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1. SUMMARY 
 
The Hook Lake JV uranium project is situated in the southwestern portion of the 
Athabasca Basin in Northern Saskatchewan and includes nine claims having a total 
area of 28,683 hectares. The property is north of, and on trend with, high-grade uranium 
discoveries including Fission Uraniumôs Triple R deposit and NexGenôs Arrow deposit. 
Current ownership of the project is Cameco Corp. (39.5%), Orano Canada Inc. (39.5%) 
and Purepoint Uranium Group Inc. (21%) with Purepoint being the project operator 
since 2007.  
 
The Hook Lake property lies in the southwestern portion of the Athabasca Basin, 
Saskatchewan, which is the host to some of the worldôs largest and richest known 
uranium deposits. The Athabasca Basin is filled by relatively undeformed and flat-lying, 
mainly fluviatile clastic sediments of the Athabasca Group. This group unconformably 
overlies crystalline basement rocks of the Lloyd Domain that is part of the Rae Province. 
The Lloyd Domain consists of a series of granulite facies metamorphic grade 
granodioritic, granitic, gabbroic, and layered and blue quartz bearing gneisses with 
subordinate amounts of anorthosite, quartzite and pelitic gneiss. The Lloyd Domain 
comprises the crystalline basement below most of the western side of the basin, 
including that of the Hook Lake project, the Patterson Lake Corridor deposits (Arrow, 
Triple R and Spitfire showing), the deposits of the Carswell Structure and the Shea 
Creek uranium deposits. The Hook Lake project spans the Athabasca Basin edge with 
Athabasca sandstone absent in the southern portion and thickening to 500 to 550 
metres to the northern boundary. The basement and Athabasca sandstone in the Hook 
Lake project are overlain by up to 100 m of cover, including Cretaceous sedimentary 
rocks of the Western Canada Sedimentary Basin and Quaternary glacial sediments. 
 
Uranium mineralization was discovered within the Spitfire area during the 2014 
exploration program by drill hole HK14-09 that intersected strongly chloritized and 
sheared mafic dyke returning 0.32% U3O8 over 6.2 metres. Exploration success 
continued at the Spitfire Zone during 2016 with additional drill intercepts containing 
high-grade uranium mineralization. A highlight of the drill program was hole HK16-53 
that intersected 10.0 metres of 10.3% U3O8, including 1.3 metres of 53.5% U3O8. The 
high-grade Spitfire mineralization lies within basement rocks, expands southwest to join 
the Harpoon prospect (NexGen Energy Ltd.) and is hosted within a NE-trending, 
moderate to steeply SE-dipping graphite-rich shear zone. 
 
Uranium mineralization discovered to date at Hook Lake is associated with the central 
Patterson Lake conductive corridor that runs through the property and consists of an 
anastomosing shear zone which is locally strongly graphitic. Strain is preferentially 
concentrated along lithologic contacts, most notably at the contact between chloritized 
mafic dykes and the orthogneiss host rocks. Uranium mineralization commonly occurs 
as low-angle-dipping ore-shoots which originate at the upper contact of graphitic shear 
zones. 
 



2 
 

Exploration conducted by Purepoint to date on the Hook Lake project includes airborne 
electromagnetics (EM), line-cutting, ground induced polarization, EM and gravity 
surveys, a soil geochemical survey, and 143 diamond drill holes totaling 57,589 metres. 
The Patterson Lake conductive corridor was tested by 129 of the drill holes while nine 
holes targeted the Derkson conductive corridor and five holes were collared on the 
Carter conductive corridor. For 2022, the Hook Lake JV partners have budgeted for a 
ZȤTipper Axis Electromagnetic survey (ZTEM) over the northern portion of the Carter 
corridor where little ground geophysics has been completed. 
 
Priority exploration targets at Hook Lake continue to be associated with the central 
Patterson Lake conductive corridor and the western Carter conductive corridor. The 
Spitfire zone is currently considered to be adequately drill tested and that the results 
provide for a reasonable estimate of the contained uranium mineralization. It is believed 
that additional pounds of uranium could still be outlined at Spitfire at depth and along 
strike to the northeast.  
 
The Dragon shear zone area is still considered prospective for uranium deposition. Hole 
HK18-97A intersected 260 ppm over 0.3 metres, the strongest radioactivity returned at 
Dragon to date, while holes HK18-97A and 100A displayed the most intense 
hydrothermal alteration seen on the project outside of the Spitfire deposit. The Sabre 
Target Area remains prospective near hole HK19-105, which intersected strong 
hydrothermal alteration and elevated radioactivity including 125 ppm U over 1.3 metres, 
and north of HK21-118 towards the historic hole HK-02. The Jed Lake area towards the 
south is considered to still have exploration merit since HK15-20 drilled sandstone 
hosting significant dravite and S-kaolinite and intersected the graphitic conductor quite 
deep at 80 metres below the unconformity.  
 
The ñUò conductors are considered prospective and have not yet been drill tested. 
These strong, curvilinear conductors are located on the western side of the Patterson 
corridor, just west of Dwarf Lake. Cameco originally drilled one of these conductors in 
2003 with hole HK-15 but the hole was lost within sandstone at a depth of 210.0 metres. 
 
The 2019 Derkson area drilling showed that the strong clay alteration of basement rocks 
evidenced in historic holes was related to paleoweathering. However, unconformity-
related mineralization, as evidenced with historic hole DER-04, remains a potential 
target along the corridor as does the 2018 gravity low located approximately one 
kilometre west of DER-04. 
 
The Carter structural/conductive corridor is currently deemed as the most prospective 
target area on the Hook Lake project. The corridor is a long lived, reactivated fault zone 
that lies between the Clearwater Domain granitic intrusives to the west and runs parallel 
to the Patterson structural corridor to the immediate east. The Targeted Geoscience 
Initiative (TGI), a collaborative federal geoscience program, consider the Clearwater 
Domain intrusions as being high-heat-producers that warmed and circulated 
hydrothermal fluids over the structural corridors (Potter et al., 2020). Prolonged 
interaction of oxidized uranium-bearing fluids with basement rocks via reactivated faults 
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is thought to have formed the high-grade uranium deposits. The TGI hypothesis favours 
the Carter reactivated fault zone due to its proximity to the Clearwater Domain heat 
source. 
 
