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DISCLAIMER 

The report must be read in light of the limitations and assumptions referred to throughout the 
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Subject to the limitations referred to above, all due care in the preparation of the report has 

been exercised and that the information, conclusions, interpretations and recommendations 

of the report are both reasonable and reliable. 

MASSA Geoservices makes no warranty or representation (expressed or implied) with regard 

to any commercial investment decision made on the basis of the report 

¶ this Disclaimer must accompany every copy of this report. 

  



 

14 

 

1: SUMMARY 

The current Technical Report, entitled ñNI 43-101 Technical Report on the Mineral Resource 

Estimation of the Pick Lake and Winston Lake properties, Ontario, Canadaò was prepared with 

an objective to report Mineral Resource estimate of the Pick Lake and Winston Lake properties 

and present it together with the characterisation of the data used, geological interpretations and 

assumptions made and explaining the estimation procedures assuring that the work completed 

and reporting is in accordance with the NI43-101 requirements and CIMM Guidelines. The 

report was prepared following the principles presented in the Form NI43-101F1.  

The Mineral Resource was estimated and report prepared and signed by Dr. M.Abzalov, 

Qualified Person (QP) of the project, with effective date of the report 15 October, 2020. The 

total Mineral Resource of the project, including Pick Lake and Winston Lake properties, is 

presented in the Table 1.1  

In 2019 Dr. M. Abzalov completed a JORC compliant resource calculation on the Pick Lake 

and Winston Lake properties.  Dr. Abzalov has confirmed that there has been no further work 

done on the properties since this time.   SUP agreed to provide the requisite data and 

information to the QP and CROPS for purposes of this report. 

 

Dr. Abzalov has reviewed the calculations and procedures he followed to prepare the resource 

estimation in 2019, and can confirm that these procedures are in accordance with the 

requirements of 43-101 for an indicated resource calculation,  and he confirms that the resource 

is current for the purpose of this report. 

Table 1-1: Mineral Resources of the project (Pick Lake and Winston Lake properties) 
estimated at 3% Zn cut-off grade. Effective date of the estimate is 15 October, 2020 

Classification 
Tonnes 

(Mt ) 

Zn 

(%) 

Cu 

(%) 

Au 

(g/t) 

Ag 

(g/t) 

Indicated 2.07 17.9 0.8 0.4 33.6 

Inferred 0.27 16.2 1.0 0.3 37.2 

 

Notes to Accompany Mineral Resource Table:  

There has been insufficient exploration to define the inferred resources tabulated above as an indicated or 

measured mineral resource, however, it is reasonably expected that the majority of the Inferred Mineral 

Resources could be upgraded to Indicated Mineral Resources with continued exploration.  

Mineral resources which are not mineral reserves do not have demonstrated economic viability. 

There is no guarantee that any part of the mineral resources discussed herein will be converted into a mineral 

reserve in the future. The estimate of mineral resources may be materially affected by metallurgical, 

commercial, environmental, permitting, legal, marketing or other relevant issues 

1.1 Property characterisation and ownership 

The Pick Lake and Winston Lake properties will be acquired by CROPS Inc. through the 

acquisition (the ñAcquisitionò) by CROPS Inc. of all of the issued and outstanding shares in 

Pick Lake Mining Limited (ñPick Lakeò), an indirect subsidiary of Superior Lake Resources. 
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At the time of the Acquisition, Pick Lake will own the properties. Completion of the 

Acquisition is subject to a number of conditions, including approval of the Acquisition by the 

shareholders of both CROPS Inc. and Superior Lake Resources. 

The property is located approximately 150 km east of Thunder Bay within the NTS 

map sheets 42D/14 in the Pays Plat Lake area.  The approximate coordinateôs centre of the 

property is 471520E and 5426230N (UTM NAD 83, Zone 16). It can be accessed by vehicles 

year-around using the Trans-Canada Highway 17 and then by the Winston Lake mine road. 

The Project is located within a single contiguous group of claims consisting of 23 patented 

mining claims, 2 mining leases, 26 legacy claims, 23 boundary claims and 276 single cell 

claims. The regional tenements consist of 55 legacy claims, 28 boundary claims, 242 multi-

cell claims and 462 single cell claims mining claims covering approximately 176 square 

kilometres (km2). The tenements are all in good standing, with Superior Lake Resources (the 

project owner at the time of signing the report) engaging The Claim Group out of Belleville, 

Ontario to manage the regulatory requirements of the mining claims. 

The Winston Lake - Pick Lake project is free of environmental liabilities. The Dr.M. Abzalov 

(QP of the project) has been advised by management that there are no impediments to 

recommencement of mining activities. 

1.2 Geological background 

The Project occurs in Archean rocks of the Southern Superior Province which forms the core 

of the Canadian Precambrian Shield. It consists of a collage of Archean greenstone belts, that 

coalesced between 2.72 and 2.68 Ga and were intruded by a complex system of granitoid rocks. 

The Superior Province is particularly well endowed with gold, copper-zinc and nickel deposits, 

as well as other commodities in lesser amounts. 

1.2.1 Regional geology 

The project occurs along the northern margin of the Wawa subprovince in the Wawa-Abitibi 

terrane near the margin with the Quetico subprovince. The Wawa subprovince contains a series 

of greenstone belts that formed at approximately the same time in the late Archean at a similar 

stratigraphic interval hosting gold, nickel and zinc deposits, including Geco Zn-Cu deposit at 

Manitouwadge, and which may correlate with the well-endowed Abitibi subprovince. It is 

interpreted to have formed in an accretionary belt during the Kenoran Orogeny (ca. 2.95 to 

2.68 Ga), resulting in at least three distinct periods of deformation and metamorphism of the 

bel 

1.2.2 Project geology 

The Winston Lake assemblage of the Winston Lake greenstone belt consists of the mixed 

felsic-sedimentary sequence with mafic flows generally striking in a north to northwest 

direction and dipping moderately to the east-northwest.  
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The Winston Lake assemblage is interpreted to be overlain by the Big Duck Lake assemblage, 

which is dominated by mafic volcanic rocks containing gold mineralisation. 

The contact between the Winston Lake and Big Duck Lake Assemblages was intruded by 

differentiated mafic sills, the largest of which is known as the Zenith gabbro, during or shortly 

after the cessation of volcanism 

The ñLower Clastic Successionò that hosts the Pick Lake deposit and the Ciglen prospect 

consists of quartz-feldspar-biotite schist and gneisses. The ñMain Felsic Unitò consists of 

quartz- and feldspar-bearing felsic volcanic rocks.  

The ñCamp Felsic Unitò is interpreted to consist mainly of volcaniclastic rocks, which are 

partially silicifi ed. This unit forms the immediate footwall to the Winston Lake deposit. The 

ñWinston Lake Intervalò, also informally referred to as the ñWinston Lake Horizonò, is 

interpreted as a top of the Winston Lake assemblage. It consists of planar-bedded amphibole-

rich and quartz-rich layers interpreted to represent alternating mafic and chemical sedimentary 

bands, respectively, along with the Winston Lake VMS deposit. This unit contains mafic flows 

and is intruded by mafic sills and dykes to the south of the Winston Lake deposit. 

