, which contains a 
disclaimer as to the validity of the provided information. Additionally, the client provided the author 
with the details of the underlying options agreements that are currently in place between the various 
parties; legal documentation has not been reviewed.  
 
The author did not review legal, political, surface rights, water rights or other non-technical issues which 
might indirectly relate to this report. The author relied on Copper Lake Resources counsel for the legal 
status of mineral tenure regarding the patents, and environmental liability. The report is based upon 
information believed to be accurate at the time of certification, but which is not guaranteed. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

4.1 Location 
The Marshall Lake Property is located 30km west of Nakina and approximately 252km northeast of 
Thunder Bay, Ontario (Fig. 4.1). The closest towns to the property are Armstrong and Nakina. Armstrong 
and Nakina are connected by the Canadian National Railway. Access is by all-weather gravel road from 
Hwy 11 and the main CNR rail line is within 22km to the south of the Property. The Marshall Lake 
Property is located within the Thunder Bay Division, northeast of Lake Nipigon. The majority of the 
Property is within NTS Sheet 42L05, but three mineral claims are in NTS Sheet 42L06. Most of the 
property is within the Summit Lake Area, but a few claims are in Willet Lake Area, Gzowski and Sollas 
Lake Area. 
 
The center of the leases on the Property is UTM coordinates: 457595m E, 5586003m N, Zone 16 and 
ƭƻƴƎƛǘǳŘŜ κ ƭŀǘƛǘǳŘŜΥ утȏ орΩ пфΦлтέ ²Σ рлȏ нрΩ нуΦнфέ bΦ 
 

 
Figure 4.1: Marshall Lake Property Location Map (Natural Resources Canada, 2002). 

 

4.2 Description and Ownership 
The Marshall Lake property consists of 43 mineral claims (539 claim units) with an area of 8,864ha and 
89 mining leases with an area of 1,566.17ha for a total land position of 10,430.17ha (Fig. 4.2). The leases 
have a 21-year term. All the leases have mining rights and many of the leases also have surface rights. 
Currently, there is enough assessment credits stored in the reserves to hold the Marshall Lake property 
in good standing until the end of September 2016. At which point further assessment work will need to 
have been completed. All the claims and leases are contiguous.  
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Claim posts and corners of the property are generally established with the aid of handheld GPS 
receivers; whose accuracies are in the order of +/- 10 meters. The claims can be brought to lease when 
they qualify under regulations set out by the Ministry of Northern Development Mines of the Province 
of Ontario. A map showing the claims is presented in Figure 4.2 and a list of the claims is presented in 
Tables 4.1 and 4.2. Currently exploration is supported from Thunder Bay, Beardmore, Aroland and 
Geraldton, Ontario. 
 
The Marshall Lake property was the result of the amalgamation of three separate option agreements 
under a 50:50 joint venture between Rainy Mountain Royalty Corp (formerly East West Resource 
Corporation) of Thunder Bay, Ontario, and Marshall Lake Mining PLC (formerly Eyeconomy Holdings PLC) 
of the United Kingdom. The claims and leases were originally jointly owned on a 50-50 basis held by 
Rainy Mountain Royalty and Marshall Lake Mining PLC. The Joint Venture agreement between the East 
West and Eyeconomy was signed on May 17, 2005 where by all work on the consolidation of land under 
the JV on the Marshall Lake project area would be funded on a 50:50 bases. The Marshall Lake project 
was formed through the acquisition of certain claims and leases through the subsequent execution of 
three separate option agreements with Carey Lance, NWT Copper Mines and Teck Cominco Corporation 
during 2006. Rainy Mountain Royalty (RMO) was the operator and under the terms of the JV acquired 
and had title of claims however all property acquired falls under the terms of the JV. Either party can be 
diluted should at any point they decide not to fund their share of the project under a prescribed dilution 
ŦƻǊƳǳƭŀΦ  {ƘƻǳƭŘ ŜƛǘƘŜǊ ǇŀǊǘȅΩǎ ƛƴǘŜǊŜǎǘ Ŧŀƭƭ ōŜƭƻǿ мл҈ ǘƘŜƛǊ ƻǿƴŜǊǎƘƛǇ will be converted to a 1% NSR, 
which could be acquired for $1.0M. 
 
Pursuant to an option agreement signed between RMO and Carey Lance dated 16 June, 2006, the Joint 
Venture acquired a 100% interest in the mineral rights for 33 mineral claims comprising 421 claim units 
located in the Sollas Lake and Summit Lake area, Thunder Bay mining division, Ontario. The mining 
claims essentially surround the NWT and Teck leases, with the exception of the #4204000 and #4204001 
ŎƭŀƛƳǎ ǿƘƛŎƘ ƻŎŎǳǊ άǿƛǘƘƛƴέ ǘƘŜ b²¢ ōƭƻŎƪΦ Ln consideration therefore, East West Resources at the time 
was required to issue 200,000 common shares in two stages and pay $150,000 in stages over seven 
years. A 2% net smelter royalty (NSR) is being retained by the Carey Lance, 1% of which may be 
purchased for $1-million and the Joint Venture has the right of first refusal to purchase the remaining 
1%. 
 
A 100% interest was acquired from NWT Copper Mines Ltd. through an option agreement dated 
October 20, 2006 for 86 leases and 2 claims by making three option payments of $25,000 for a total of 
$75,000 and $1-million in exploration expenses over three years. A work commitment of $55,000 for 
backhoe trenching of mineral showings was completed as part of the exploration program. NWT retains 
a 2% net smelter return royalty (NSR) on base metals and a 3% NSR on precious metals where 1% of 
either royalty may be bought on a first-right-of-refusal basis under the terms of the option agreement. 
The option agreement falls under the JV. As part of this agreement, a 1% NSR to NWT also applies to 
two additional claims, #4204000 and #4204001 covered under the Lance option. In connection with this 
NSR, Rainy Mountain Royalty is required to pay an annual advance royalty of $25,000, which payments 
are credited against royalties otherwise payable to NWT. All annual advance royalty payments have 
been paid to date and such payments are shared on a 50:50 bases with Copper Lake Resources pursuant 
to an option agreement dated July 6, 2010, as amended, as referred to herein. 
 
Under the December 2, 2006 option agreement with Teck Cominco, East West Resources (Rainy 
Mountain Royalty) issued to Teck Cominco and Mr. Nelson Baker 250,000 units with each unit consisting 
of one share and one two-year share purchase warrant priced at 13 cents. East West Resources was also 
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committed to spend $100,000 on the three leases within three years (Dec. 31, 2009). The option 
agreement signed by RMO falls under the terms of the Marshall Lake JV. The three mining leases are 
#101273, #101274 and #101275, formerly designated as claims KK22684, KK22696 and KK22697. Mr. 
Baker retained a 0.1% net smelter (NSR) royalty and Teck Cominco a 1.9% NSR. Based on the terms of 
the Teck Agreement, Teck had a άōŀŎƪ-ƛƴέ ǊƛƎƘǘ ŦƻǊ ŀ р-year period from the date that the Joint Venture 
completed its initial $100,000 exploration commitment. The initial commitment was completed by 
March 28, 2008, andΣ ¢ŜŎƪΩǎ ōŀŎƪ-in right expired on March 28, 2013. Teck has subsequently 
sold/assigned its 1.9% NSR on the properties under this agreement to an entity called Sandstorm Gold 
Ltd. The Teck NSR may be reduced to 0.9% by purchasing the other 1% NSR for $2.0 M, with this amount 
escalated by 10% per year beginning in 2012. The leases cover the southern extensions of the Teck Hill 
area. 
 
Table 4.1: Tenure table for Marshall Lake Property mineral claims. 