Based on the encouraging drill results from the Spitfire uranium deposit, the proximity of 
the Triple R and Arrow uranium deposits, and the favorable geologic setting, further 
uranium exploration is warranted. The highest priority target area is considered to be 
the Carter corridor due to the encouraging alteration and structures encountered during 
the initial 2008 Carter Corridor 3-hole drill program. The following recommendations are 
proposed by the author and a budget for this work has not been approved by the joint 
venture committee. 
 
Stage 1: Winter/Spring 2022: Drill testing of the strong SWML EM conductors along the 
Carter Corridor with an eighteen-hole, 6,800-metre drill program is recommended. 
Thirteen EM targets have been outlined for testing with two holes per target to be drilled 
when warranted. The proposed southern area holes are 400 to 600 metres apart while 
the proposed northern area holes are spaced 800 metres apart. 
 
Stage 2: Winter/Spring 2023: Follow-up drill testing of high priority targets with a twelve-
hole, 4,500-metre drill program is recommended.  
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2. INTRODUCTION 
 
The Hook Lake technical report was prepared for Purepoint Uranium Group Inc. in 
compliance with National Instrument 43-101 following the guidelines specified by 
National Instrument 43-101F.  The purpose of this report is to evaluate the potential of 
the property to host uranium mineralization.   
 
Scott Frostad, P.Geo., Vice President of Purepoint Uranium Group Inc., is the qualified 
person responsible for the content of this report. Mr. Frostad has been involved with the 
Hook Lake Project since June, 2007. His most recent visit to the site was during the last 
drill program between February 20th and March 5th, 2021. 
 
The available assessment data on the property that have been filed with Saskatchewan 
Energy and Resources has been reviewed, including examination of the airborne 
magnetic and electromagnetic (EM) surveys, ground EM surveys, a geochemical survey 
and drill log results from within, and proximal to, the property. References citing these 
files are included in Section 15.  
 
Data collected by Cameco Corp. has been reviewed and discussed with Cameco during 
Hook Lake technical meetings. 
 
The author has not verified the technical information in the past technical reports, but 
has formed opinions on the potential for the uranium mineralization in the project area 
primarily on the basis of the technical information and results of the Purepoint 
exploration programs. 
 
 
3. RELIANCE ON OTHER EXPERTS 

 
This report includes opinions on the geophysical data by Roger K. Watson, P.Eng., 
Purepointôs former Chief Geophysicist. Additional technical information that is beyond 
the scope, or expertise, of the authorsô work is the work of other qualified persons and is 
referred to through citations in the text below. 
 
Information concerning claim status, ownership, and assessment requirements, which 
are presented in Item 4, has been verified by the author. 
 
 
4. PROPERTY DESCRIPTION AND LOCATION 

 
The Hook Lake JV project is situated in the southwestern quadrant of the Athabasca 
Basin and is located approximately 75 kilometres south-southeast of Orano Canada 
Inc.ôs former Cluff Lake mine (Figure 1). It is located within the NTS map area 74-F-10, 
11, 14 and 15, with its centre at about 109° 10' west longitude and 57° 43' north latitude 
(Figure 2). The property consists of nine mineral claims totaling 28,683 hectares (Table 
1).  
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Figure 1: Location Map of the Hook Lake Project 
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Figure 2: Disposition Map of the Hook Lake Project  
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Table 1: Hook Lake Project ï Land Status Summary 

Disposition Area (ha) NTS 
Recording 

Date 

Annual 
Assessment 

at $15/ha 

Annual 
Assessment 

at $25/ha 
Next Work 

Due 

CBS 7804 4370 74-F-11, 14 & 15 2/3/1997 - $109,250  2-Feb-42 

CBS 7810 4198 74-F-11 & 14 2/3/1997 - $104,950  2-Feb-42 

CBS 7811 4370 74-F-10 & 11 2/3/1997 - $109,250  2-Feb-42 

S-106583 4351 74-F-11 & 14 1/23/2002 - $108,775  22-Jan-42 

S-106584 4404 74-F-11 & 14 1/23/2002 - $110,100  22-Jan-42 

S-107124 4358 74-F-10, 11 & 15 12/23/2003 - $108,950  22-Dec-41 

S-112481 74 74-F-11 12/14/2011 $1,110  - 13-Dec-41 

S-112482 605 74-F-11 12/14/2011 $9,075  - 13-Dec-41 

S-112483 1953 74-F-11 12/14/2011 $29,295  - 13-Dec-41 

 
 
The mineral claims are held in the name of Cameco Corporation (39.5%), Orano 
Canada Inc. (39.5%) and Purepoint Uranium Group Inc. (21%). On February 6, 
2007, Purepoint Uranium Group Inc., a public company listed on the TSX 
Venture Exchange, entered into an agreement with UEM Inc. to form a joint 
venture in the ongoing exploration of the Hook Lake uranium project. UEM Inc., a 
company owned 50% by each of AREVA Canada Inc. and Cameco Corporation, 
was reorganized on March 15, 2009 and the interest in the Hook Lake 
dispositions were equally divided between the two companies. Purepoint 
acquired their 21% interest in the Hook Lake project by spending $3,350,000 on 
exploration.  
 
In order to conduct work at the property, the operator must be registered with the 
Saskatchewan government and comply with the Saskatchewan Environmentôs 
Exploration Guidelines and hold the appropriate Temporary Work Camp Permit, 
Crown Land Work Authorization Permit, Aquatic Habitat Protection Permit, and 
Forest Product Permit. As well, the operator must comply with the Federal 
Department of Fisheries and Oceans that administers its own Guidelines for the 
Mineral Exploration Industry. 
 
A mineral disposition in good standing gives the owner mineral rights only; 
Saskatchewan Environment controls surface rights. Mineral Claim Status was 
granted for the claims comprising the Hook Lake property during 1997, 2002, 
2003 and 2011 (Table 1). The claims have accumulated enough excess credits 
to cover their annual requirements until 2041. 
 