Large granitoid complexes have intruded the western and southern margins of the Winston 

Lake Assemblage. 

1.2.3 Mineralisation 

The Pick Lake and Winston Lake deposits and all nearby prospects are examples of 

metamorphosed volcanogenic massive sulphide (VMS) deposits, that form in collisional 

oceanic tectonic environments in areas of localized rifting. 

The studied mineralisation belongs to the bimodal mafic volcanic sub-type of the VMS 

deposits, also known as Canadian-shield or Noranda-type VMS deposits. The deposits of this 

sub-type are characterised by dominating of the mafic volcanics with the felsic volcanic rocks 

constituting less than 25% of the sequence.  

A significant characteristic of this deposit type is the tendency of the deposits to occur in 

clusters or ñcampsò either along a single stratigraphic horizon or stacked within the volcanic 

sequence. The deposits tend to form stratiform massive sulphide lenses with or without 

discordant feeder pipes cutting across the underlying stratigraphy. The massive sulphide lens 

may be displaced from the feeder pipe, which represents the hydrothermal vent onto the ancient 

sea floor. 

At both studied deposits mineralisation occurs as large sheet like body of the massive sulphides 

within a bedded volcanics and volcaniclastic rocks. Main sulphide minerals are sphalerite and 

chalcopyrite with minor pyrrhotite and pyrite. 

1.3 Exploration and development history 

The project has a long history of exploration and mining. The property was initially discovered 

by prospectors in 1879 when high-grade zinc ore was discovered in the Zenith Lake area, which 

is adjacent to Winston Lake deposit. In 1900 Ciglen prospect was discovered.  
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New significant discoveries of the base-metal mineralisation was made starting from 50s. 

Anderson occurrences have been discovered in 1952. That was followed by discovery of the 

Winston Lake deposit in 1982, and on the next year, in 1983, Pick Lake deposit was discovered. 

In 1986 the development of the Winston Lake Mine was commenced by Inmet Mining Limited, 

subsequently acquired by First Quantum Minerals Limited. Operations continued for 11 years 

with production from the Pick deposit adding to the ore feed from 1995 until operations were 

suspended in December 1998. The operation was finally closed in February 1999 due to a very 

low zinc price at the time. In total, 3.4 million tonnes grading 1.0% copper and 16% zinc was 

mined and processed. 

Sampling of the Pick Lake and Winston Lake deposits has been carried out using surface and 

underground diamond drilling that was carried out during the period of mining operations from 

1988 to January 1999. In total, 1809 drillholes were drilled on the project area by the previous 

operators and 3 drillholes were drilled in 2019 by the Superior Lake Resources.. 

Superior Lake has consolidated the Project ownership in 2017 and has since commenced the 

first exploration program in more than 20 years including drilling and geophysical survey that 

has allowed the Mineral Resource estimation. 

1.4 Mineral resource 

Mineral Resources of the Winston Lake and Pick Lake deposits were estimated (ASX 2018) 

using the data of the previous operators that were digitised and verified by the Superior Lake 

Resources. In 2019 Mineral Resources of the Pick Lake deposit has been updated (ASX 2019a) 

using additional data, including 3 new drillholes drilled in 2019 by the Superior Lake 

Resources.  

1.4.1 Resource estimation data 

Geological interpretation and the Mineral Resource estimation are mainly based on the drill 

holes data and was supported by the maps of the underground workings and the geophysical 

survey data. The drillholes database that was compiled by Superior Lake for estimation Mineral 

Resources presented in this Technical Report contains 1812 drill holes.  

The drill holes data were digitised from the mine plans and cross-sections entry from hardcopy 

logs into Excel. All data in Excel was then checked against the original hardcopy logs including 

collar information, downhole surveying, geology logging and assays. Any errors detected in 

the Excel files was corrected. Intervals not sampled were assigned a zero-grade value. 

Drillholes were uploaded to 3D mining software packages for error detection and for on-screen 

inspection and validation. Validation included checks of the location, downhole surveys, 

sampling intervals and the data integrity were made. The data validation also included the data 

checks against plans, cross sections and long sections that was used to detect any errors in data 

entry for both locations and downhole data. 
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In order to verify the historic data 64 drill core samples has been collected from the historic 

drill core and submitted to ALS Canada Ltd Laboratories in 2018. Sample preparation has been 

done at Thunder Bay, and analysis in Vancouver. This was made as an independent check and 

validation of the historic data.  

Samples were quarter core, crushed to 70% passing 2mm, and pulverised to 85% passing 

<75um.  Analysis for Zn and Cu were carried out using Inductively Coupled Plasma- Atomic 

Emission Spectroscopy (ICP-AES), Au by 30gram Fire Assay with an Atomic Absorption 

Spectroscopy finish, Ag was by Aqua Regia with an AAS finish. 

The results have shown a good repeatability (correlation 0.99) of the historic values confirming 

that the data are accurate and lacking bias. 

For estimation purposes the drillhole samples have been composited to 1 metre composites.  

High grade cut-off was applied to the composited data. The cut-off values, determined at 

approximately 2% on the probability curve, were as follows: 

¶ Zn - 38% 

¶ Cu - 2.4% 

¶ Au - 0.7 g/t 

¶ Ag - 95 g/t 

The top-cut were applied if the estimated block was located at the distance of 30m and larger 

from the data point. 

1.4.2 Geological interpretation and wireframing 

The interpretation of continuity was based on the drillhole data and the mine plans, including 

the ore drive level plans that showed mapping information for the sulphide horizon. The 

mineralisation was defined by intervals logged as massive and semi-massive sulphides within 

the clotted rhyolite or tuff units.  The assay values for zinc were compared to these intervals 

and found to correlate well.  The zinc 1% assay values were used to select intersections where 

no logging information was present. These data have been digitised and 3D wireframes of the 

mineralised domains created using LeapFrog software. 

1.4.3 Density 

Historic data contains measured dry bulk density values, referred as SG (654 samples) and the 

calculated values, referred as CSG (714 samples). The latter were estimated using the following 

equation: 

 

S% =Sulphide % calc, R%= re-Py% 

Estimated densities correlates well with measured densities 
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1.4.4 Variography 

Grade continuity was estimated by constructing the variogram models for Zn, Cu, Ag, Au and 

the Density. In order to accurately reproduce the actual grade distribution in the Mineral 

Resource model, the internal zoning of the VMS mineralisation the estimation was facilitated 

by applying the unfolding techniques to the block model and drillholes. The central line 

flattening algorithm of Micromine® was used for this purpose. 