Township 
Claim 

Number 
Recording 

Date 
Claim Due 

Date 
Work 

Required 
Total Applied 

Total 
Reserve 

Recorder Holder 
(100% Option) 

Sollas Lake 4207314 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Sollas Lake 4207315 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Sollas Lake 4207316 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Sollas Lake 4207317 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 1195406 1992-Oct-07 2018-Oct-07 $3,200.00 $76,800.00 $3,940.00 Rainy Mountain Royalty Corp 

Summit Lake 1195407 1992-Oct-07 2019-Oct-07 $400.00 $10,000.00 $8,278.00 Rainy Mountain Royalty Corp 

Summit Lake 1234628 2007-Aug-08 2016-Aug-08 $4,800.00 $33,600.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 1234634 2007-Aug-08 2016-Aug-08 $6,000.00 $42,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 3011538 2006-Aug-28 2016-Aug-28 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 3014196 2006-Aug-28 2016-Aug-28 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 3014197 2006-Aug-28 2016-Aug-28 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 3014200 2006-Sep-11 2016-Sep-11 $6,400.00 $51,200.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 3014201 2006-Sep-11 2016-Sep-11 $2,400.00 $19,200.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204000 2005-Jun-03 2017-Jun-03 $400.00 $4,000.00 $87,916.00 Rainy Mountain Royalty Corp 

Summit Lake 4204001 2005-Jun-03 2016-Jun-03 $1,200.00 $10,800.00 $614.00 Rainy Mountain Royalty Corp 

Summit Lake 4204004 2005-Oct-19 2017-Oct-19 $1,200.00 $12,000.00 $2,380.00 Rainy Mountain Royalty Corp 

Summit Lake 4204433 2005-Oct-20 2016-Oct-20 $2,800.00 $25,200.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204434 2005-Jul-22 2016-Jul-22 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204435 2005-Jul-22 2016-Jul-22 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204436 2005-Jul-22 2016-Jul-22 $6,000.00 $54,000.00 $332.00 Rainy Mountain Royalty Corp 

Summit Lake 4204437 2005-Jul-22 2016-Jul-22 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204438 2005-Jul-22 2016-Jul-22 $4,800.00 $43,200.00 $307.00 Rainy Mountain Royalty Corp 

Summit Lake 4204439 2005-Jul-22 2016-Jul-22 $6,000.00 $54,000.00 $181.00 Rainy Mountain Royalty Corp 

Summit Lake 4204440 2005-Sep-19 2016-Sep-19 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4204441 2005-Jul-22 2016-Jul-22 $6,400.00 $57,600.00 $70,768.00 Rainy Mountain Royalty Corp 

Summit Lake 4204442 2005-Oct-20 2016-Oct-20 $1,600.00 $14,400.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207318 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207319 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207320 2005-Aug-18 2016-Aug-18 $4,800.00 $43,200.00 $0.00 Rainy Mountain Royalty Corp 

http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207314
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207315
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207316
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207317
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1195406
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1195407
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1234628
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1234634
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3011538
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3014196
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3014197
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3014200
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3014201
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204000
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204001
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204004
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204433
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204434
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204435
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204436
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204437
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204438
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204439
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204440
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204441
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4204442
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207318
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207319
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207320
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Summit Lake 4207321 2005-Aug-18 2017-Aug-18 $6,000.00 $60,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207322 2005-Aug-18 2017-Aug-18 $6,000.00 $60,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207323 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207355 2005-Sep-23 2016-Sep-23 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207356 2005-Sep-23 2016-Sep-23 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207357 2005-Oct-20 2016-Oct-20 $1,200.00 $10,800.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207410 2005-Aug-18 2016-Aug-18 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4207413 2005-Sep-19 2016-Sep-19 $5,200.00 $46,800.00 $1,531.00 Rainy Mountain Royalty Corp 

Summit Lake 4207414 2005-Sep-19 2016-Sep-19 $6,000.00 $54,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4211246 2006-Sep-11 2016-Sep-11 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4213141 2007-Feb-23 2017-Feb-23 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4213142 2007-Feb-23 2017-Feb-23 $6,000.00 $48,000.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4221033 2007-Oct-02 2016-Oct-02 $6,400.00 $44,800.00 $0.00 Rainy Mountain Royalty Corp 

Summit Lake 4221034 2007-Oct-02 2016-Oct-02 $6,400.00 $44,800.00 $0.00 Rainy Mountain Royalty Corp 

  
Table 4.2: Tenure table for Marshall Lake Property leases. 

Claim 
Number 

Type Expiry Date Lease Township Short Description Area (ha) Tenure Rights 

KK22684 Lease 2029-Nov-30 108305 Summit Lake KK22684 13.175 MRO 

KK22696 Lease 2029-Nov-30 108303 Summit Lake  KK22696 21.007 MRO 

KK22697 Lease 2029-Nov-30 108304 Summit Lake  KK22697 10.720 MRO 

KK22753 Lease 2031-Jun-30 108677 Summit Lake  KK22753 25.309 MRO and SRO 

KK22798 Lease 2031-Jun-30 108656 Summit Lake  KK22798 14.949 MRO and SRO 

KK22799 Lease 2031-Jun-30 108655 Summit Lake  KK22799 16.653 MRO and SRO 

KK22800 Lease 2031-Jun-30 108652 Summit Lake  KK22800 18.361 MRO and SRO 

KK22801 Lease 2031-Jun-30 108651 Summit Lake  KK22801 13.298 MRO and SRO 

KK22802 Lease 2031-Jun-30 108650 Summit Lake  KK22802 12.339 MRO and SRO 

KK22808 Lease 2031-Jun-30 108676 Summit Lake  KK22808 22.464 MRO and SRO 

KK23034 Lease 2031-Jun-30 108649 Summit Lake  KK23034 16.244 MRO and SRO 

KK23035 Lease 2031-Jun-30 108648 Summit Lake  KK23035 20.242 MRO and SRO 

KK23036 Lease 2031-Jun-30 108647 Summit Lake  KK23036 20.206 MRO and SRO 

KK24194 Lease 2030-Nov-30 108453 Summit Lake  KK24194 12.792 MRO and SRO 

KK24195 Lease 2030-Nov-30 108452 Summit Lake  KK24195 13.229 MRO and SRO 

KK24196 Lease 2030-Nov-30 108451 Summit Lake  KK24196 18.842 MRO and SRO 

KK24197 Lease 2030-Nov-30 108450 Summit Lake  KK24197 23.520 MRO and SRO 

KK24198 Lease 2030-Nov-30 108449 Summit Lake  KK24198 22.893 MRO and SRO 

KK24199 Lease 2030-Nov-30 108448 Summit Lake  KK24199 12.901 MRO and SRO 

KK24200 Lease 2030-Nov-30 108447 Summit Lake  KK24200 11.032 MRO and SRO 

KK24201 Lease 2030-Nov-30 108446 Summit Lake  KK24201 12.586 MRO and SRO 

KK24202 Lease 2030-Nov-30 108445 Summit Lake  KK24202 14.787 MRO and SRO 

KK24203 Lease 2030-Nov-30 108444 Summit Lake  KK24203 12.877 MRO and SRO 

KK24204 Lease 2030-Nov-30 108443 Summit Lake  KK24204 10.324 MRO 

KK24205 Lease 2030-Nov-30 108454 Summit Lake  KK24205 14.318 MRO and SRO 

KK24301 Lease 2031-Jun-30 108665 Summit Lake  KK24301 18.255 MRO and SRO 

KK24302 Lease 2031-Jun-30 108664 Summit Lake  KK24302 15.698 MRO and SRO 

KK24303 Lease 2031-Jun-30 108663 Summit Lake  KK24303 17.750 MRO and SRO 

KK24304 Lease 2031-Jun-30 108646 Summit Lake  KK24304 14.727 MRO and SRO 

KK24305 Lease 2031-Jun-30 108645 Summit Lake  KK24305 15.487 MRO and SRO 

KK24306 Lease 2031-Jun-30 108644 Summit Lake  KK24306 23.055 MRO and SRO 

KK24310 Lease 2031-Jun-30 108662 Summit Lake  KK24310 14.965 MRO 

http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207321
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207322
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207323
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207355
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207356
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207357
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207410
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207413
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4207414
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4211246
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4213141
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4213142
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221033
http://www.mci.mndmf.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221034
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Claim 
Number 

Type Expiry Date Lease Township Short Description Area (ha) Tenure Rights 

KK24311 Lease 2031-Jun-30 108661 Summit Lake  KK24311 13.921 MRO 

KK24312 Lease 2031-Jun-30 108660 Summit Lake  KK24312 18.166 MRO 

KK24313 Lease 2031-Jun-30 108659 Summit Lake  KK24313 19.304 MRO 

KK24314 Lease 2031-Jun-30 108658 Summit Lake  KK24314 15.787 MRO 

KK24315 Lease 2031-Jun-30 108657 Summit Lake  KK24315 17.899 MRO 

KK24316 Lease 2031-Jun-30 108669 Summit Lake  KK24316 24.447 MRO and SRO 

KK24317 Lease 2031-Jun-30 108671 Summit Lake  KK24317 14.994 MRO and SRO 

KK24319 Lease 2031-Jun-30 108654 Summit Lake  KK24319 14.969 MRO and SRO 

KK24320 Lease 2031-Jun-30 108653 Summit Lake  KK24320 25.835 MRO and SRO 

KK24321 Lease 2031-Jun-30 108668 Summit Lake  KK24321 17.895 MRO and SRO 

KK24322 Lease 2031-Jun-30 108670 Summit Lake  KK24322 14.423 MRO and SRO 

KK24328 Lease 2031-Jun-30 108672 Summit Lake  KK24328 16.098 MRO and SRO 

KK24329 Lease 2031-Jun-30 108667 Summit Lake  KK24329 17.296 MRO and SRO 

KK24330 Lease 2031-Jun-30 108666 Summit Lake  KK24330 8.005 MRO and SRO 

KK24346 Lease 2031-Jun-30 108675 Summit Lake  KK24346 37.644 MRO and SRO 

KK24347 Lease 2031-Jun-30 108674 Summit Lake  KK24347 38.915 MRO and SRO 

KK24348 Lease 2031-Jun-30 108673 Summit Lake  KK24348 34.787 MRO and SRO 

TB321308 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

373.476 MRO and SRO 

TB321309 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321310 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321311 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321312 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321313 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321314 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321315 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321380 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321381 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321382 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321383 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321384 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321385 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321386 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321387 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321388 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321389 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB359982 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB359983 Lease 2026-Nov-30 107795 Summit Lake  TB321308 ETAL 