 
5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 

AND PHYSIOGRAPHY 
 
Primary access to the property is via a 40-km trail that leaves the all-weather 
Provincial Highway 955, which starts in La Loche, SK, at kilometer 165.  Air 
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access is via float aircraft, ski-equipped aircraft or helicopter from Buffalo 
Narrows, SK (230 km SSE) or Fort McMurray, AB (150 km SW). 
 
The climate is typical of northern Saskatchewan, being cold in the winter, (-20 to 
-40 degrees Celsius) and hot in the summer (15 to 35 degrees Celsius).  
Precipitation is moderate. Freeze up begins in late October and break up occurs 
in late May.  During the period of freeze up, from December to April, accessibility 
in the area is enhanced by frozen muskegs and lakes. 
 
Some services are available in La Loche, SK including a hospital, gas station, 
groceries and freighting companies. Services available in Buffalo Narrows, SK 
include an airstrip, hotels and vehicle repairs. 
 
A temporary work camp, constructed in 2007, is located 100 metres north of 
Patterson Lake and includes a kitchen, eight sleeping cabins, office, core logging 
facilities, core splitting shack, hot shack, dry and a workshop. 
 
The property has varied topography due to Quaternary landforms that include 
drumlins, eskers, ground moraine and hummocky moraine. Outcrop exposure is 
sparse due to a blanket of glacial till that is locally in excess of 100 metres in 
thickness. The forest cover is comprised of mainly jack pine and spruce. The 
elevation of Patterson Lake is 504 metres above sea level (masl) while the 
elevation of the Patterson Lake camp is 511 masl. 
 
 
6. HISTORY 
 
Uranium exploration companies have been active along the southern rim of the 
Athabasca Basin beginning in the late 1960ôs.  A compilation of the historic 
ground geophysical surveys and diamond drill hole locations is provided in 
Figures 3 and 4. 
 
Canadian Southern Petroleum Ltd. near Newlands Lake initiated exploration in 
the Hook Lake area in 1969. Other companies active during this period included 
Canadian Occidental Petroleum Ltd., Getty Minerals Ltd., Houston Oil Ltd., 
Hudson Bay Exploration and Development, Imperial Oil Ltd., Kerr Addison Mines 
Ltd., Rio Algom Mines Ltd. and Saskatchewan Mining and Development 
Corporation (SMDC). Activities included soil, lake water and lake sediment 
sampling, geophysical surveys and diamond drilling. The exploration work 
resulted in the intersection of a minor zone of basement mineralization 
approximately five metres below the unconformity in the Derkson Lake area, 
DDH DER-04 by SMDC in 1978. This intersection averaged 0.24% U and 1.35% 
Ni over 2.5 metres (Rawsthorn and Harrigan, 1978). 
 
In 1980, a drill hole by SMDC just south of the current Hook Lake property, PAT-
04, returned 105 ppm U over 4.2 metres hosted within an interpreted basement  
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Figure 3: Historical Ground Work on the Hook Lake Project ï East Side 
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Figure 4: Historical Ground Work on the Hook Lake Project ï West Side 
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clay regolith (Johnston, 1980). A follow-up hole in 1982, PAT-13, intersected 64 ppm U 
over 9.0 metres again within a basement clay regolith (Atamanik, 1983). 
 
UEM initiated exploration in 1996 by completing a reconnaissance Athabasca Group 
boulder sampling program over the Hook Lake ñtrendò; which is comprised of a large-
scale northeast-trending magnetic low. Geochemical analyses indicated that the 
background geochemical signature in the boulders was dominantly illitic (68% average), 
although an area north of Derkson Lake contained boulders with elevated boron 
(dravite), kaolinite and chlorite (Earle, 1996a). The anomalous kaolinite and 
boron/dravite boulders were traced north-northeast to Carter Lake and along the 
Williams River and was flanked to the east by a zone of strong illitization (Belyk and 
Leppin, 1998). Steven Earle of Grasswood Geoscience Ltd. noted that the intensity of 
the kaolinite and dravite alteration in these boulders is similar to the P2 North and Key 
Lake deposits (Earle, 1996b). Sixteen claims were staked in early 1997, as a result of 
the 1996 boulder sampling survey. 
 
The 1997 exploration program consisted of line cutting, a Fixed Loop Transient 
Electromagnetic (TEM) survey, and composite Athabasca Group boulder sampling 
(Belyk and Leppin, 1998). The TEM survey successfully outlined numerous conductive 
anomalies at estimated depths of between 300 m and 700 m below surface. The 1997 
composite Athabasca Group boulder sampling program on the western half of the Hook 
Lake project and off-property west towards Coflin Lake better defined the area of 
dravite, kaolinite and chlorite-bearing boulders located in 1996. 
 
During 1999 to 2001, eleven diamond drill holes targeting five different conductors were 
completed (OôConnor et al., 1999 and 2000; Foster et al., 2001) Although significant 
uranium mineralization was not encountered, the results of this work were considered 
encouraging. Favourable features include post-Athabasca Group faulting and alteration 
(bleaching, dravitization, pyritization, hematization and clay enrichments), as well as the 
presence of brittle-ductile graphitic fault zones with brittle overprinting and associated 
hydrothermal alteration (clay and chlorite). 
 
During the 2003 winter season (Jiricka et al., 2003) activities included 8 diamond holes, 
2 of which were lost before reaching basement, and historic drill core lithogeochemistry. 
Significant radioactivity was not encountered and claims covered by deep (>300 m) 
Athabasca Group cover, as well as those along the Dell ñcorridorò, were allowed to 
lapse. 
 