1.4.5 Block model parameters 

Wireframe was infilled by the blocks (parent cells) of 20x20x1m. These parent cells are 

suitable for the data distribution at the studied deposits. At the Pick Lake deposit, the drillholes 

are distributed approximately as 30-40 x 30-40m grid, and 20x20m at the Winston Lake 

deposit.  

In order to accurately fit block model into the wireframes the parent cells are split onto sub-

cells 0.5x0.5x0.5m for Pick Lake deposit and onto 1 x 1 x 1 m for Winston Lake deposit.  

1.4.6 Estimation procedures 

Estimation of the mineralisation grade was made using Ordinary Kriging (OK) technique that 

was applied to Zn, Cu, Au and Ag. 

 

Estimation procedure included several steps: 

The drillholes samples have been marked by assigning the codes corresponding to the 

wireframe that includes that sample. Samples located outside of the wireframes have not been 

coded. 

 

At the Pick Lake 6 wireframes present, referred as 10 (main body), 11, 12, 13, 14, 33.  

At the Winston Lake only one wireframe, referred as 21. 

 

The drillhole samples have been coded accordingly to the wireframes: 10, 11, 12, 13, 14, 33 

and 21. 
 

The code was written in the field denoted as SUBZONE (drill holes assay file). 

 

Because the sample lengths were different the samples have been composited to 1m 

composites. Compositing was made using a special algorithm that redistribute the intervals in 

order to eliminate residuals of compositing. This is was initially developed by Datamine ® and 

colloquially is referred as óoptimalô algorithm. 

 

In order to accurately reproduce in the resource model, the internal zoning of the VMS 

mineralisation the estimation was facilitated applying the unfolding techniques to the block 
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model and drillholes. The central line flattening algorithm of Micromine® was used for this 

purpose. 

 

After flattening, the data have been transferred to Isatis® where the metal grades have been 

estimated into the block of 20(X) x 20(Y) x 1(Z)m. Coordinates were in the unfolded space. 

 

Two passes of estimation were used: 

                 Pick Lake 

1st pass:              search radii 60x60x2 

Min samples       4 

Max samples      16 (no declustering used) 

 

2nd pass:              search radii 60x60x4m  

Min samples       1 

Max samples      12 (no declustering used)  

 

          Winston Lake 

1st pass:              search radii 30x30x4m 

Min samples       8  

Max samples      16 (no declustering used) 

 

2nd pass:              search radii 60x60x6m 

Min samples       6 

Max samples      16 (no declustering used) 

For the Winston Lake deposit second pass estimation was made using Simple Kriging with a 

local mean. Local mean grades were estimated by averaging all samples located with the 

80x80x10m panels. 

After completion of the estimation the block model have been transferred back to Micromine 

and estimated block grades have been copied to corresponding them sub-cells. 

1.4.7 Validation of the estimate 

The model was visually inspected and compared with the drillholes data. Review of the model 

by cross-sections has shown that model accurately reproduces layering and zoning of the VMS 

seam. 

 

After that, estimated grades were validated by comparing the estimated block grades with 

corresponding them drillhole sample grades. The data have been grouped by 40m benches 

drawn across the deposit. Results are presented on the saw-tooth diagrams which confirms that 

Mineral Resource model accurately honours the drillhole data and reproduces the local 

variability of the grade.     
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1.4.8 Classification  

Confidence in the Mineral Resource estimate was assessed using conditional simulation 

technique applied to the data of the Lower Pick sub-domain.  The distribution of the drillhole 

in this area is approximately 30-35 x 35-40m grid. 

Estimation of the Mineral Resource model uncertainty includes several stages. Initially, the 

stochastic 2D point models were constructed using Sequential Gaussian Simulation (SGS) 

techniques for metal accumulations of Zn. The SGS method was applied to the point data, 

corresponding to the exploration drilling grids of interest. In this study these were 10x10, 

20x20, 40x40, 60x40, 80x80 and 100x100m grids. 

In order to estimate uncertainty of the estimated Mineral Resources the simulated point data 

need to be combined into the volumes corresponding to the chosen volumes of mineralisation. 

In the current study two volumes were analysed, these are the entire Lower Pick sub-domain 

and the volumes, corresponding the annual production of the Pick Lake mine, which is used 

for defining the drilling grid applicable for estimation Indicated Mineral Resources. Thus, the 

used approach has allowed to deduce from the SGS model the two measures of the Mineral 

Resource uncertainty, the global uncertainty of the tonnage and grade of the entire Lower Pick 

sub-domain and local uncertainty, obtained for volumes corresponding to the annual mine 

production.  

Based on the conditional simulation (SGS) results the estimated Mineral Resources were 

classified into Indicated and Inferred Mineral Resource categories:  

¶ The blocks were classified as Indicated Resource if the block is located at the distance 

in the unfolded space approximately 30-40(X) x 30-40(Y)m from the nearest drillhole.  

¶ The blocks, that are estimated by Pass-2 of kriging (Pick Lake: search radii 60x60x4m 

and minimum 1 ï 12 sample; Winston Lake: search radii 60x60x6m and minimum 6 ï 

12 samples) and located outside of the 40x40m area were classified as Inferred 

Resource.  

1.4.9 Mineral Resource statement  

Mineral Resources of the project estimated and reported using 3% Zn as a lower cut-off are 

summarised in the Table 1.1. For comparison, the Mineral Resources are also reported using 

6% Zn as a lower cut-off (Table 1.2). 

Table 1-2: Mineral Resources of the project estimated at 3% and 6% Zn cut-off grade  
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Notes to Accompany Mineral Resource Table:  

There has been insufficient exploration to define the inferred resources tabulated above as an indicated or 

measured mineral resource, however, it is reasonably expected that the majority of the Inferred Mineral 

Resources could be upgraded to Indicated Mineral Resources with continued exploration.  

Mineral resources which are not mineral reserves do not have demonstrated economic viability. 

There is no guarantee that any part of the mineral resources discussed herein will be converted into a mineral 

reserve in the future. The estimate of mineral resources may be materially affected by metallurgical, 

commercial, environmental, permitting, legal, marketing or other relevant issues 

1.5 Conclusions and Recommendations 

The completed study demonstrates that the project, including the Pick Lake and Winston Lake 

deposits, contains high grade Mineral Resources. This project is characterised by one of the 

highest Zn grades of the currently registered base-metal projects. Resources of the project are 

robust with over 90% classified in the Indicated Mineral Resource category. Nevertheless, 

further on-mine based exploration is warranted because mineralisation is not fully constrained 
by drilling and further delineation of the massive sulphide bodies is possible.  

The green-field exploration targets, described in the Technical Report, also warrants further 

investigation and systematic exploration, in particular, using the modern methods of the ground 

and downhole EM techniques coupled with IP survey. Prioritisation of the anomalies should 

be made using the geochemical data.  
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2: INTRODUCTION 

The project, referred here as Pick and Winston Lakes (PWL) project, contains high-grade 

resources of zinc.  The details of the resource estimation have been presented in this Technical 

Report, ñNI 43-101 Technical Report on the Mineral Resource Estimation of the Pick Lake 

and Winston Lake properties, Ontario, Canadaò, which is dated as 15 October 2020 (effective 

date of NI43-101 notation).  