TB321713 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

228.214 MRO 

TB321714 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321715 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321716 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321717 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321718 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321719 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321720 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321721 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321722 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321723 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321724 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321725 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 

TB321726 Lease 2029-Mar-31 108233 Summit Lake  TB321713-26 
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Claim 
Number 

Type Expiry Date Lease Township Short Description Area (ha) Tenure Rights 

TB395050 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

89.087 MRO and SRO 

TB395051 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

TB395052 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

TB395053 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

TB395054 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

TB395055 Lease 2027-Jun-30 107871 Summit Lake  TB395050-55 

     Total 1,566.167  

MRO = mining rights only, SRO = surface rights only 

 

 
Figure 4.2: Tenure map for Marshall Lake Property, Northwestern Ontario. 

 

4.3 Nature of Copper Lake Resources Interest 
Copper Lake Resources Ltd. (the Company) entered into an option agreement, dated July 6, 2010, with 
Rainy Mountain Royalty Corp. and Marshall Lake Mining PLC (the Optionors) whereby the Company was 
granted an option to acquire up to a 50% joint venture interest in the Marshall Lake Property. Under the 
option agreement, the Company is required to incur $4,000,000 in expenditures on the property over 
five years and issue 2,000,000 shares over a four-year period. The Company will earn a 12.5% joint 
venture interest in the Marshall Lake Property for every $1,000,000 in expenditures incurred and for 
every 400,000 shares issued. The exception was that for the initial 12.5% interest the Company was 
required to issue 800,000 shares to the Rainy Mountain Royalty Corp. Additionally, once the Company 
has completed its share issuance and spending requirements, it has the additional option to increase its 
joint venture interest to 75% by incurring such additional property expenditures as are necessary to take 
the Marshall Lake Property to bankable feasibility stage. 
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On July 16, 2015 Copper Lake Resources announced a one-year extension of the earn-in agreement until 
15 July, 2017. Copper Lake Resources to date has completed sufficient work commitments to hold a 
37.50% interest in the Marshall Lake Property, while each of the Optionors currently holds a 31.25% 
interest. Copper Lake Resources can earn up to a 50% interest in the property by spending an additional 
$1,000,000 by July 15, 2017. The Company can earn a further 25% by completing a bankable feasibility 
study. In consideration for the extension, joint venture partners Marshall Lake Mining Limited and Rainy 
aƻǳƴǘŀƛƴ wƻȅŀƭǘȅ /ƻǊǇΦ όάǘƘŜ hǇǘƛƻƴƻǊǎέύ ŜŀŎƘ ǊŜŎŜƛǾŜd 500,000 common shares of the Company.  
 
On May 05, 2016 Copper Lake Resources announced an agreement to acquire a 31.25% interest in the 
Marshall Lake property from Marshall Lake aƛƴƛƴƎ [ƛƳƛǘŜŘΣ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ /ƻƳǇŀƴȅΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ 
property to 68.75%. For this, Copper Lake would issue a maximum of 34,268,738 common shares and a 
principal amount of $350,000 of 12% five year unsecured subordinated convertible debentures to 
MLMP. The total consideration is valued at $2,063,000. 
 

4.4 Environment and Permitting 
The author relied on Copper Lake Resources counsel, and there was no indication that the Property is 
subject to any known environmental liabilities outside of the responsible code of conduct and current 
environmental guidelines and polices. The Mining Act of Ontario covers the permits required for 
exploration and no further permits for exploration are required at this time. 
 
Copper Lake Resources currently holds an Exploration Permit (No. PR13-10293) on TB 4204000 effective 
from 2013-JUL-11 TO 2016-JUL-10 for the following activities: Line Cutting, Physical, & Drilling. 

5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE, AND 

PHYSIOGRAPHY 
The property is located approximately 390km north-northeast of the City of Thunder Bay, Ontario and 
can be easily accessed by following Highway 11/17 west of the City of Thunder Bay to Highway 11 at 
Nipigon, Ontario. Access to the property is by all-weather gravel road (Kinghorn) from Hwy 11, which is 
located approximately 7km east of Jellicoe. After traveling approximately 125km north, the Kinghorn 
Road intersects the southern portion of the Marshall Lake property. Further access from this point is by 
ATV or on foot. Additionally, the property can be accessed from the Ogoki road, which begins north of 
Geraldton and south of Nakina. About 55km along the Ogoki road an ATV trail exits to the left (south) 
and leads to the north side of Marshall Lake (Fig. 5.1). 
 
The municipality of Greenstone, composed of the communities of Beardmore (92km), Jellicoe (80km) 
Geraldton (88km), Long Lac and Nakina is the most proximal population center to the property and is of 
sufficient size to provide most exploration needs on the property. Analytical facilities are available from 
a number of certified laboratories in Thunder Bay (Fig. 5.1). 
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Figure 5.1: Marshall Lake Accessibility Map. 

 
The Marshall Lake property is connected by road to the main CN rail line, which lies 22km south of the 
property along the Kinghorn Road. Aroland First Nation is the closest source of power; the community 
lies 55km from the property following the Ogoki road (HWY 643) to the north eastern edge of the 
property. Water is available from many nearby lakes and rivers and field personnel are available from 
the nearby communities of Aroland, Geraldton, Beardmore and Thunder Bay. 
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Figure 5.2: Historical Marshall Lake Camp During East West Resources Drilling Program (2006 to 2008). 

 

The property lies within the central plateau section of the Boreal Forest Region. Topography in the area 
has moderate relief, with elevations ranging from 320 meters above sea level at the lakes, to 380 meters 
above sea level on some of the cliffs in the area. There are a few high hills with excellent exposure and 
vegetation consisting of poplar, birch, black spruce and jack pine. Low valleys dominated by cedar 
swamp, tamarack and black spruce typify other areas (Bennett and Middleton, 2009). Generally, lower-
lying areas have poor outcrop exposure. The snow free season occurs from approximately April to 
October with temperatures as high as 35 degrees Celsius; while the winter season occurs from 
November to March with temperatures as low as -50 degrees Celsius. 
 
Some of the waterways in the area, including the Marshall-Gripp-Summit lakes system, Marshall Creek, 
and the Ombabika and Powitik rivers, are navigable at high water levels. Several waterfalls obstruct the 
courses of the Powitik and Gripp rivers. Marshall Lake is drained to the south by Marshall Creek and to 
the west by the Gripp River which also drains the waters of Gripp Lake and discharges into Summit Lake. 
Summit Lake is unusual because it lies between two drainage basins, draining to the north (Powitik 
River) and to the south (Ombabika River), and is only about 2.4 m deep. 

6.0 HISTORY 
In 2006 Rainy Mountain Royalty Corporation together with Marshall Lake Mining PLC acquired a 100% 
stake in the property for the first time since its discovery in 1954. This allowed complete coverage of the 
Main Billiton Zone, peripheral satellite deposits, the Teck Hill showing and the interpreted stringer 
deposits. A variety of geophysical surveys were conducted on the property, including Induced 
Polarization (IP), Airborne Electro-magnetic (AEM) and magnetics, which resulted in subsequent 
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trenching of zones and diamond drilling programs ensued to test the targets. Specific attention was 
focused towards establishing an inferred resource of portions of the stringer zone (Gazooma, Gazooma 
North, and Teck Hill), along with identifying a possible extension to mineralization to the southern 
region of the property at the felsic conformity with the regional banded iron formation (proposed by 
Forslund (2008)). In 2010, the Joint Venture optioned the project to Copper Lake Resources. To date, 
Copper Lake focused its recent exploration work on the Gazooma North Zone (now called the RM Zone). 
Work in the RM Zone was predominantly concentrated on copper stringer style shallow mineralization 
and a large part targeted IP chargeability anomalies. None of the historical programs ever explored the 
possibility that massive sulphide mineralization could potentially be associated with the stringer zones. 
The following sections of historical exploration activities have been compiled from various assessment 
reports on file at the MNDM and are easily accessed by the public. 
 

6.1 Pre-2006 Historical Exploration Summary 
 
1952 Kennco Explorations (Canada) Ltd. conducted an airborne electromagnetic (AEM) and MAG 

survey over the entire area. 