Work completed during 2004 and 2005 focused on EM geophysics to identify potential 
drill targets along the primary conductors. The 2004 TEM ground survey results were 
considered too coarse to get a meaningful overview of ñalong strikeò variations in 
conductivity due to the wide line spacing (Leppin et al., 2004). The 2005 VTEM airborne 
electromagnetic survey confirmed that the most significant conductors were located 
within three NE-striking structural corridors (Leppin et al, 2005). The most noteworthy 
conductors included the B conductor in the Carter corridor, the U, W and D1 conductors 
in the Patterson corridor and the C conductor in the Derkson corridor.  
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7. GEOLOGICAL SETTING AND MINERALIZATION 
 
7.1 Regional, Local and Property Geology 
 
The Hook Lake project lies in the southwestern portion of the Athabasca Basin, 
Saskatchewan (Figure 5). The Athabasca Basin consists of the Athabasca Supergroup 
of undeformed and flat-lying, mainly fluviatile clastic sedimentary rocks. This Group 
unconformably overlies crystalline basement rocks of the Rae Province in the western 
half of the basin and the Hearne Province in the east (Hoffman, 1990).  Devonian and 
Cretaceous sedimentary rocks onlap the southwestern corner of the basin and 
Quaternary glacial drift and outwash cover most of the basin. 
 
Based on similarities in rock types and ages, Card (2012) determined that rocks of the 
Taltson magmatic zone extend from the Northwest Territories into northeast Alberta and 
northwest Saskatchewan, then continues under the Athabasca Basin into the Lloyd 
Domain of the Rae Province. Card (2012) has proposed that the Lloyd Domain be 
included with the Taltson Domain as shown in Figure 5. The new larger Taltson Domain 
consists of a series of granulite facies metamorphic grade granodioritic, granitic, 
gabbroic, and layered and blue quartz bearing gneisses with subordinate amounts of 
anorthosite, quartzite and pelitic gneiss (Scott, 1985; Hubregtse, 1982).  
 
Two high strain zones characterized by late ductile to brittle faulting are prominent 
within the Taltson Domain. A dextral, northeast-trending set (i.e., the Beatty River Fault) 
parallels the Grease River Shear Zone in the north and another set of north-northwest 
trending structures, which are probably time equivalent to the initial development of the 
Tabbernor Fault system during D2 of the Trans Hudson Orogeny. The Taltson Domain 
hosts the Cluff Lake deposits, the Shea Creek uranium deposits, the Patterson Lake 
Corridor deposits (Arrow, Triple R and Spitfire showing) and the Dragon Lake (Maybelle 
River) uranium mineralization. 
 
Following the Trans-Hudson Orogeny (ca. 1.8 Ga, Jefferson et al., 2007), the basement 
rocks were uplifted with a 1.75 to 1.78 Ga. retrograde metamorphic age (Annesley et 
al., 1997). Upon exhumation, the basement rocks were subjected to erosion 
(Ramaekers, 1990, 2003a, b) leaving a weathered profile now preserved as a 
paleoregolith. In a generalized sense, the paleoregolith consists of a hematized red 
zone, followed by a transitional hematite-chlorite red-green zone and an underlying 
chlorite-dominated green zone before entering fresh rock (MacDonald 1980 and 1985). 
The thickness of the paleoregolith is variable, but generally 10-30 metres thick. 
 
The Athabasca Supergroup geology has been recently updated by Bosman and 
Ramaekers (2015) but was built on the framework set out by Ramaekers (1990 and 
2007). The Athabasca Supergroup is comprised of four unmetamorphosed, regional 
stacked basins filled by predominantly fluviatile sands and gravels resulting from 
erosion of the Trans-Hudson Orogen. The Martin Group sedimentary rocks in the 
earliest basin underwent regional deformation during the waning stages of the Trans-
Hudson Orogeny while the latter three, the Jackfish, Cree and Mirror basins did not. The  
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Figure 5: Bedrock Geology of Northern Saskatchewan 
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extents, orientation and age of the Martin Basin are poorly constrained but may have an 
upper age of 1.84 Ga (Machado, 1990; Hajnal et al., 1996) with deposition being 
ceased prior to regional, D4 deformation (Ashton et al., 2009). The Jackfish Basin is a 
northeast-trending trough located over the western part of the Athabasca region, the 
Cree Basin is a northwest-trending trough that extends throughout the region and the 
Jackfish Basin is northwest-trending and thought to be a half-graben with its active 
margin in the southwestern part of the basin. Rhenium-osmium geochronology of an 
organic-rich shale from the Douglas Formation in the upper part of the Mirror Basin 
yields an age of 1.54 Ga (Creaser and Stasiuk 2007). The age of the Athabasca 
Supergroup is therefore bracketed between 1.84 and 1.54 Ga. The preserved thickness 
of the Athabasca Supergroup sedimentary rocks is presently estimated to be a 
maximum of 2200 m (Sibbald and Quirt, 1987). 
 
The Athabasca Basin on the Hook Lake project hosts the Cree superimposed basin 
containing the Athabasca supergroup. The Athabasca supergroup located on the Hook 
Lake project hosts the Lazenby Lake group that is underlain by the Manitou Falls group 
(Figure 6). There are five formations from Manitou Falls group that have been 
encountered by drilling. The Read formation is the first stratigraphic sequence in the 
Athabasca Supergroup located on the Hook Lake project. The Read formation is a 
fining upward quartz arenite with occasional clay intraclasts and contains a basal 
conglomeratic sequence commonly located in paleo-troughs. The Read formation is 
overlain by the Bird formation defined by the presents of granule conglomeratic beds 
with one to five fining-up cycles which is displayed in the core. The Warnes formation is 
a very fine-grained clay-intraclast-rich quartz arenite with no pebbles and is overlain by 
the Hodge formation which is interpreted to be a pebbly quartz arenite defined by 
floating pebbles and conglomerate beds. Overlying the Hodge formation is the Dunlop-
Clampitt formation defined as a clay-intraclast-rich quartz arenite containing abundant 
mudstone and siltstone beds and minor pebbles. The Shiels formation of the Lazenby 
Lake group sits conformably above the Manitou Falls group on the north edge of the 
project and is characterized by a quartz arenite with pebbly layers (Bosman and 
Ramaekers, 2015).  
 
The Cretaceous Mannville Group (Figure 6) is present over most of claim S-106584 and 
partially covers claims, S-112481, S-112482 and S-112483. The eastern edge of the 
Lower Mannville occurs in this area of Saskatchewan and is primarily sandstone, gray 
and brown, fine to medium grained, moderately sorted, poorly cemented, very porous; 
with interbedded silty shale (Christopher, 1984). 
 