2.1 Terms of reference 

The following report was prepared to provide a National Instrument 43-101 (NI43-101) 

Technical Report for the Pick Lake and Winston Lake properties, Ontario. The report was 

prepared by Dr. M. Abzalov of the ñMASSA geoservicesò at the request of board of the CROPS 

Inc.  The CROPS Inc has a head office at:  

 

Suite 650-200, Burrard Street, 

VANCOUVER, BC, Canada, 

V6C 3L6 

 

This Technical Report is prepared in accordance with the requirements of National Instrument 

43-101 (ñNI 43-101ò) and Form NI 43-101F1 of the Ontario Securities Commission (ñOSCò) 

and the Canadian Securities Administrators (ñCSAò). The Mineral Resource in this estimate 

was prepared in accordance with the Canadian Institute of Mining, Metallurgy and Petroleum 

(ñCIMò), CIM Standards on Mineral Resources and Reserves, Definitions and Guidelines 

prepared by the CIM Standing Committee on Reserve Definitions. 

 

The purpose of the current Technical Report is to provide an independent, NI 43-101 Technical 

Report and Initial Mineral Resource Estimate on the PWL Property.  

 

The author understands that this report will be used for the project evaluation and decision-

making purposes and will be filed on SEDAR as required under TSX regulations. This 

Technical Report may also be used to support public equity financing. 

2.2 Sources of information 

The report summarises the study undertaken by Dr. M. Abzalov (QP of the project) that was 

focused on estimating Mineral Resources ensuring that data, estimation procedures and the 

results are in accordance with the JORC (2012) and NI43-101 (2011) jurisdictions. The study 

was based on the geological data, primarily on the exploration drilling data including 1,755 

drillholes (Table 2.1) that were supplemented by geological maps, different geophysical data 

and geochemical sampling results.  

 

Data has been validated and compiled into database by the Superior Lake geologists, which 

included re-assaying of the selected intervals for verification purposes.  
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The report also uses, in part, the internal company technical reports of the previous owners of 

the project including the technical reports prepared by the consultants as listed in the 

References of this Technical Report and have been directly quoted and otherwise indicated in 

the report where appropriate.  

 

Public domain data was used where these were found of sufficient quality for Mineral Resource 

estimation purposes, these included mainly geological maps, reports and geoscientific papers. 

SRTM data was used for generating the topographic surface.   

 

Select technical data, including the wireframes of the sulphide bodies, as noted in this 

Technical Report, were generated and provided to MASSA geoservices by external consultants 

(Mark Drabble of Optiro, WA, Australia)  and MASSA geoservices has relied on the integrity 

of such data. 

Table 2-1: Drillholes used for Resource estimation 

¶ All drilling completed at both Pick Lake and Winston Lake properties was diamond 

drilling which has been drilled from both surface or underground. The resource is defined 

by a total of 215,397.7m of drilling in 1,755 holes. 

¶ Pick Lake: No. and total metres surface holes                    45 holes for 32,531m 

¶ Pick Lake: No. and total metres underground holes       202 holes for 28,990m 

¶ Winston:  No. and total metres surface holes                         57 holes for 9,307.7m 

¶ Winston:  No. and total metres underground holes      1,451 holes for 144,768.6m 

¶ Core size recorded as either BQ, TT46, LTK46, AW34, or AQTK.  

2.3 Details of personal inspection on the property 

Dr. M.Abzalov (FAusIMM) of MASSA geoservices, a Qualified Person (Resources) of the 

project under the regulations of NI 43-101 has reviewed the historic data and the drill core of 

the holes that were available at the drillcore storage facilities of the Ontario Ministry of 

Northern Development and Mines in Thunder Bay, Ontario.   

 

In 2019, during 2 -5 February, Dr. M. Abzalov, conducted a site visit to the Property. The visit 

was undertaken during drilling carried by Superior Lake Resources. Dr. M. Abzalov during the 

site visit has reviewed the field procedures, with emphasis on drill holes logs, sampling and 

documentation quality, and analysed the obtained drill core.  

All field procedures observed were found satisfactory and compliant with the industry 

standards. Drilling results were in a good accordance with the exploration model. 

 

In addition to the technical investigations on site, Dr. M. Abzalov has held discussions with 

geologists from Ontario Geological Survey, with the contract geologists supervising drilling 

and with geophysicists regarding all pertinent aspects of the Project.  
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2.4 Units and currency 

Unless otherwise stated all units used in this Technical Report are metric. Gold assay values 

(Au) are reported in grams of metal per tonne (ñg/t Auò) unless ounces per ton (ñoz/T Auò) are 

specifically stated. The following list shows the meaning of the abbreviations for technical 

terms used throughout the text of this Technical Report. 

 

Abbreviation Meaning 

ñAASò atomic absorption spectrometry 

ñAusIMMò Australasian Institute of Mining and Metallurgy 

ñAEMò aerial electromagnetic(s) 

ñASXò  Australian Stock Exchange 

ñaslò above sea level 

ñAgò silver 

ñAuò gold 

ñBHEMò bore hole electromagnetic(s) 

ñcmò centimetre(s) 

ñCAD$ò Canadian Dollar 

ñCIMò Canadian Institute of Mining, Metallurgy, and Petroleum 

ñCPò Competent Person (JORC jurisdiction) 

ñCRMsò Certified Reference Materials 

ñCuò copper 

ñDDHò diamond drill hole 

ñEMò electromagnetic(s) 

ñftò foot 

ñGaò giga annum or billions of years 

ñg/tò grams per tonne 

ñhaò hectare(s) 

ñICPò inductively coupled plasma 

ñICP-AESò inductively coupled plasma atomic emission spectroscopy 

ñJORCò Australasian Code for Reporting of Exploration Results, Mineral 

Resources and Ore Reserves 

ñkò thousand(s) 

ñkmò kilometre(s) 

ñlbò pound 

ñLF-EMò low frequency electromagnetic(s) 

ñmò metre(s) 

ñmmò millimetre 

ñMaò millions of years 

ñmagò magnetic(s) 

ñMSò mass spectrometer 

ñNIò National Instrument 

ñNSRò net smelter royalties 

ñozò ounce 

ñPEAò Preliminary Economic Assessment  
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ñPEMò pulsed electromagnetic(s) 

ñPWL projectò Pick-Winston Lakes project 

ñppbò parts per billion 

ñppmò parts per million 

ñQA/QCò quality assurance/quality control 

ñQPò Qualified Person (NI43-101 jurisdiction) 

ñSOPsò standard operating procedures 

ñtò metric tonne(s) 

ñTò Imperial ton(s) 

ñTDEMò time-domain electromagnetic(s) 

ñUTMò Universal Transverse Mercator grid system 

ñVLF-EMò very low frequency electromagnetic(s) 

ñVTEMò versatile time-domain electromagnetic(s) 

ñVWAPò volume weighted average price 

ñZnò zinc 
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3: RELIANCE ON OTHER EXPERTS 

Copies of the tenure documents, operating licenses, permits, and work contracts were not 

reviewed and MASSA geoservices completely relied on management for such information, as 

well as the independent Title Opinion of the Superior Lake Zinc Project prepared by Weilers 

Law dated October 29, 2020 which is included herein as Appendix 2, as it applies to Chapter 

4 (Property Description and Location) of this Technical Report. CROPS Inc has confirmed 

these data are reliable. 
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4: PROPERTY DESCRIPTION AND LOCATION 

This section describes the location of the PWL project and explains the land tenure of the claims 

included into the PWL project. 