1954 Teck Corporation discovered a high grade Cu/Zn showing to the south of Gripp Lake. 

1955 Teck Corporation carried out magnetic surveys, EM surveys followed by a 20-hole diamond 

drilling program. 

1955 Consolidated Marbenor Mines Ltd. drilled four diamond-drill holes, totaling 678m in length on 

the eastern shore of Summit Lake and intersected minor amounts of gold and copper. 

1955 New Goldvue Mines Ltd. and Prospectors Airways Co. Ltd. conducted geophysical surveys (MAG, 

EM) in the Little Marshall Lake area, following holes (eight for 764m and eight for 917m, 

respectively) and found iron formation and graphite. Both of these areas are away from the 

Marshall Lake property. 

1958 George Langford carried out geological mapping for the Ontario Ministry of Northern 

Development and Mines, Ontario Geological Survey. 

1961 Teck Corporation carried out a 12-hole diamond drilling program for 1420m. 

1962  Min-Ore Mines Ltd. carried out a six-hole diamond drilling program. 

1962  Sheridan Geophysics Ltd. carried out an EM survey, a magnetic survey and an extensive 

diamond drilling program for more than 3000m on behalf of Jacobus Mining Corp. 

1963 Marshall Lake Mines (with G. Reid) carried out a two-hole program for 105m. 

1965  Vincent Feely carried out a seven-hole diamond-drilling program for 301m (possibly north of the 

area). 

1967  Marshall Lake Mines Ltd. carried out a four-hole diamond drilling program for 610m. 

1968  Kendon Copper Mines Ltd. carried out a diamond drilling program of over 50 holes for more 

than 3600m. ! άǊŜǎŜǊǾŜέ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ŦƻǊ ǘƘŜ YŜƴŘƻƴ ½ƻƴŜ ƻŦ нпнΣллл ǘƻƴ ƎǊŀŘƛƴƎ мΦпр҈ 

copper, 4.76% zinc and 2.8oz/t silver in November, 1969. The resource is historic in nature and 

does not conform to 43-101 standards. 
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1969  NWT Copper Mines Ltd. carried out a 13-hole diamond drilling program, as well as a property 

report. NWT also drilled 723.2m of drilling on other zones. 

1970  A.S. Bayne carried out a feasibility study resulting in the calculation of a 1,174,810tons resource 

on the Main Billiton zone grading 0.82% copper, 2.71% zinc, 1.77oz/t silver and 0.006oz/t gold 

based on 58 holes which was completed prior to NI43-101. This zone is east of the Kendon zone 

for which a separate historical resource was estimated.  

1971  Teck Corporation carried out an EM survey, a magnetic survey and self-potential survey. 

1973 NWT Mines acquired the Kendon Copper Mine property and consolidated the Main Billiton area.  

1973 St. Josephs Exploration optioned the properties and transferred them to a new holding 

company, Giant Gripp Mines. They drilled 11 holes. 

1974 Giant Gripp Mines Inc. carried out a MAG, a horizontal loop electromagnetic (HLEF) and a VLF-

EM survey. 

1975 Imperial Oil optioned the Teck Hill and Main Billiton properties from Teck Corp and Giant Gripp 

respectively consolidating the Marshall Lake property.  

1976 Imperial Oil conducted IP surveys, detailed geological mapping and rock chip sampling. 

1977 Imperial Oil conducted additional geophysical and geological mapping surveys and diamond 

drilling. 

1981 Corporation Falconbridge Copper carried out a ground magnetic survey, VLF-EM and soil 

geochemistry, followed by a geological report and plans. 

1983 Corporation Falconbridge Copper carried out a three-hole diamond drilling program with assays 

and a report by G. Wells. 

1989 S.E. Amukun carried out a geological program, Precambrian Geology: Little Marshall Lake Area. 

1990 T. Keast carried out the writing of a report of work by Granges Inc. for NWT Copper Mines Ltd. 

1992 Giant Gripp Mines Inc. carried out a diamond drilling program. 

1993 H. Hugon wrote a report on the structure of the Marshall Lake for Challenger Minerals Ltd. 

1994 Challenger Minerals Ltd. carried out an EM survey as well as diamond drilling with assays. 

1995 Ian Campbell wrote the report for the airborne EM survey, airborne magnetic survey, and a five-

hole diamond-drilling project for Consolidated Abitibi Resources. 

1996 NWT Copper Mines Ltd. carried out a diamond drilling program. 

2000 G. Stott carried out geological mapping for the Ontario Ministry of Northern Development and 

Mines, Ontario Geological Survey. 

2006-2008 East West Resources and Eyeconomy acquire the entire Marshall Lake property and 

completed exploration including mapping and prospecting, trenching (31 trenches 
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completed and sampled), drilling (58 holes), Induced Polarization, Magnetics, and VTEM 

surveys. 

2010-2013 White Tiger Mining drilled 37 diamond drill holes at the RM Zone and completed 

additional IP surveys. 

In 1952, Kennco Explorations (Canada) Ltd. conducted an airborne electromagnetic (AEM) and MAG 
survey on a larger area that included all of the map area.  
 
The initial mining activity of the map area was triggered by the discovery of copper-zinc mineralization 
by prospectors of Teck-Hughes Gold Mines Ltd. (now Teck Corporation Ltd.) in the fall of 1954, about 
1.6km south of Gripp Lake (Langford, 1959). In the ensuing staking rush, most of the Gripp Lake-Marshall 
Lake area was staked. 
 
In the winter of 1954-1955, Teck-Hughes Gold Mines Ltd. put down 20 diamond-drill holes (numbered 1 
to 20) for a total length of 2557m. The company also carried out exploration work including trenching, 
ground and airborne electromagnetic (EM) and magnetic (MAG) surveys, and geological mapping. In 
1961, an additional 12 diamond-drill holes (numbered 21 to 32) totaling 1420m in length were collared. 
In 1971, MAG, self-potential (SP) and Very Low Frequency Electromagnetic (VLFEM) surveys were also 
completed on the "Teck Showing". 
 
Following the staking rush, the Billiton Company excavated trenches that exposed copper-zinc 
mineralization south of the western end of Marshall Lake (Langford, 1959). Several owners have since 
acquired the "Billiton Showing" and have performed exploration work. 
 
In 1962, Jacobus Mining Corp. Ltd. Hired Sheridan Geophysics Ltd. to conduct geophysical surveys which 
resulted in follow-up diamond drilling totaling over 3000m in the Marshall Lake area.  
 
Kendon Copper Mines Ltd. acquired the claims west of and including the leased claim KK23033 
(presently TB346422). In the spring of 1968, an IP survey was completed on part of the Kendon 
property. Between August 1968 and July 1970, over 50 diamond drill holes totaled over 3600m in 
length. Boreholes names were designated according to the zone numbers and completed on the D, S, B, 
N, K, M (the "Billiton Showing"), J and F zones by Kendon Copper Mines Ltd. The core recovered from 
three diamond-drill holes (MT series) was used for mill test purposes. Exploration up to November 1969 
indicated estimated reserves at the Kendon property of 242,000 tons averaging 1.45% copper, 4.76% 
zinc and 2.8oz/t silver (Sullivan, 1970). 
 
N.W.T. Copper Mines Ltd. held the ground east of KK23033. In 1968 and 1969, this company conducted 
additional geophysical surveys on the "Billiton Showing". Diamond drilling, totaling 2461m in length was 
put down on the eastern extension of the main (M) zone of Kendon Copper Mines Ltd.; 723.2m of 
preliminary testing of five other mineralized zones (Bayne, 1970) was carried out as well. In 1970, a 
feasibility study of the main zone of N.W.T. Copper Mines Ltd. was conducted by the consulting 
engineering firm of A.S. Bayne and Company. The company described an area of indicated and inferred 
mineralization east of claim KK23033 amounting to 1,065,760 tons to a depth of 300m grading 0.82% 
copper, 2.71% zinc, 1.77oz/t silver and trace amounts of gold (Bayne, 1970). 
 
By 1973, N.W.T. Copper Mines Ltd. had acquired the Kendon Copper Mines property and hence the 
entire strike length of the Billiton showing. In 1973, St. Joseph Explorations Ltd. optioned 45 leased and 
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21 unleased claims off N.W.T. Copper Mines Ltd., which were then transferred to a new holding 
company, Giant Gripp Mines Inc. The exploration surveys conducted by St. Joseph Explorations Ltd. 
included a magnetic survey, horizontal loop electromagnetic (HLEF) survey, a VLF-EM survey, and a total 
of 11 diamond drill holes. 
 