Quaternary-aged glacial deposits form most of the topographic features on the project. 
These deposits range in thickness from zero metres in areas of outcrop to depths in 
excess of 100 metres based upon historical drill results. The most notable of these 
surface deposits is the Cree Lake moraine, a thick northwest trending terminal moraine 
located just to the southwest of the project. Northeast trending drumlinoid ridges are 
present as are local areas of lacustrian and glaciofluvial deposits and eskers. 
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Figure 6: Local Geology of the Hook Lake Project Area
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Basement lithologies at the Hook Lake project (Figure 7) are dominated by a multi-
phase orthogneiss complex consisting primarily of diorite and granodiorite. Lesser 
phases of the orthogneiss complex include quartz-monzodiorite, quartz-diorite, tonalite, 
gabbro and anorthosite. The orthogneiss complex is cut by at least two generations of 
mafic dykes and sills. In addition, granite and syenite pegmatites occur locally. 
Carbonatites and associated ultramafic rocks occur as sills and dykes and represent the 
last phase of magmatism observed on the Hook Lake project. 
 
The central Patterson Lake conductive corridor that runs through the Hook Lake project 
consists of an anastomosing shear zone which is locally strongly graphitic. Strain is 
preferentially concentrated along lithologic contacts, most notably at the contact 
between chloritized mafic dykes and the orthogneiss host rocks. Uranium mineralization 
most commonly occurs as low-angle-dipping ore-shoots which originate at the upper 
contact of graphitic shear zones.  
 
 
7.2 Spitfire Deposit 
 
The high-grade Spitfire uranium mineralization was discovered in 2015 (Figure 8). The 
mineralization is basement hosted, has less than 150 m of Athabasca sandstone basin 
cover, and expands southwest to join the Harpoon prospect (NexGen Energy Ltd). The 
Spitfire deposit strikes NE, is approximately 350 m in strike-length with a thickness up to 
30 m. In the NE, the ore body extends down at least 120 m, from 320 m to 225 mASL. 
The mineralization is hosted within a NE-trending, moderate to steeply SE-dipping 
graphite-rich shear zone. 
 
The geological setting, potential structural controls on mineralization, and style of 
mineralization within the Spitfire area has been previously described by Benedicto et al. 
(2017) and Abdelrazek et al. (2019). The following description is a summary of that 
published information and a geological section of the deposit is provided in Figure 9. 
 
The Spitfire deposit is located within a bend of a graphitic conductor, generally striking 
N-E, that locally turns towards N015. The local change in strike is interpreted to have 
induced trans-tensional conditions, resulting in the creation of dilational-jog structures 
through reverse-sinistral reactivation of prior structures. Shear zones are affected by 
extensive alteration, characterized by quartz depletion, chlorite and locally graphite 
enrichment. In the upper basement (just below the unconformity), secondary oxidation 
has affected the overall basement lithology. Mineralization occurs along zones of strong 
rheological contrast between the upper shear zone and the silicified gneiss, as well as 
on the contact between shear zones and overlying silicified pyritic-rich gneisses.  
 
The upper shear zone mineralization (Figure 10a) is composed of chloritized mylonitic 
rocks that have phyllosilicates as the dominant minerals. Locally, some redox fronts 
overprint the ductile fabric, especially closer to the unconformity. The shear zone can be 
locally affected by a later brittle deformation stage. Small breccias can develop in the 
vicinity of mafic dyke intrusions and crosscut the shear zone. Outside the oxidized zone,  
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Figure 7: Interpreted Basement Geology of the Hook Lake Project Area 
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Figure 8: Location Map of the Spitfire / Harpoon Uranium Deposit 
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Figure 9: Geologic Section of the Spitfire Uranium Deposit 
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Figure 10: Basement Mineralization Styles of Spitfire Deposit 
a) Massive or botryoidal pitchblende parallel to foliation, and b) Mineralized hydraulic / 
hydrothermal breccia 

 

 

a) 

 
b) 
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mineralization is mostly disseminated and has a higher grade near the top of the 
shear zone, at the interface with the silicified gneiss. The density and width of 
veins tends to increase toward the center of the shear zone and with depth. In 
the oxidized zone, mineralization is remobilized to form botryoidal uraninite. 
Mineralization within the gneiss is visible as uranium oxide veins similar to the 
veins in the shear zone, up to centimeters in width, and also as micro veins 
crosscutting quartz with mineralization spreading from the vein into the foliation. 
Mineralization appears to be of higher grade within the sheared intervals than in 
the orthogneiss. 
 
The lower Spitfire mineralization (Figure 10b) is hosted at the contact of a pyrite-
rich silicified gneiss and the footwall of a strongly chloritized mafic dyke. The 
dyke is emplaced between the gneiss and the graphitic shear zone below. 
Textures show white clasts of argillitic material within the dark-green chlorite 
matrix and chlorite grains that are well developed and oriented in the same 
direction. Edges of the argillic clasts show dissolution textures and the pyrite-rich 
silicified gneiss also shows strong dissolution in the vicinity of the dyke. The 
dissolution affects both quartz and pyrite, and seems to be driven by fractures 
crosscutting the foliation. Mineralization in both the silicified gneiss and the dyke 
is disseminated within the phyllosilicates and is associated with pyrite. The lower 
mineralized zone has a lower grade compared to the upper part of the orebody. 
 
 
8. DEPOSIT TYPES 
 
The Athabasca Basin hosts some of the worldôs largest and richest known 
uranium deposits. The Cigar Lake deposits grade ~15% uranium while McArthur 
River grades ~22% uranium and the average grade of 30 deposits for 30 
unconformity-associated deposits in the Athabasca Basin is ~2% uranium, 
approximately four times the average grade of Australian unconformity-
associated deposits (Jefferson et al., 2007). The deposits are located around the 
sub-Athabasca unconformity, and are hosted in both the Athabasca Group 
sandstones above the unconformity, and in the underlying basement of 
Paleoproterozoic metamorphosed supracrustal rocks and intrusives. Most of the 
known important deposits occur within a few tens to a few hundred metres of the 
unconformity and within 500 m of the present-surface, thus making them 
accessible and attractive exploration targets. 
 