4.1 Location 

The property is located approximately 150 km east of Thunder Bay (Fig. 4.1a). It is 
located within NTS map sheets 42D/14 (Fig.4.1b) in the Pays Plat Lake area. The 
approximate coordinateôs centre of the property is 471520E and 5426230N (UTM NAD 83,  

Zone 16).   

 

 
(a) 

 
(b) 

Figure 4-1: Location of the Pick-Winston Lakes (PWL) project: (a) map of Ontario 

showing location of the project: (b) location of the project shown on the on the 

1:50,000 scale topographic map (map sheet 42D/14 ï Schreiber)  
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4.2 Property Description and Tenure 

4.2.1 Project ownership 

After mining ceased at both Winston Lake and Pick Lake, the claims covering both deposits 

were held by Inmet Mining Corporation. During a review of mining claims by the Ontario 

Government, where mining claims were standardised to 400m x 400m claims, the Pick Lake 

claims were staked by Kevin Kivi, a prospector, in 2008. 

In 2013 First Quantum Minerals Ltd (TSE:FM, FQML), acquired Inmet and the ownership of 

the Winston Lake project site. In 2016 Ophiolite Holdings Pty Ltd (Ophiolite) entered into an 

option agreement with Kivi on the Pick Lake claims. A further agreement through Ishine 

International Resources Ltd (Ishine), along with an option agreement on the Winston Lake 

tenements created Superior Lake Resources Limited (ASX:SUP, Superior), an ASX listed 

company. The project ownership is illustrated in Fig. 4.2 

The Project is owned by Ophiolite. SUP (previously Ishine) owns 87.5% of Ophiolite. The 

minority shareholders in Ophiolite (remaining 12.5%) are required to contribute or be diluted 

down for any further project expenditure. Before Superior commits to developing the Project, 

it is expected that agreement will be reached for the minority shareholders of Ophiolite to 

exchange their Ophiolite shares for shares in Superior. 

 

Figure 4-2: Ownership structure 

The Pick Lake and Winston Lake properties will be acquired by CROPS Inc. through the 

acquisition (the ñAcquisitionò) by CROPS Inc. of all of the issued and outstanding shares in 

Pick Lake Mining Limited (ñPick Lakeò), an indirect subsidiary of Superior Lake Resources. 

Completion of the Acquisition is subject to a number of conditions, including approval of the 

Acquisition by the shareholders of both CROPS Inc. and Superior Lake Resources.  At the time 

of the Acquisition, Pick Lake will own the Pick Lake property and will have been assigned the 

option agreement on the Winston Lake property.  In order to exercise the Winston Lake option 

agreement and acquire 100% ownership of the Winston Lake property, Pick Lake must replace 

the optionorôs outstanding letter of credit currently issued in favour of the Ontario mining 

authority. 
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Pick Lakeôs ownership of the properties is subject to the following royalties: 

¶ 2% NSR to the previous owner of the Pick Lake property, 50% of which NSR may be 

bought back for C$1.0 million; and 

¶ 2% NSR to the previous owner of the Winston Lake property, 50% of which NSR may 

be bought back for C$3.0 million. 

4.2.2 Tenure 

The Project is located within a single contiguous group of claims consisting of 23 patented 

mining claims, 2 mining leases, 26 legacy claims, 23 boundary claims and 276 single cell 

claims (Fig. 4.3 and Table 4.1). The regional tenements consist of 55 legacy claims, 28 

boundary claims, 242 multi-cell claims and 462 single cell claims mining claims covering 

approximately 176 square kilometres (km2).  

The tenements are all in good standing, with Superior engaging The Claim Group out of 

Belleville, Ontario to manage the regulatory requirements of the mining claims. CROPS Inc 

will continue to engage The Claim Group to manage the regulatory requirements.ò 

 

Figure 4-3: Superior Lake Resources ï tenements  
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Figure 4-4: Superior Lake Resources ï claims at the Pick and Winston Lakes 

properties 

Table 4-1: Superior Lake tenement summary  

 

4.2.3 Claims Status 

Description of the Claims status presented in this section of the report is based on information 

supplied by management which was based on the claims status obtained from The Claim 

Group Inc (John L. Brassard, President, The Claim Group Inc., 26 Brimley Ct., Belleville, 

ON   K8N 5L5) in August, 2020 (Appendix 1).  



 

32 

 

CROPS has engaged the Weilers Law firm for independent opinion on the claims status 

(Appendix 2) which includes details of surface and access rights to the Properties, a summary 

of which is as follows: 

All but one of the claims comprising the Properties provide the claim owner with mineral 

rights, and, with certain conditions, surface rights.  The surface rights are subject to Crown 

Reservations relating to roads, trees, navigable waters, and shore access, as applicable.  The 

surface rights to one claim are owned by a third party. 

Status of SLR Pick-Winston Claims  

The status of the Pick-Winston SLR claims remains secure while the submitted assessment 

reports and associated pending distributions are reviewed by MENDM.  The Assessment 

Report submissions included: 

¶ Report of Work Assessment: Line Cutting and Ground Geophysical Report ($219,556) 

submitted Dec. 23, 2019. 

¶ Distribution completed for Line Cutting and Ground Geophysical Report submitted 

Dec 23, 2019. 

¶ Report of Work Assessment: 2018-2019 Diamond Drilling Report ($880,350) 

submitted Sept 30, 2019 

¶ Distribution completed for 2018-2019 Diamond Drilling Report submitted Sept 30, 

2019 

¶ Report of Work Assessment: Mapping and Sampling Report ($79,262) submitted Oct 

30, 2019. 

¶ Distribution completed for Mapping and Sampling Report submitted Oct 30, 2019 

¶ Report of Work Assessment: Diamond Drilling Report ($990,207) currently in the 

process of being submitted ï final draft in circulation (Pending Distribution). 

MENDM has 90 days following each of these submission dates to respond with an approval 

letter, or a Notice of Determination which might include notification that the Minister intends 

to make a determination to reject certain work, or reduce some assessment credits. In this case, 

SLR would have 45 days to respond.  