In October 1975, Imperial Oil Limited entered into an option agreement with Giant Gripp Mines Inc. and 
Teck Corporation Ltd. to investigate a large block of claims in the Gripp Lake-Marshall Lake area 
including the original Billiton and Teck prospects. In the summer of 1976, several surveys including IP 
work, detailed geological mapping and rock trenching were conducted. In 1977, Imperial Oil Limited 
conducted additional geophysical and geological surveys and diamond drilling. 
 
In the 1960s and 1970s, several individuals conducted exploration work on parts of the Marshall Lake 
geological map area away from the Marshall Lake project. In 1965, V. Feeley collared seven diamond 
drill holes (total length of 302m) on the eastern border of the map area north and south of Marshall 
Lake. F. Koosel conducted magnetic surveys, EM surveys and rock trenching in the area north of Little 
Marshall Lake and south of Lake "B" (informal name) in 1971. R. Pelky completed two diamond drill 
holes totaling 152m in length for C. Gonzales in 1973.  
 
Activity conducted during the 1977 field season included prospecting, rock trenching, geological 
mapping, ground geophysics and diamond drilling by employees of Imperial Oil Limited. Prospecting and 
rock trenching were also performed by various individual prospectors on their claims in the Gripp Lake 
area. Additional staking in the map area in 1977 was conducted in the area south and west of Phillips 
Lake after the completion of the field component of this report. 
 
In the last half of 1992, Challenger Minerals Ltd carried out an extensive compilation review of all 
existing data. This was followed by a one-month field geological examination and an eight-hole, 3022 
feet, diamond drill program (Campbell, 1993). Results were considered very positive and a 
comprehensive exploration program was recommended for the property in 1993. 
 
The 1994 exploration program consisted of diamond drilling, surface and borehole PEM geophysical 
surveys, limited geological mapping, and lithogeochemical data manipulation. Diamond drilling was 
subcontracted to St. Lambert Drilling Co. of Valleyfield, P.Q., and, the geophysical surveys to Crone 
Geophysics of Mississauga, Ontario (Campbell, 1997). 
 
The drilling was a continuation of a drill campaign started in November 1993, and consisted of finishing 
hole CML 93-11, and three additional drill holes totaling 5978 feet. Concurrent with the drilling, 
approximately 45 line-kilometers of surface DEEP-EM geophysics was completed, and, borehole 
geophysics was performed on five-drill holes (Campbell, 1997).  
 
During the summer months, data manipulation of whole rock geochemical data was completed which 
clearly outlines areas of intense hydrothermally altered felsic volcanic rocks. Analyses of major and trace 
element geochemistry indicates the majority of the supracrustal rocks comprising the sampled areas to 
be calc-alkaline dacitic felsic volcanics (Campbell, 1997). 
 
During 1995, a multistage exploration program was completed on the Marshall Lake property by 
Consolidated Abitibi Resources Ltd. The program included a five-hole, 7,335 feet, diamond drill program 
and subsequent borehole PEM on three of the holes, followed by geological and structural mapping, 
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lithogeochemical sampling, a 350 line-kilometer airborne electromagnetic survey, and finally data 
manipulation and interpretation (Campbell, 1997).  
 
Based on this work it was concluded that the Marshall Lake property contains similarities with other 
VMS camps: 
¶ a rusty, felsic agglomeratic unit found east of the Main Zone, stratigraphy about the rose petal 

alteration and,  
¶ a bedded pyrite-sericite schist unit with local cherty beds found to the southeast of the Billiton 

zone.  
 

The bedded pyrite-sericite schist was interpreted represent a hiatus in volcanism and appears to be 
laterally equivalent to the agglomerate unit. The unit also marks a change in volcanism from 
predominantly dacite-rhyodacite to dacite-andesite (Campbell, 1997).  
 
The identification of these two units in their relative stratigraphic position was considered significant 
(Campbell, 1997). 
 
Another major conclusion is that the Main Zone mineralization appears to occupy the axial planar hinge 
zone to a large scale second phase fold. Based on regional tectonics which generated the folds, 
secondary remobi1ization of any mineralization along a hinge structure would be from east to west, a 
consequence of northwest directed compression (Campbell, 1997). 
 

6.2 East West Resources (2006 to 2009) 
East West Resource Corporation (now called Rainy Mountain Royalty Corp) explored the Marshall Lake 
copper-zinc-silver-gold property from 2006 to 2009. The exploration efforts discovered copper stringer 
style mineralization at the Gazooma, North Gazooma, Teck Hill, Cherry Hill, Main zone, Lease, Jewel Box, 
G-Zone, D-Zone, Open Pit, Anarod, North Zone, West Zone, Swamp Zone, South Zone as well as 
unnamed showings on the west and south sides of Gripp Lake. These areas consist primarily of copper 
mineralization, although additional zinc mineralization was discovered near the historical Billiton zone 
(Nielsen, 2010). 
 

6.2.1 East West Resources Drilling and Trenching Programs 
9ŀǎǘ ²Ŝǎǘ wŜǎƻǳǊŎŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ ŜȄǇƭƻǊŀǘƛƻƴ ŜŦŦƻǊǘ ƻƴ ǘƘŜ aŀǊǎƘŀƭƭ [ŀƪŜ ŎƻǇǇŜǊ-zinc-silver-gold 
property consisted of diamond drill programs conducted in December 2006, May-September 2007 and 
May-June 2008 as discussed in the 43-101 report written by Nielsen et al. (2010). These efforts were 
directed at the Gazooma, North Gazooma, Teck Hill, Cherry Hill areas where extensive copper 
mineralization exists.  
 
In total, East West Resources drilled 58 drill holes between December 2006 and June 2008 as 
summarized in the Table 6.1. Additionally, East West Resource Corporation excavated 31 trenches on 
the property during the 2006 to 2008 program as summarized Table 6.2. 
 
 6.2.2 East West Resources VTEM Surveys 
Two Versatile Time-5ƻƳŀƛƴ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ {ǳǊǾŜȅ όά±¢9aέύ ǎǳǊǾŜȅ ǿŀǎ Ŧƭƻǿƴ ōȅ DŜƻǘŜŎƘ ƛƴ нллт ƻƴ 
the Marshall Lake Property (Geotech Ltd., 2007) for East West Resources. The first survey was 
completed between February 25th and 26th, and second survey completed between September 20th and 
October 13th. A total of 1486.9 line-km were flown covering 219.3km2. The block was covered at a 
traverse line spacing of 150 m in different directions to meet geological target specifications. Tie lines 
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were flown perpendicular to traverse lines. The mean terrain clearance of the survey was 80m, 
amounting to an approximate 40m height of the VTEM system and 65m height of the magnetic sensor. 
Further survey information can be found in the two final survey reports by Geotech Ltd. (2007), which 
are filed for assessment credit with the MNDM. 
 
The surveys produced a large number of quality anomalies, and helped map out the geometry and 
extent of mineralization. In the eastern portion of the property near surface anomalies were found in 
two distinct geological environments; in a gabbroic intrusion in contact with iron formation with 
potential Co-Ni-PGE mineralization; and within the volcanic pile in proximity to sulphide facies banded 
iron formation south of Main and Billiton occurrences, and an area likely to host zinc rich massive 
sulphide deposits. In addition, deeper anomalies were detected beneath the Gazooma and Teck zones. 
 
 6.2.3 East West Resources IP and Magnetic Surveys 
Between November 2007 and March 2008, a staged ground geophysical program was completed using 
seven different cut-line grids; totaling 144 line-km. A total of 118.8 line-kilometers was covered with an 
IP survey. Two main ground magnetic surveys were completed. The first covered D Zone, Open Pit and 
Main Zone and was a total of 106.8 line-km. The second covered the Teck Hill area and covered a total 
25.1 line-km, for a total of 131.9 line-km of ground magnetic data on the property (Grant, 2007; Grant, 
2008). 
 
The IP surveys were successful in locating and outlining a number of conductive zones and defining 
enough of their strike lengths and directions so they could be drill tested. Mise a la Masse was also 
conducted on the Gazooma area from a surface showing in order to better understand the striking 
direction. The results were recorded as negatives due to strength and closeness of the zone to surface. 
However, the results on line 200m south and 45m west indicate that the showing is trending east to 
slightly northeast and is currently unconstrained to the east. Additionally, the zone also appears to be 
dipping slightly south to near vertical. The second area of the Mise a la Masse survey coverage was from 
drill hole GAZ-06-02 that was collared at line 225m south and 45m west and drilled north at -60° angle 
to intersect the showing first read with Mise a la Masse. The current injection point was 22 meters down 
hole and lines 175m south, 200m south, 225m south, 250m south, base line 0 west, 50m west and 100m 
west were read at 25 meter intervals. The results were again negative numbers, which would suggest 
that the source is too near surface for proper results. However, the shape of the zone was outlined. The 
strike of the zone appears to be in an east-west direction again open to the east. The zone also appears 
to expand in a northwest direction from the injection point (Grant, 2007; Grant, 2008). 
 