The initial discoveries were found through surficial indicators, such as radioactive 
boulders, strong geochemical anomalies in the surrounding lakes and swamps, 
and geophysical signatures (Wheatley et al., 1996). After the discovery of the 
Key Lake deposits, an exploration model was developed that targeted 
electromagnetic conductors based on the associated underlying graphitic schists 
with strong electromagnetic signatures (Kirchner and Tan, 1977; Matthews et. al., 
1997).  
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The uraniferous zones are structurally controlled both by the sub-Athabasca 
unconformity, and faults and fracture-zones in the basement and sandstone. 
They are commonly localized within or proximal to graphitic pelitic gneiss that 
generally flank structurally competent Archean granitoid domes (Quirt, 1989). 
Although electromagnetic conductors are typical exploration targets, the Kiggavik 
deposit in the Thelon Basin, Nunavut (Fuchs and Hilger, 1989) is an example of 
a significant uranium deposit forming without graphitic units. Uranium deposits 
within the Athabasca Basin that are associated with little or no graphite include 
Rabbit Lake, Raven, Horseshoe, Cluff Lake, and Centennial (Rhys et al., 2010a; 
Yeo and Potter, 2010).  
 
Unconformity-related uranium deposits in the Athabasca Basin can be 
characterized as polymetallic (U-Ni-Co-Cu, Pb, Zn and Mo) or monometallic 
(Ruzicka, 1997, Thomas et al., 2000, Jefferson et al., 2007). All known 
basement-hosted deposits of Athabasca Basin are monometallic and tend to be 
localized in, or adjacent to, faults in graphitic gneiss and calc-silicate units. 
Monometallic deposits contain traces of metals besides uranium and include 
completely basement-hosted deposits developed for up to 800 m below the 
unconformity (e.g., Triple R deposit; Arrow deposit; Eagle Point deposit), or 
deposits that may extend from the unconformity downward along faults in, or 
adjacent to, graphitic gneiss and/or calc-silicate units such as the McArthur River 
deposit (Thomas et al., 2000; Jefferson et al., 2007). 
 
Uranium deposits localized at the unconformity can be either monometallic such 
as Phoenix and Centennial or polymetallic such as the Key Lake deposits, Cigar 
Lake, Collins Bay óAô, Collins Bay óBô, McClean, Midwest, Sue and Cluff Lake óDô 
deposits. Polymetallic deposits have high-grade ore at or just below the 
unconformity, and a lower grade envelope that extends into the sandstone or 
downwards into the basement. The lower grade envelope exhibits a distinct 
zonation marked by predominance of base metal sulphides (Ruzicka, 1997). 
 
8.1 Arrow Deposit 
 
The Arrow deposit is located entirely within NexGen Energyôs Rook 1 Project and 
is situated along the southwestern rim of the Athabasca basin along the 
Patterson Lake Corridor (Figure 5). The uranium resource estimate for the Arrow 
Deposit is an indicated resource of 256.6 million pounds of U3O8 with an average 
grade of 4.04% and an inferred resource of 91.7 million pounds of U3O8 with an 
average grade of 0.86% (OôHara et al., 2018). 
 
The Arrow deposit consists of several stacked lenses that accumulate a 308m 
wide zone containing an overall strike length of 970m. It begins at 110m from the 
surface and currently extends to a depth of 980m. Uranium mineralization is 
generally hosted by strongly graphitic, narrow, orthogneiss lithologies within 
discrete shear zones. Often, uranium zones containing high-grade 
concentrations occur adjacent to sheared and strongly graphitic zones. There are 
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five recognized parallel structural shear panels with mineralization typically 
occurring within open spaces and chemical replacement zones (OôHara et al, 
2018). 
 
 
8.2 Triple R Deposit 
 
The Triple R deposit is located entirely within Fission Uraniumôs PLS Project and 
is situated near the southwestern rim of the Athabasca basin along the Patterson 
Lake Corridor (Figure 11). The uranium resource estimate for the Triple R 
Deposit is an indicated resource of 102.4 million pounds of U3O8 with an average 
grade of 2.10% and an inferred resource of 32.8 million pounds of U3O8 with an 
average grade of 1.22% (Cox, J.J. et al., 2019).  
 
The basement rocks of the PLS Project are overlain by Devonian and 
Cretaceous sediments with no Athabasca Group Sandstone observed on the 
property to date. Triple R uranium mineralization is primarily hosted in 
metamorphosed basement lithologies in five zones from east to west with the 
R780E zone being the most significant, as it hosts higher grades over a greater 
thickness and contains more continuous mineralization compared to the other 
zones. A lesser amount of mineralization has been observed within the overlying 
Devonian sediments (Cox, J.J et al., 2019).  
 
Basement hosted mineralization at the PLS Property occurs within or near the 
MSZ (Main Shear Zone) over a 3.2 km strike length along an electromagnetic 
conductor. The most common style of mineralization is fine grained, 
disseminated and fracture filling uranium minerals that are strongly associated 
with graphite within the MSZ and appear to be concordant with the regional 
foliation and dominant structural trends. Mineralization within the MSZ is typically 
associated with strong grey-green chlorite and clay alteration with the dominant 
clay species identified as kaolinite and sudoite (magnesium-chlorite). Locally, 
intense rusty limonite-hematite alteration in the orthogneisses strongly correlates 
with high grade uranium mineralization (Cox, J.J et al., 2019). 
 
 
8.3 Exploration Criteria 
 
Based on the mineralization at Spitfire, proximal deposits, such as Arrow and 
Triple R, and the general geological model for unconformity-type and basement-
hosted uranium deposits, ongoing exploration for uranium on the Hook Lake 
project will target: (1) Areas proximal to graphitic basement rocks; (2) Possible 
structures, especially where cross-cutting structures are indicated; (3) Extensive 
alteration envelopes within basement rocks or sandstone, (4) Low grades of 
uranium which may represent a low-grade halo to more significant mineralization; 
(5) High concentrations of pathfinder elements (U, Ni, As, Co, B, Cu, Mo, Pb, Zn  
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Figure 11: Structural / Conductive Corridors with 1st Derivative Gravity Background
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and V); (6) Proximity to the Athabasca basement unconformity either above or 
below it; and (7) Zones of highly fractured sandstone that may be coincident with 
and overlying uraniferous zones. 
 