In extreme cases, the Minister may respond with a Rejection of Assessment Work Report 

(where the report failed to meet the requirements of the Regulation, or requirements set out in 

the Technical Standards). 

If no notice of determination is sent by the Minister within 90 days, all work and expenses 

included in the report shall be deemed to be accepted. 

Future Status of SLR Pick-Winston Claims: 

Assessment Credits will be required for renewing all Pick-Winston Claims in 2020, and for 

topping up the 25 "claims to lease" when required. Totals assessment credits needed will be 

$103,400 for annual renewal of the 100 Pick-Winston claims, and approximately $40,000 to 

meet requirements for the 25 "claims to lease".  

Subsequent renewals for the Pick-Winston Claims will be $93,400 per year for the 75 claims 

not included in the "claims to lease". 



 

33 

 

The SLR claims are currently benefiting from the relief from mining land management related 

duties du e the COVID pandemic.  As such: 

¶ Claim holders with anniversary dates on or before 31 December 2020 can apply for an 

exclusion of time for a period of up to 12 months within the 30 days preceding the 

anniversary date; 

¶ To reduce the number of applications, contiguous claims due outside the 30-day 

window, but on or before 31 December 2020, may be included in the initial request; 

¶ All claims in the request will be protected from forfeiture until the Ministry has 

processed the request. 

Exclusion of times for the Pick and Winston Claims are being made according to the protocol 

set out above. 

Status of Outer Tenements: 

All 129 multi-cell and boundary cell claims are secure and listed by MENDM as "Active 

(Pending Proceedings: Hold  Special Circumstances Apply (Yes)) ".  This status is a result of 

SLR's request for an "Exclusion of Time" due to the Pays Plat Moratorium. The claims should 

remain in this status until the Moratorium is lifted, but the request may have to be re-submitted 

annually.  

4.3 Environmental liabilities and permitting 

The Winston Lake - Pick Lake project is free of environmental liabilities. The Dr. M. Abzalov 

(QP of the project) has been advised by management that there are no impediments to 

recommencement of mining activities (Table 4-2). 

The environmental considerations are limited to the site rehabilitation, including the stockpile 

area, tailings dam, storage dams, and building foundations. Some restoration works have been 

initiated for the building foundations. The QP was informed by Superior Lake Resources 

management that a mining claim holder (of staked claims) is not liable for pre existing 

environmental issues on their claims, however he would become liable for a pre existing 

hazard if  it were to disturb it, for example by excavating a stockpile).  

Table 4-2: Superior Lake ï existing permits  
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If  in the future, a party obtains mining rights by staking a mining claim they will then be 

responsible for the pre existing liabilities on the claim (stockpiles, tailings etc.) and any 

necessary rehabilitation. This work would be covered in a mine closure plan for any new 

proposed mine.     

Monitoring of the water quality from the mine started at mine closure and will be required for 

a period of at least 10 years. 

Permits that are currently in place are presented in the Table 4.2. Additional permits required 

for development of the project have been requested by Superior lake Resources and the 

applications have been submitted.  

4.4 Social and Community Impact 

The author has been advised by the Management of Superior Lake Resources that the 

consultation process with the First Nations groups and local communities has started.  The 

Company is waiting for the official notice from the Ministry of Energy, Northern Development 

and Mines of the First Nations groups that will need to be negotiated with.  However, the 

Company recognises that the Pays Plat First Nation Group will be the primary group and as 

such has held a number of meetings with the Chief and Band Council with a Memorandum of 

Understanding (MoU) drafted and currently with the Pays Plat Council for comment. 

The MoU is considered a preliminary step towards obtaining the necessary Impact Benefit 

Agreements (IBA) with the First Nations groups. 

 



 

35 

 

5: ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 Access 

The property is located approximately 150 km east of Thunder Bay (Fig. 4.1a) and can be 

accessed by the Trans-Canada Highway 17 and then by the Winston Lake mine road, the 

initial 3 to 4 kilometres of this road are paved.. The project can be accessed by the vehicles 

year-around.  

Flights to Thunder Bay Airport run daily and it is roughly a 2-hour drive from Thunder 

Bay.  The town of Schreiber is approximately 10 kilometres east from the Winston Lake mine 

road and it is roughly a 30-minute drive from Schreiber to the PWL project (Fig. 5.1).  

 

 
 

Figure 5-1: Access roads to the Pick ï Winston Lakes project 
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5.2 Climate 

The Pick Lake property has a moderate climate with the average winter temperatures 

approximately -12°C and reaching ï 21°C in January. Summer temperatures average 13°C  

With highs up to 20°C in July. Annual precipitation according to Environment Canada website 

is 810mm. Snow falls from mid-November to mid-April.  

Drilling and mining can generally be carried out year-round. However, surface exploration 

work, including mapping and geochemical sampling may be carried from mid-April to mid-

November. 

5.3 Infrastructure and local resources 

The city of Thunder Bay, about 165 kilometres by road to the southwest and easily accessible

via Highway 17  (Fig.  5.1), is the nearest major city with a specialized 

workforce and  facilities  for  obtaining  mining/exploration  repairs  and  supplies.  

Schreiber,  a  small  town  with  good  infrastructure,  can  be  supportive  to  exploration  

and  mining  activities  in  the  region.  Accommodation and food service can be 

provided in the town of Schreiber.Extensive  infrastructure  is  already  in  place  due  to  the  

past  mining  activities  ofWinston  Lake  and  Pick  Lake  mines  within  the  area.   

Power is available at the Winston lake mine site. Water is available from surface water of 

the property. Capped ventilation raises were also observed during the visit of the property.  

5.4 Physiography 

The project area has moderate relief with variation from 425 to 600m above sea level (Fig. 

5.2). The hills locally are steep with cliffs over 30m. Soil is thin, but the area is locally covered 

by tills. Vegetation is dense, the project area is covered by birch, spruce, poplar and some pine 

trees.  

 

 

(a) 

 

(b) 

Figure 5-2: Physiography of the project area: (a) summer view; (b) area at the winter   
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6: HISTORY 

6.1 Exploration and mining history 

The project has a long history of exploration and mining. According to the data presented by 

Superior Lake management the property was initially discovered by prospectors in 1879 when 

high-grade zinc ore was discovered in the Zenith Lake area, which is adjacent to Winston Lake 

deposit.  

New discoveries of the base-metal mineralisation was made in early 50s, when Anderson 

occurrences have been discovered (Table 6.1). That was followed by discovery of the Winston 

Lake deposit in 1982, and on the next year, in 1983, Pick Lake deposit was discovered. Main 

exploration stages are listed in the Table 6.1. 

Superior Lake has consolidated the Project ownership in 2017 and has since commenced the 

first exploration program in more than 20 years including drilling and geophysical survey that 

has allowed the Project to advance through a positive Bankable Feasibility Study. 