6.3 White Tiger Mining (2010 to 2013) 
White Tiger Mining (Now called Copper Lake Resources) optioned the Marshall Lake project in 2010 
from East West Resources. Between 2010 and 2013, White Tiger Mining completed 4 separate drilling 
campaigns for a total of 37 diamond drill holes in the RM Zone (Tab. 6.1). The company also completed 
some additional IP surveying and 2D and 3D IP modelling. Drilling was focused on relatively shallow IP 
anomalies, which coincided with copper stringer zones in the RM Zone. The following summary of the 
drilling campaigns is extracted from reports filed with the MNDM (Gibson and Cempírek, 2013 & Gibson, 
2014) and press releases that have been filed on SEDAR. 
  

6.3.1 White Tiger Mining Drilling Programs 
Diamond drilling on the Marshall Lake property in 2010 consisted of 13 holes (GAZ-10-15, GAZ-10-16, 
GAZN-10-09 to GAZN-10-19) with a total length 2427.99m. These thirteen holes were drilled from 
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October 1st to November 6th, 2010. Road work and mobilization of the drill to the Marshall Lake property 
at the beginning of the program occurred on July 30th, 2010. 
 
Diamond drilling on the Marshall Lake property in 2011 was comprised of 11 holes (RMZ-11-20 to RMZ-
11-30) with total length 1940.97m. These eleven holes were drilled from March 10th to April 15th, 2011 
and then from September 16th to October 5th, 2011. Mobilization of the drill to the Marshall Lake 
property at the beginning of the program occurred on September 14th, 2011. 
 
Diamond drilling on the Marshall Lake property in 2012 was comprised of 10 holes (RMZ-12-30 to RMZ-
12-39) with total length 2662.17m. These ten holes were drilled from September 2nd to October 3rd 2012 
and then from December 3rd to December 16th 2012. 
 
Drilling in 2013 was intended to test one of four prominent 3D chargeability anomalies identified from 
the IP inversion modelling, while simultaneously filling in and consolidating the drill pattern between 
the RM and the RM-South zones. Three drill holes were completed totaling 460.85m of drilling between 
March 19th and March 24th, 2013. 
 
 6.3.2 White Tiger Mining IP Survey 
Exsics Exploration Limited, completed a detailed IP and downhole Mise a la Masse surveys, for White 
Tiger Mining, over a portion of their claim holdings in the Summit Lake Area, Ontario. The purpose of 
this program was to locate and define favorable geological setting for copper, zinc, silver and gold 
deposition (Grant, 2011). 
 
The two phase of the ground geophysical program commenced on the March 7th, 2011 with the Mise a 
la Masse surveys of holes GAZN-10-11 and RMZ-11-21 which were completed by the March 15th, 2011. 
The second phase started on the May 5th, 2011 and was completed on the May 16th, 2011 and consisted 
of surface IP across lines 350mN to 800mN and lines 50mW to 550mW (Grant, 2011).  
 
In all, a total of 12.2 kilometers were covered by the surface IP survey with an additional 11.2 kilometers 
covered by the down hole Mise a la Masse survey. The lines cover the areas: Gripp Lake West, D Zone, 
Main Zone, Open Pit, Gazooma and Teck Hill (Grant, 2011).  
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Table 6.1: Marshall Lake Historical Drilling (after Amukin, 1989; Campbell, 1995; Neilsen et al. 2010).  

Year Company 
Number 
of Holes 

Meters (m) Location 

1955 Teck 20 2557 Teck Hill 

1961 Teck 12 1420 Teck Hill 

1962 Min-Ore Mines 6 ? Main Billiton 

1962 Jacobus Mining Corp 63 3306.1 Main Billiton 

1963 Marshall Lake Mines 2 105 Main Billiton 

1965 Vincent Feeley 7 301 Possibly outside area 

1965 Marshall Lake Mines 5 ? Main Billiton 

1967 Marshall Lake Mines 4 610 Main Billiton 

1968-70 Kendon Copper Mines 50 3600 Main Billiton 

1969 NWT Copper Mines* 13 2461 Main Billiton 

1969 NWT Copper Mines ? 723.2 Other Zones 

1973 St Joseph's Exploration 11 460.3 Main Billiton 

1974 J. McDermott 6 310.6 Main Billiton 

1975 J. McDermott 4 114.9 Main Billiton 

1976 Giant Gripp Mines 1 32 Gripp Lake 

1977 Imperial Oil 30 3011.1 Main Billiton and Teck Hill 

1978 Imperial Oil 6 513.3 Gripp Lake 

1983 Falconbridge Copper 3 1706 
Giant Gripp and 

Dungarvon 

1992 Giant Gripp Mines 8 921.1 Main Billiton 

1994 Challenger Minerals 6 3126.9 
Main Billiton and South 

Billiton 

1995 
Consolidated Abitibi 

Resources 
5 2236.3 

Main Billiton and Gripp 
Lake  

1996 NWT Copper Mines 2 1062 Main Zone and Teck Zone 

2006 East-West Resources 14 1166 Gazooma 

2007 East West Resources 24 2538.4 Teck Hill Showings 

2008 East West Resources 20 2914.95 
Gazooma and Gazooma 

North 

2010 White Tiger 13 2427.99 RM (Gazooma North) 

2011 White Tiger 11 1940.47 RM (Gazooma North) 

2012 White Tiger 10 2662.17 RM (Gazooma North) 

2013 White Tiger 3 460 RM (Gazooma North) 

Total  359 42687.78  
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Table 6.2: Marshall Lake Historical Trenching (Neilsen et al. 2010). 

Years Company Target 
Number of 
Trenches 

Area 

2006-2008 East-West Cherry Hill 1 Gazooma NE 

2006-2008 East-West Teck Hill 2 Teck Hill 

2006-2008 East-West Lease 4 Gazooma North 

2006-2008 East-West Tala 6 Tech Hill East 

2006-2008 East-West Jewel Box 1 North RM/Gazooma North 

2006-2008 East-West Gazooma 1 Gazooma 

2006-2008 East-West G Zone 1  

2006-2008 East-West Enzo 1 East Teck Hill 

2006-2008 East-West Lin Zn 1 East Teck Hill 

2006-2008 East-West Baseline Series 7 East Teck Hill 

2006-2008 East-West D Zone 3 "VTEM 6" area 

2006-2008 East-West North Copper 1 NE Teck Hill 

2006-2008 East-West Main Zone 1 Main Billiton 

2006-2008 East-West North Diabase 1 North Billiton 

Total   31  

 

7.0 GEOLOGICAL SETTING AND MINERALIZATION 
7.1 Regional Geology 
The following description of the Wabigoon Subprovince is from Percival et al. (2006) and the references 
found in those papers. The Marshall Lake Property is located within the eastern portion of the Wabigoon 
Subprovince of the Superior Province (Fig. 7.1).  
 
The eastern Wabigoon domain is a composite terrane with greenstone belts and intervening granitoid 
plutons that show variable Mesoarchean and Neoarchean origins. The supracrustal rocks have been 
divided into several assemblages. In the northwest, the 3000-2902 Ma Toronto and Tashota, and ~2739 
Ma Marshall assemblages may represent a continental margin sequence built on the Mesoarchean 
Winnipeg River terrane. The central part of the belt is dominated by rocks of oceanic affinity including 
tholeiitic basalts of the 2780-2769 Ma Onaman assemblage, 2738 Ma Willet back-arc rocks, and the 
overlying 2734-2722 Ma calc-alkaline Metcalfe-Venus assemblage of continental affinity. Across the 
southeastern Wabigoon domain, the 2740-2734 Ma calc-alkaline Elmhirst-Rickaby assemblage is 
possibly built on Mesoarchean Marmion-age substrate. Unconformably overlying clastic rocks were 
deposited after 2710 Ma. At least two sets of structures are present in the eastern Wabigoon domain: 
east-west-striking D1 folds and foliation (<2709 Ma) and east-west-striking, dextral transpressive D2 
structures and related shear zones most notable across the Humboldt Bay high strain zone. A 2694 Ma 
pluton provides a lower limit on the age of D2 deformation. Two general models have been proposed 
for formation of the Wabigoon domains: (1) an ensialic rift setting; and (2) an oceanic setting followed 
by accretion to the Winnipeg River terrane. 
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Figure 7.1: Major Tectonostratigraphic Assemblages of the Onamna ς Tashota greenstone belt, showing orientation 
and distribution of Proterozoic diabase dyke swarms, Eastern Wabigoon Subprovince (modified from Stott et al., 
2002). 
 