 
9. EXPLORATION PROGRAMS 
 
From 2007 to 2021, exploration at the Hook Lake property by Purepoint Uranium 
Group Inc. consisted of a soil geochemical survey, re-interpreting historic 
exploration results, an airborne geophysical survey, line cutting, refurbishing 
historic grid lines, ground geophysical surveys and diamond drilling. The results 
of the diamond drill programs are provided in Section 10. 
 
 
9.1 Geochemical Surveys 
 
Purepoint conducted a geochemical survey of 250 samples over known 
mineralization on the West Grid at the Hook Lake Project during October, 2011. 
The survey involved sampling the A1 humus horizon and using aqua regia 
digestion for ICP-MS analysis, within an area where overburden thicknesses are 
typically greater than 75m. 
 

9.1.1 Soil Sampling Method, Preparation and Analysis 
 
A sampling grid was designed and downloaded into GPSs prior to going into the 
field. The GPSs were then used to guide the sampling teams to each pre- 
selected and pre-named sample site. After choosing a suitable sample location 
close to the GPS sample coordinate, the black A1 organic soil layer was 
collected either by hand or with a spade. The A1 horizon was occasionally just 
below the litter and could be easily scrapped up and at other times, the A1 
horizon was most easily accessed by pulling up the surface vegetation by hand 
and collecting the black soil at the root base. The A1 horizon varied in 
thickness from 1cm to about 6cm. All samples were described in the field by the 
field technicians who noted the percent peat, the percent charcoal and colour of 
the soil. 
 

All samples were sent to SRC in Saskatoon, SK for both an ICP-MS and ICP-
OES analysis. Samples were air dried, mortared, sieved to 180 microns then 
analyzed after both partial (two-acid) and total (three-acid) digestions. Partial 
digestion was suggested as a means of avoiding interference that arises when 
ICP-MS is conducted on totally digested samples. For partial digestion, a 0.250g 
pulp was digested with 2.25 ml of 8:1 ultrapure HNO3:HCl for 1 hour at 95 C. 
For total digestion, a 0.125g pulp was gently heated in a mixture of ultrapure 
HF/HNO3/HClO4 until dry and the residue dissolved in dilute ultrapure HNO3. 
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9.1.2 Quality Assurance/Quality Control (QA/QC) 
 
Fourteen (14) field quality control samples (recorded as duplicates) were collected 
randomly within the survey area. Laboratory quality control measures included the 
inclusion of sixteen (16) laboratory standards (specific to analytical method) and 
eight (8) sample repeats.  
 
The duplicate samples for the soil geochemistry dataset were visually reviewed 
using scatterplots of duplicate sample data compared against parent sample data. 
These plots were mathematically supported by calculating and plotting the relative 
percent difference between duplicate and parent samples against concentration 
in the parent sample. Only the duplicate data for elements actually identified as 
being relevant to exploration were reviewed. 
 
The SRC laboratory ran different standards during sample analyses. Review of 
the assay results for the standards showed the repeatability to be quite good for 
relevant elements. 
 

9.1.3 Discussion of Geochemical Survey Results 
 
Elements typically associated with uranium mineralization, namely U, Ni, Co, V, 
Mo, Pb, As, Cu, Zn, Ba, Sr, Hg and B, were selected for plotting. Uranium and 
nickel are slightly influenced by organic content so these elements were 
regressed against LOI and the residuals plotted. The plots of raw results versus 
residuals for these two elements were seen to only have minor differences. 
 
Highly disturbed soil was noted for Line 21 East, the line on which hole DER-04 
and eight other holes were drilled. The ICP results show that element 
concentrations for soils collected from L21E are lower than the neighbouring lines 
in most instances. Highly disturbed soil was also noted for Line 19 East that had 
three holes drilled along it but the element concentrations do not appear to be as 
heavily influenced as L21E.  
 
The residual uranium results appear to show a very weak north-south trend 
correlating four of the five highest residuals (Figure 12).  The weak north-south 
uranium trend in the vicinity of DER-04 also appears to be evident in the 
vanadium and lead results and, to a lesser degree, in the barium and zinc results. 
 
For nickel, the highest concentrations are found in the vicinity of drill hole DER-
04, mainly around and due north of this hole (Figure 12). The highest 
concentrations of cobalt and strontium were also returned in the vicinity of DER-
04. Copper and zinc returned their greatest concentrations from the western side 
of the sampling grid. 
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Figure 12: Compilation Map of U, Ni and Cu Soil Anomalies  
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9.1.1 Conclusions 
 
A geochemical survey on the East Grid of the Hook Lake Project tested the 
usefulness of analyzing the A1 humus horizon where overburden thicknesses are 
typically greater than 75m. 
 
No clear anomalous trend was observed from the geochemical results.  The 
copper results may be showing a general northeast trend, similar to the 
underlying EM conductors, but does not appear to correlate well with the uranium 
and nickel geochemical signatures. Anomalous concentrations of all three of 
these elements do occur within close proximity of drill hole DER-04. 
 
 
9.2 Geological Interpretation of Historic Airborne Geophysical Surveys 
 
Condor Consulting of Boulder, Colorado was contracted to process and analyze 
aeromagnetic, VTEM, and drilling results from the Hook Lake JV project area. The 
work was completed between September and December, 2013 with Dr. Jon 
Woodhead of Condor acting as Principal Geoscientist.  
 

9.2.1 Methodology of Litho-Structural Interpretation  
 
Condor re-gridded the available airborne data and regional government surveys, 
12 datasets in total, and mosaiced the results to the highest resolution (50 m cell-
size). Magnetic derivative products were then produced to enhance magnetic 
boundaries and textural domains. To eliminate interpreter bias, a semi-automated 
process was employed to derive the position and extent of magnetic sources 
using the Magnetic Tilt Angle. The output was then converted to polygons at 
specific intervals and used as a base for interpreting structural domains and 
discontinuities A final ósolid geologyô interpretation was then built on 
geophysically-constrained boundaries (i.e., magnetic domains) with each domain 
being characterized by its geophysical attributes.  
 