 

Table 6-1: Main stages of the project exploration and development 

Year Company Work Results 

1900 Prospectors 
ω Prospecting 

Discovery of Ciglen occurrence 
Å  Trenching 

1951 S. Ciglen 

Å Trenching on the Ciglen 
occurrence 

The best result reported was   

 Å Channel sampling   
5.09% Zn and 0.08% Cu   

 over a true width of 0.9 m in a trench   

1952 
Lorne C. 

Anderson   
Andowan Mines   

Å Prospecting   Å Discovery of Anderson occurrence 

Å Drilling   Å DDH:0.5% Cu over 6.1 m. 

 1965   
 Zenmac Metal 
Mines Limited   

Å Drilling   

Investigation of the Anderson and 
Ciglen showings, however no assay 
reported    

 
1978-
1986   

 Corporation 
Falconbridge 
Copper   

Å Reconnaissance geological 
mapping  

Å Discovery of the Trail occurrence   

Å Lithogeochemical sampling 
Å Discovery of the Pick Lake deposit 
(formerly Anderson showing) 

Å Geophysical surveys  

Å Drilling  

 
1983-
1984   

 Noranda 
Exploration 
Company 
Limited   

Å Airborne magnetic and INPUT 
survey 

Two INPUT anomalies were recorded 
in the Sandridge Lake area   

Å Maxmin HLEM survey 

 Å Geological mapping 

Å Ground magnetic survey 

Å Pulse EM survey   

 
1987-
1992  

  Minnova Inc.   

Å Drilling Drillhole 67, from Pick Lake deposit 
has  returned 13.4 m grading 25% Zn, 
2.69% Cu, 106.1 g/t Ag and 0.4 g/t Au   

ÅGeological mapping 

ÅDownhole pulse EM survey 

Å Drifting from the 615m level of   
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1993-
1994   

 Metall Mining 
Corporation   

Å Winston Lake deposit in order to 
access the Pick Lake deposit  

Ciglen occurrences were tested by 
drilling   

Å Underground development   

Å Drilling  

Å Seismic survey   

 
1995-
1998   

 Inmet Mining 
Corporation   

Å Winze sinking at the Pick Lake 
Lower Zone 

Å Pick Lake deposit production  

Å Underground development 
ÅOperations were suspended on 
December 04, 1998.   

Å Drilling 

Å Mining and milling 

 
2008-
2010  

  Orebot Inc.   

Å Compilation and GIS mapping 

Geochemical anomalies located north 
of the Pick Lake shaft   

Å Geological mapping  

Å Prospecting 

Å Soil geochemistry 

Å Petrological studies 

Å Electron-microprobe work   

2011-
2013 

¶ Silvore Fox   

¶ Golden Share 
Å VTEM 
Å Rock-chip sampling 

Several VTEM conductors were 
identified 

2016 CSA Global 
Å Geochemical sampling  
(35 rock chis and 22 soil samples) 

Has confirmed presence of VMS 
mineralisation associated with VTEM 
conductors  

2018-
2019 

Superior Lake 
Resources  

¶ Data review and compilation into 
coherent 3D model 

¶ Verification sampling and 
assaying of the drill core 

¶ DHEM survey 

¶ Drilling the DHEM anomalies 

¶ Detailed technical and economic 
analysis of the project, mine 
design 

 

Successful completion of the Bankable 
Feasibility Study 

6.2 Historical Mineral Resource and Mineral Reserve estimates 

At the end of 1998, when mining ceased, remaining endowment were reported as 598,000t at 

21.2% Zn and 1.0% Cu.  

Readers are cautioned that this historical estimate was not completed using the 2014 CIM 

Definition Standards on Mineral Resources and Reserves, and is not supported by a technical 

report completed in accordance with NI 43-101.  A Qualified Person has not done sufficient 

work to classify the historical estimate as current mineral resources or mineral reserves and the 

Company is not treating the historical estimate as current mineral resources or mineral reserves. 

6.3 Past Production 

Development on the site of the Zenith deposit commenced in 1900 and by the end of 1901 

some 2,700 tonnes were mined.  Between the late 1960s and early 1970s an additional 165,000 

tonnes at 16.5% Zn of ore was mined before operations ceased. 

In 1986 the development of the Winston Lake Mine was commenced by Inmet Mining Limited, 

subsequently acquired by First Quantum Minerals Limited. In total, 3.4 million tonnes grading 

1.0% copper and 16% zinc was mined and processed. 
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The development of the Winston Lake Mine included a 1,000tpd mill (three-stage crushing 

circuit followed by a two-stage milling circuit) which produced approximately 900Mlbs of 

zinc, 53Mlbs of copper and over 50,000 ounces of gold at reported recoveries of 93% zinc and 

78% copper. Historical mining methods included mechanised cut and fill, AVOCA and 

Alimak. Towards the end of the mine operations, a test stope was successfully completed at 

the Pick deposit using sub-level longhole stoping. 

Operations continued for 11 years with production from the Pick deposit adding to the ore feed 

from 1995 until operations were suspended in December 1998. The operation was finally 

closed in February 1999 due to a very low zinc price at the time (US$0.42/lb). 

Historical zinc concentrate grades were between 52% and 53.5% zinc and copper concentrates 

ranged from 22% to 25% copper. The historic gold and silver grades in the copper concentrate 

were around 11g/t gold and 310g/t silver. Concentrates were considered high quality, free of 

deleterious elements and with low impurities of critical elements such as arsenic, antimony and 

mercury. 
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7: GEOLOGICAL SETTING AND MINERALIZATION 

The Project occurs in Archean rocks of the Southern Superior Province which forms the core 

of the Canadian Precambrian Shield. It consists of a collage of Archean greenstone belts, that 

coalesced between 2.72 and 2.68 Ga and were intruded by a complex system of granitoid rocks 

that were exhumed by approximately 2.48 Ga (Percival, 2007). The Superior Province is 

particularly well endowed with gold, copper-zinc and nickel deposits, as well as other 

commodities in lesser amounts. Description of the geology presented in the chapters 7 and 8 

of the Technical Report is largely based on the CSA report written by Turcotte and Verschelden 

(2013). 

7.1 Regional Geology 

The project occurs along the northern margin of the Wawa subprovince in the Wawa-Abitibi 

terrane near the margin with the Quetico subprovince (Fig.7.1).  

 

Figure 7-1: Generalised geological map and geochronology of the Wawa subprovince 

(Lodge et al., 2014)   

The Wawa subprovince contains a series of greenstone belts that formed at approximately the 

same time in the late Archean at a similar stratigraphic interval hosting gold, nickel and zinc 
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deposits, including Geco Zn-Cu deposit at Manitouwadge, (Fig. 7.1), and which may correlate 

with the well-endowed Abitibi subprovince (Percival, 2007). 