7.2 Property Geology 
The following description of the property geology is from Stott and Straub (1999), Stott et al. 2002, and 
the references found in those papers. The property is underlain by the ~2739 Ma Marshall Assemblage 
which is composed of a thick sequence of calc-alkalic dacite lavas and pyroclastic deposits that wrap 
around the synvolcanic 2736 Ma Summit pluton. The assemblage can be subdivided into several 
separate sequences of flows and tuffaceous units. The lower half of the assemblage, east of the Summit 
pluton, is composed of very thickly bedded tuff with minor lapilli-tuff beds. In many areas these 
deformed, biotite-altered and recrystallised rocks are difficult to distinguish from subvolcanic porphyry 
intrusions or high level cryptodomes. Most of the strata on eastern Marshall Lake are composed of 
massive to autobrecciated dacite flows and intrusions with intervening tuffaceous sequences that define 
a north-striking, openly folded stratification. The Albert-Gledhill metasedimentary assemblage separates 
the main volcanic center from a flow and dome complex, in eastern Marshall Lake, composed of dacitic 
flows and amphibole-garnet-bearing autobreccia. The trace element geochemistry and neodymium 
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isotopic characteristics of this assemblage are consistent with a calc-alkalic, continental margin arc 
constructed on Mesoarchean crust.  
 
Marshall assemblage is interpreted to be a submarine eruptive sequence, containing evidence of 
synvolcanic faults, associated hydrothermal discharge zones and intensely altered rock especially in the 
vicinity of the base metal deposits. The metamorphism in the area ranges from upper greenschist to 
lower amphibolite facies. The metamorphic mineral products of synvolcanic alteration within the dacitic 
rocks include: garnet, pink andalusite, fine-grained staurolite, and rare kyanite spatially associated with 
andalusite. A map of the Property geology is shown in Figure 7.2. 
 

 
Figure 7.2: Property geology map for Marshall Lake (modified from Stott and Straub, 1999). 

7.3.1 Gripp Tuff Sequence 

Much of the Gripp sequence, the lowermost sequence, is composed of very thickly bedded, altered 
dacitic tuff with widespread disseminated coarse biotite alteration and areas of acicular amphibole 
alteration. The basal section of the Gripp tuff sequence is intruded by the Summit pluton. Alteration 
includes widespread fine-grained disseminated garnet, biotitization especially in the upper part of the 
sequence, very fine-grained staurolite encrusted along fractures accompanied in a few places by 
andalusite; and net-veins of very fine-grained white feldspar with acicular amphibole. 
 

7.3.2 Marshall Tuff Sequence and Marshall Mineralized Band 

The Marshall Tuff Sequence is composed of several dacitic tuffaceous units varying from ash tuff to 
crystal and lapilli tuff. The Marshall Tuff Sequence is host to several zones of VMS mineralization and 
alteration. The Marshall Mineralized Band contains the bulk of the identified mineralization in the area. 
The base of the Marshall Sequence is a thickly bedded quartz crystal tuff containing small zones of lapilli-
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size material and is locally weakly altered and mineralized. This is overlain by the mineralized band, 
which varies from slightly quartz phenoclastic to a fine ash material that is finely laminated. This 
mineralized zone has been pervasively altered and metamorphosed to an assemblage of biotite, albite, 
and quartz, with minor garnet and rare amphibole. Superimposed on this alteration zone are discordant 
aluminosilicate-rich zones, defined by the presence of sericite, andalusite, and minor albite. Locally, in 
the vicinity of mineralization, this aluminosilicate alteration is associated with intense silicification and 
sulphidization. The areas of most intense alteration contain variable amounts of stratabound and 
stringer VMS mineralization such as the North Diabase, Adnarod, Main Zone, Bog Zone, and South Zone. 
Overlying the mineralized band is a series of progressively less altered tuffs, followed by a sequence of 
bedded coarse ash to fine lapilli tuff. Both of these units are affected by the discordant aluminosilicate 
alteration that underlies the Moose Creek Tuff. 
 

7.3.3 Camp Flow and Dome Complex and the Moose Creek Tuff 

The three dacitic flow and dome complexes (i.e., Camp complex, Deeds and Dog Island complex, East 
Marshall complex) are exposed in the eastern half of Marshall Lake and comprise thick dacitic flows and 
autobreccia. Individual, massive flow units can be identified, which grade upwards (eastwards) to 
autobreccia and hyaloclastic tuff breccia. In places, the brecciated upper part of flow units is 
indistinguishable from pyroclastic breccia. Iron-enrichment alteration (amphibole-garnet ± magnetite) of 
the matrix of autobrecciated to hydrofractured flows appears to be more intensely developed in the 
eastern part of Marshall Lake. 
 
The Camp flow and dome complex is defined by much smaller domes and flows than in the two 
complexes to the east. Numerous zones or areas of autoclastic breccia are present along the margins of 
the inferred domes. These zones are useful for distinguishing individual units and accordingly, several 
dome or flow units are mapped in this area. The units vary in texture from aphanitic to quartz- and/or 
feldspar porphyritic with 1 to 3% phenocrysts ranging 1 to 2mm in size. Locally some of these units are 
magnetic. 
 
The Moose Creek Tuff is a fine- to medium-grained ash tuff, with local rare beds containing small lapilli-
size material. The tuff varies from quartz porphyritic to aphanitic throughout the area. The Moose Creek 
Tuff is an interflow tuff, possibly derived from the break-down of autoclastic breccia or massive flow. 
Sections of this tuff are silicified, and often contain 3 to 5% disseminated and fracture-filling pyrite. In 
addition to silicification, aluminosilicate alteration is commonly associated with the mineralization in the 
tuff. 
 
Alteration within the Camp complex is weak, and where present it is discordant in nature. Local, small 
discordant zones of sulphidization and silicification underlie the Moose Creek Tuff. These zones of 
aluminous alteration are composed of sericite, andalusite, staurolite, and albite, with scarce kyanite in a 
few locations. This alteration locally changes outwards into zones containing a garnet-amphibole 
assemblage. 
 

7.3.4 Marshall Creek Tuff Sequence 

The Marshall Creek Tuff is a sequence of thickly to thinly bedded tuff that is very fine-grained to 
feldspar- and rarely quartz-porphyritic. Most commonly, beds are composed of homogeneous fine-
grained ash tuff, with small sections that appear to display local grading. 
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7.3.5 Deeds and Dog Island Flow and Dome Complex 

The Deeds and Dog Island flow and dome complex appears to be composed of multiple, possibly nested 
domes with flows and autoclastic breccia of dacitic to rhyodacitic composition. The flows and domes of 
this area are typically porphyritic, with feldspar dominant. Both aphanitic and quartz porphyritic volcanic 
rocks are present but limited in volume. Feldspar phenocrysts typically comprise 1 to 3% of the rock, up 
to 7%; they vary in size between flow units, ranging from 1 to 5mm in diameter. Quartz phenocrysts are 
generally smaller and less abundant. 
 
This stratigraphic sequence has been affected by a pervasive iron-enrichment alteration, which 
increases in intensity upwards through the section. This alteration is represented by a mineral 
assemblage of garnet + hornblende ± magnetite ± pyrrhotite that preferentially affects the more 
permeable autobrecciated units. The alteration almost completely replaces the original breccia matrix 
and, to variable degrees, pervades the fragments. This alteration is also weakly disseminated in the 
thick, massive portions of the flows. Locally, it completely replaces the host, leaving only hints, such as 
relict fragments and remnant quartz phenocrysts, as to the nature of the original rock type. 
 

7.3.6 Deeds Island Tuff 

A sequence of dacitic tuff to lapilli tuff, up to approximately 400m thick, lies above the Deeds and Dog 
Island flow and dome complex. The unit is well exposed on eastern Deeds Island. The tuff appears to be 
thinly to thickly bedded but the bedding is discontinuous.  
 

7.3.7 East Marshall Flow and Dome Complex 

The eastern half of Marshall Lake appears to be occupied by a massive to autobrecciated dacitic flow 
and dome complex. This massive sequence is separated from the main assemblage by the Albert 
metasedimentary sequence and is enveloped by metasedimentary rocks. It may represent a separate 
volcanic center adjacent to the Marshall volcano. The autobreccia facies of this complex displays a 
strong alteration to a garnet-amphibole assemblage. 
 

7.3.8 Sedimentary Rocks 

Sedimentary rocks form major stratigraphic markers in the region. The clastic units are generally 
composed of wacke-sandstone and mudstone. Magnetite-chert oxide facies iron formation, within the 
Albert clastic metasedimentary sequence, strikes southwards across the centre of Marshall Lake, 
forming a distinct aeromagnetic high and providing a valuable constraint on the stratigraphic framework 
of the area. This D2-folded aeromagnetic marker continues southwards into the Albert - Willet lakes 
area. 
 