9.2.2 Results of Litho-Structural Interpretation  
 
The domains interpreted from the geophysical products are provided with the total 
magnetics field and the tilt magnetic derivative in Figures 13 and 14. The Western 
Domain displays a distinct change in magnetic character and fold style that is 
apparent across its domain boundaries. The Western Domain is characterized by 
a linear magnetic fabric interpreted to reflect tight, upright, to slightly NW-
overturned folds that are possibly fault-bounded antiforms. The óPLS depositô 
(now known as the Triple R deposit) is positioned within the Western Domain and 
the Patterson Lake conductive/structural corridor forms the SE boundary of a sub-
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Figure 13: Total Magnetics with Interpreted Structural Domains (Condor, 2013) 
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Figure 14: Magnetic Tilt with Structural Interpretation (Condor, 2013) 
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domain characterized by linear, semi-continuous EM conductors (compared to the 
SE-parts). 
 
The conductor axes are positioned between large-scale, doubly-plunging antiforms. 
The segmented conductor axes suggest minor lateral offset (ócross structuresô). The 
Central Domain, in contrast to the west, is characterized by discordant and oblique 
magnetic trends interpreted to reflect a more open-style of folding. Conductor axes 
are discontinuous and partly oblique to the magnetic fabric, thus potentially 
structural, rather than stratigraphic in origin (graphitic shears?) Several discrete 
domains are delineated on the basis of magnetic fabrics and apparent structural 
style (i.e., Clearwater, Western, Central, and Eastern Domains)  
 

9.2.1 Conclusions  
 
Two distinct domains are interpreted to cross the Hook Lake property reflecting a 
change in structural geometry and fold style. The Western Domain hosts several 
discrete conductor axes that parallel the Patterson Lake corridor and the regional 
magnetic fabric. The coincidence of interpreted structures (faulted antiforms) and 
long strike-length conductors in the Western Domain is considered favorable for 
exploration drill targeting. The Eastern Domain hosts less-continuous and fewer 
conductors that locally cut or transgress the magnetic fabric. 
 
 
9.3 Airborne Time Domain Electromagnetic and Magnetic Geophysical 

Survey 
 
In 2014, Purepoint contracted Geotech of Toronto, ON to conduct an airborne 
geophysical survey consisting of a 226 line-kilometers of time-domain 
electromagnetic and magnetic survey at their Hook Lake Project.  
 
Proper positioning of the electromagnetic (EM) conductors is considered critical for 
ongoing drill programs at the Hook Lake Project since the Triple-R, Arrow and 
Spitfire uranium discoveries are all associated with graphitic rocks. Although the 
southern portion of the Hook Lake project was originally flown with a VTEM system 
in 2005, the area was reflown in 2014 to: i) substantiate the location of the EM 
conductors beneath the three questionable 2005 VTEM flight lines, ii) to provide 
better EM data where the historic conductors are shown to be weak by using the 
latest technology, and iii) to locate conductors that may be running parallel to 
historic EM surveys by flying additional NE-SW lines.  
 
Geotech conducted a helicopter borne EM survey using the versatile time-domain 
electromagnetic (VTEMplus) with full receiver-waveform streamed data recorded 
system with Z and X component measurements and horizontal magnetic 
gradiometer using two cesium magnetometers. A total of 226 line-km of 
geophysical data were acquired during the survey from disposition CBS 7811. 
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Data quality control and quality assurance, and preliminary data processing were 
carried out on a daily basis during data acquisition. 
 
The Hook Lake project was flown in a southeast to northwest direction with 
traverse line spacing of 50 and 100 metres (Figure 15). Tie lines were flown 
perpendicular to the traverse lines at a spacing of 100 and 1000 metres. During 
the VTEM survey, the helicopter was maintained at a mean height of 79 metres 
above the ground with a nominal survey speed of 80 km/hour. This allowed for a 
nominal EM sensor terrain clearance of 40 metres and a magnetic sensor 
clearance of 55 metres.  
 
The data recording rates was 0.1 second for electromagnetics, magnetometer and 
0.2 second for altimeter and GPS that translates to a geophysical reading about 
every 2 metres along flight track. The navigation system used was a Geotech 
PC104 based navigation system utilizing a NovAtel WAAS (Wide Area 
Augmentation System) enabled GPS receiver which reports GPS co-ordinates as 
latitude/longitude and directs the pilot over a pre-programmed survey grid.  
 

9.3.1 Methodology of Interpreting VTEM Results 
 
The VTEM instrument is a pulse type or time domain transmitter with horizontal 
concentric receiver/transmitter coil configuration. The anomaly that this instrument 
provides is different for each type of conductor shape. For the current survey, 
Purepoint only identified ñType 1ò anomalies that are a response from a thin plate 
(< 30 metres) and shows two peaks on either side of the center of the plate. A 
dipping plate will change the symmetry of the anomaly and the ratio of the 
amplitudes of the two peaks is used to calculate the dip. The size of the symbol 
representing a VTEM anomaly pick is proportional to the number of channels that 
the anomaly can be defined on, and is therefore very roughly proportional to the 
conductivity-thickness product, or conductance.  
 
GeoTech was also contracted to conduct 3D Resistivity depth imaging (RDI) that is 
a technique used to convert EM profile decay data into an equivalent resistivity 
versus depth cross-section. The RDI algorithm used for the Resistivity-Depth 
transformation is based on scheme of the apparent resistivity transform of Meju 
(1998) and the TEM response from the conductive half-space. The program was 
developed by GeoTech and is depth calibrated based on forward plate modeling 
for VTEM system configuration.  
 

9.3.1 Interpretation of Results 
 
The 2014 VTEM survey results have resulted in strong, moderate and weak EM 
anomalies (see blue triangles shown in Figures 15, 16 and 17). The strong, well 
defined anomalies with low noise are likely caused by thick continuous graphitic  
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Figure 15: Flight Lines ï 2014 VTEM Survey 




























































































