The Wawa subprovince is a typical Archean greenstone-granite terrane consisting of primitive 

ultramafic to felsic volcanic rocks and associated metasedimentary rocks intruded and enclosed 

by granitoids of 2.75 and 2.67 Ga age (Polat and Kerrich, 1999). It is interpreted to have formed 

in an accretionary belt during the Kenoran Orogeny (ca. 2.95 to 2.68 Ga), resulting in at least 

three distinct periods of deformation (Polat and Kerrich, 1999) and metamorphism of the belt. 

The Wawa subprovince in this region is interpreted to have been affected by the structural 

juxtaposition of stratigraphic units and ubiquitous upright folding, resulting in conflicting 

younging direction, structural repetition of stratigraphic units and inhomogeneous deformation. 

7.2 Project Area Geology 

The Winston Lake assemblage of the Winston Lake greenstone belt consists of the mixed 

felsic-sedimentary sequence with mafic flows generally striking in a north to northwest 

direction and dipping moderately to the east-northwest (Lodge, 2012, Lodge et al., 2014) (Fig. 

7.2).  

 
Figure 7-2: Generalised geological map and stratigraphic sections of the northern 

Winston Lake assemblage (Lodge et al., 2014) 

The Winston Lake Assemblage is interpreted to be overlain by the Big Duck Lake assemblage, 

which is dominated by mafic volcanic rocks containing gold mineralisation. The volcanic 

sequence is considered to face (i.e. young) stratigraphically to east and Lodge et al. (2014) 

report no obvious repetition of stratigraphic units due to folding or faulting, although dramatic 

lateral variations in volcanic units may conceal such repetitions. 

The ñLower Clastic Successionò hosts the Pick Lake deposit and the Ciglen prospect (Fig.7.2). 

It consists of quartz-feldspar-biotite schist and gneisses. The ñMain Felsic Unitò consists of 

quartz- and feldspar-bearing felsic volcanic rocks (Fig. 7.2). Hydrothermal alteration has 
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resulted in metamorphic assemblages containing quartz, sillimanite, biotite, garnet and 

staurolite, giving the rock a ñknottedò appearance. The ñCamp Felsic Unitò is interpreted to 

consist mainly of volcaniclastic rocks, which are partially silicifi ed. This unit forms the 

immediate footwall to the Winston Lake deposit. The ñWinston Lake Intervalò, also informally 

referred to as the ñWinston Lake Horizonò, is interpreted as a top of the Winston Lake 

Assemblage. It consists of planar-bedded amphibole-rich and quartz-rich layers interpreted to 

represent alternating mafic and chemical sedimentary bands, respectively, along with the 

Winston Lake VMS deposit. This unit contains mafic flows and is intruded by mafic sills and 

dykes to the south of the Winston Lake deposit. 

Several laterally extensive mafic volcanic units, including the Ladder Mafic Unit (Fig. 7.2), 

also occur throughout the Winston Lake Assemblage. Unaltered rocks consist of a plagioclase-

amphibole mineral assemblage that contains cordierite, amphibole biotite and garnet where 

altered in the footwall of the Winston Lake deposit. Pillows indicative of submarine eruption 

are preserved within the mafic units and provide the main indicator of younging directions 

(Turcotte and Verschelden, 2013). 

The stratigraphy of the rocks trends east-west in the southern portion of the Project, in an area 

referred to by Turcotte and Verschelden (2013) as the Rain Mountain-Gesic Block. This area 

consists of a series of mafic volcanic flows at the base of the succession conformably overlain 

by volcaniclastic rocks capped by the Rain Mountain-Gesic sulphide horizon. This sulphide 

horizon is interlayered with mafic volcanic rocks and varies in width from 2 m to 5 m but may 

be as thick as 15 m where preserved against gabbroic rocks to the north. It is interpreted to 

represent an exhalative horizon associated with submarine hydrothermal activity, but no 

significant sulphides have yet been encountered by drilling (Turcotte and Verschelden, 2013). 

The felsic volcanic and siliciclastic sedimentary units are thickest at the south end of the Pick 

Lake Property and thin on the northern part of the unit. 

Magmatic rocks of the Winston Lake Assemblage were emplaced around 2721.2 +/- 0.9 Ma 

(Lodge et al., 2014). The contact between the Winston Lake and Big Duck Lake Assemblages 

was intruded by differentiated mafic sills, the largest of which is known as the Zenith gabbro, 

during or shortly after the cessation of volcanism (Lodge et al., 2014). In detail, the gabbro is 

a series of sills injected along bedding planes. Mapping east of the Winston Lake Interval 

shows that there are layers of volcanic rocks intercalated with the gabbro sills, including the 

Winston Lake meta-chert, found well inside the gabbro on the north side of the project. 

Large granitoid complexes have intruded the western and southern margins of the Winston 

Lake Assemblage. However, some of the rocks interpreted to be granite on the east side of 

Winston Lake in contact with the siliciclastic sedimentary rocks are arkosic quartzite units 

interbedded with lithic arenite (Turcotte and Verschelden, 2013). This sequence contains 

highly magnetic arkosic quartzite layers which explain linear magnetic trends in the 

aeromagnetic data east of Winston Lake Assemblage may be related to these peripheral granite 

bodies. A single north to northeast-trending diabase dike of presumed Proterozoic age cuts the 

Rain Mountain-Gesic Block in the southern portion of the project. 

The area has undergone intense tectonic deformations (Fig. 7.2). According to structural 

analysis by Turcotte and Verschelden (2013) there were 4 main stages of deformations, which 

are summarised in the Table 7.1. 

 

Table 7-1: Main geological and tectonic events on the Winston Lake - Pick Lake 
project area (Tucotte and Verschelden, 2013) 
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7.3  Mineralisation 

The Pick Lake and Winston Lake deposits and all nearby prospects are examples of 

metamorphosed volcanogenic massive sulphide (VMS) deposits, that form in collisional 

oceanic tectonic environments in areas of localized rifting (Lodge et al., 2014). 

7.3.1 Pick Lake deposit 

The Pick Lake deposit occurs at the extreme western edge of the Winston-Big Duck Lake 

sequence of volcanic rocks, approximately 35 metres above a granitic contact. Aeromagnetics 

within the Project area depicts a distinctive ñVò shaped sequence of magnetic and non-

magnetic units converging to a northern ñVò apex and appears remarkably similar to the 

aeromagnetic character of the older Archean Warriedar Fold Belt in Western Australia which 

hosts the Golden Grove VMS deposits. 

The Pick Lake deposit occurs as a large sheet like zone of massive sulphides within a series of 

bedded pyroclastic rocks. Hydrothermal alteration exists in both footwall and hangingwall 

rocks resulting in varying assemblages of quartz, cordierite, biotite, anthophyllite, garnet, 

chlorite and sericite with minor disseminated sulphides. The hydrothermal alteration zone 

appears to be spatially related to the Winston Lake deposit; recent structural mapping provides 

evidence that Pick Lake and Winston Lake can be hosted within the same stratigraphic horizon. 

 (a) 
(b) 
































































































