7.3.9 Mafic Intrusive Rocks 

Gabbroic intrusions occur locally within the Marshall assemblage. Some appear to be synvolcanic dykes 
close to postulated synvolcanic faults. The most significant mafic intrusion, the Marshall Gabbro is a late 
tectonic body centered on the north shore of Marshall Lake. This is a semi-circular body composed of an 
outer zone of hornblendite and a core of gabbro. 
 

7.3.10 Felsic Intrusive Rocks 

Synvolcanic porphyry intrusions, larger than local sills, have been identified at the south end of Gripp 
Lake, west of Gripp Lake and in the center of eastern Marshall Lake. 
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The Summit pluton is an elliptical body with its long axis parallel to the subprovince boundary. It is 
composed of quartz phyric tonalite with amphibole or biotite-amphibole and is metamorphosed and 
deformed by D2. Consequently, it is interpreted as a synvolcanic pluton although it intrudes the 
lowermost stratigraphic section of tuff and incorporates tabular inclusions of dacitic tuff. 
 

7.3.11 Proterozoic Dykes 
Middle to Late Proterozoic mafic dykes postdate all other bedrock geology in the area. These dykes 
typically range from 10m to 40m in width and grain sizes depend on this thickness. Many of these dykes 
display an ophitic texture suggesting that they are diabase rather than gabbro. 
 

7.3.12 Structural Geology 

The entire volcanic assemblage, west of the Albert sequence, appears to be facing consistently 
eastwards. In the tuffaceous sequences, evidence for stratigraphic way-up directions is only locally 
noted in thin, graded beds. However, upward gradations from massive dacitic flows to autobreccia and 
hyaloclastic breccia face consistently eastwards in the eastern half of Marshall Lake. In addition, there is 
no evidence of refolding of strata, which supports the general observation that the strata face 
eastwards. Bedding (S0) of pyroclastic deposits is typically very thick (> 1m) across the region. 
 
A widely observed D1 flattening foliation lies parallel to the bedding and trends northwards throughout 
the area. This fabric might be related to burial since there is no evidence to indicate that this bedding-
parallel foliation is associated with folding. The only folds observed in this region are associated with D2 
deformation and the aeromagnetic map patterns illustrate large open D2 folding of the supracrustal 
strata. Bedding and D1 foliation dip consistently eastwards, away from the Summit pluton. Dips vary 
from moderate to shallow in the west and steepen in the eastern half of Marshall Lake across the 
massive dacitic flows of the dome and flow complexes.  
 
The entire Marshall-Gripp lakes region forms a large east-plunging D2 antiform that in part might be 
governed by the curviplanar shape of the large dacitic volcano, which appears to be centred in the 
vicinity of Summit Lake. D2 structures are the dominant tectonic features in the region. This 
deformation is characterized by open to tight folds of the S0/S1 foliation and by an axial planar cleavage 
and planar mineral alignment (S2) that trends eastwards and dips steeply to the south. West of the East 
Marshall flow and dome complex, the accompanying stretching lineation, L2 plunges consistently 
eastwards, parallel to the F2 fold axes, and is most intense in the central core of the large antiform. The 
mesoscopic F2 folds are commonly accompanied by crenular F2 folds, especially in thinly laminated 
tuffaceous beds that have been silicified, which preserved the fabric from the transposition effects of D2 
observed in places where the D2 folding is tight. In the East Marshall flow and dome complex, the S2 
foliation dips northwards and L2 becomes a down-dip lineation, plunging northwards. This change in 
ƻǊƛŜƴǘŀǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ŀƭƻƴƎ ǘƘŜ ƴƻǊǘƘŜǊƴ ǇŀǊǘ ƻŦ ǘƘŜ ōŜƭǘ ǘƻ ǘƘŜ hΩ{ǳƭƭƛǾŀƴ [ŀƪŜ ŀǊŜŀ ό{ǘƻǘǘ ŀƴŘ tŀǊƪŜǊ 
1997). 
 
The only late tectonic intrusion in the map area is the Marshall Gabbro, with which there is no evidence 
of an associated D3 contact strain aureole in the adjacent volcanic rocks, in contrast to the presence of 
strain aureoles around the late intrusions in the central Onaman-Tashota belt (Stott and Straub 
1999). 
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7.3.13 Fault Zones 

Fault zones are not well exposed but are marked by linear topographic depressions such as strings of 
elongate lakes and bogs. Most of the northwest- and northeast-trending faults are late-tectonic features 
(D4) that crosscut the D2 structures. The most prominent northwest-trending fault is the locally named 
Moose Lake fault which passes through the northern arm of Gripp Lake. Along the northeastern shore of 
Gripp Lake, adjacent to the fault, locally intense and pervasive hematization and epidotization of the 
rock accompany brittle fractures that parallel the fault. 
 
The Moose Lake fault appears to continue and merge with the Pashkokogan fault along the English 
River. Wabigoon boundary. Limited evidence of displacement among these brittle fractures is consistent 
with right-handed transcurrent movement along the fault. Although the contact of the greenstone belt 
with the English River metasedimentary terrane appears to be un-faulted northwest of Marshall Lake, 
there is some evidence of a WNW-trending high strain zone close to and parallel to the subprovince 
boundary in the unit of unsubdivided gabbro and amphibolitized basalt. This high strain might continue 
to the Pashkokogan fault zone along the English River ς Wabigoon subprovince boundary. 
 
A synvolcanic age for some faults is locally inferred from indirect evidence. One fault in particular trends 
westwards along Gripp Creek near the old Marshall Lake drill campsite and its synvolcanic heritage is 
apparent from several lines of evidence: 
 

¶ The silicification of dacitic tuff is most intense near the fault and diminishes southwards. 
 

¶ The volcanic sequence transected by the fault is a pile of very thickly bedded dacitic tuff but an 
elongate, fault-parallel body of massive to autobrecciated dacite formed within this pile and 
apparently extruded from the fault. The autobrecciated portion of this effusive body occupies an 
area of approximately 200 by 200 m in the vicinity of the Marshall Lake drill campsite. Fine-
grained mafic dykes occur along and in the vicinity of the fault. 
 

¶ The altered tuffaceous strata on the southern side of the fault cannot be traced across the fault. 
 

7.4 Mineralization 
The following description of the Wabigoon Subprovince is from Stott and Straub (1999), Straub (2000, 
1999) and the references found in those papers. Marshall assemblage is interpreted to be a submarine 
eruptive sequence, containing evidence of synvolcanic faults, associated hydrothermal discharge zones 
and intensely altered rock especially in the vicinity of the base metal deposits. Historically, the volcanic 
massive sulphide mineralization associated with the Marshall Lake volcanic center was described as 
stratabound horizon of Cu-Zn-Ag-Pb occurrences in an intermediate to felsic volcanoclastic, containing 
tuffaceous to lapilli tuff facies, which are capped by ferruginous chert. 
 
The Marshall Lake area is host to numerous occurrences of base metal mineralization. Several 
distinct types of mineralization and alteration are present. The bulk of the surface-exposed 
mineralization in the area occurs as fine disseminations throughout the altered sequence of volcanic 
rocks. Based on field relationships, this mineralization appears to coincide with silica-sericite alteration. 
This alteration generally hosts stratiform, stringer and disseminated mineralization. Locally these zones 
of mineralization are deformed, but no evidence of significant remobilization of the mineralization is 
evident. Although the degree of deformation in these rocks has hindered previous mapping and 
exploration ventures, success may be achieved in this area through detailed mapping of both the 
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structural and lithological controls on mineralization. The presence of a distinct mappable package of 
rocks that contains stratiform accumulations of copper- and zinc-rich sulphides makes this region a 
significant target. 
 
Well over 112 known mineral occurrences of base-metal mineralization outcrop over an extensive area 
across the entirety of the Marshall Lake property. Significant mineralized showings are illustrated on 
Figure 7.3. The mineral occurrences are spatially associated with the felsic calc-alkaline fragmental 
meta-volcanic rocks consisting of the following types: 
 

1. Ubiquitous sulphide disseminations in thin metamorphic garnetiferous-amphibolite (actinolite-
hornblende) lenses throughout the major showings, such as Teck and Billiton (Main). 
 

2. Disseminated to massive lenticular sulphide shoots that represent migrated metal 
concentrations in the nose areas of minor folds, such as the Main Zone in the Marshall 
Mineralized Band. 
 

3. Disseminated sulphide mineralization in local shears and silicified zones across the entire map 
area. 

 

 
Figure 7.3: Local geology map of Marshall Lake showing location of mineralized zones. 

 
Main Billiton Zone is the most economically important deposit on the project, which was discovered in 
association with the Marshall Mineralized Band, by Teck-Hughes Gold Mines Ltd. in 1954. This zone is 
not a massive sulphide horizon, and exists as five lenses of stratabound /  stringer /  disseminated 
sulphides hosted within hydrothermally altered felsic rocks striking 1.5km. It is hosted within aphanitic 












































































