
Introduction
ü /ŀƴŀŘŀ Ƙƻǎǘǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ŀƴŘ ƘƛƎƘŜǎǘ-grade 

uranium deposits with ore grades up to 20% U (~100x 
global average) [3]

ü ThePike Zone of the West McArthur projectis located 
within the Athabasca Basin, Saskatchewan, Canada

ü Located proximal to the McArthur River and Fox Lake 
deposits

ü Although adjacent deposits are well-studied, the fluid 
evolution, structural controls and mineralization style of 
the Pike Zone remain poorly understood, constraining 
exploration targeting

ü Unconformity-type uranium deposits dominate the 
basin and typically form at the boundary between 
Archean basement rocks and Athabasca sandstones [5]

ü Key elements of unconformity-related uranium deposits 
include [2]: 
ü Proterozoic sandstone basin unconformably 

overlying the metamorphic basement
ü Predominantly metasedimentary and mafic 

orthogneiss basement rocks
ü Re-activated graphitic structural zones post-

Athabasca deposition
ü Sandstone and basement fluid interaction
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ü One sample suite was collected from 6 drillholes along the L85E geophysical fenceconsisting of varying U mineralization 

with varying styles, the second suite was collected from the same 6 drillholes consisting of varying alteration styles

ü Thin sections for the mineralized sample suite were cut at the Saskatchewan Research Council (SRC), and the alteration 

suite thin sections were cut at Western University

ü High-resolution images of the thin sections were obtained using the Keyence VHX-6000 digital microscope at Surface 

Science Western

ü Scanning Electron Microscope-Mineral Liberation Analysis (SEM-MLA) elemental maps of the mineralized sample suite 

weremade at Memorial University of Newfoundland along with Back ScatterElectron (BSE) maps 

ü Unique colour maps were generated from the SEM-MLA data to distinguish the various minerals present in the thin 

sections

ü Quartz grains remain undisturbed within both mineralization and alteration assemblages (Fig. 6A-6D)

ü Replacement-style uranium mineralization is characterized by pervasive chlorite alteration

ü Disseminated-style uranium mineralization consists of:

ü Rare, irregular coffinite blebs, hosted in muscovite- or quartz-rich matrices with accessory galena

ü Massive-style uranium mineralization (Fig. 8C) consists of:

ü Irregular Pb-rich uraninite grains, interstitial muscovite ± roscoelite

ü Phyllosilicate alteration includes muscovite, chlorite, biotite, ± roscoelite 

ü Pervasive coffinite veins intrude chlorite-altered domains (Fig. 8B)

ü Late-stage oxidation is indicated by limonite overprinting carbonate 

  veins and U mineralization

ü Crosscutting relationships define the paragenetic sequence:

ü Uranium mineralization crosscuts early carbonate veins

ü Sulfide minerals crosscut U mineralization

ü Carbonate veins crosscut U mineralization and sulfide minerals

ü Second U mineralization crosscuts secondary carbonate

Fluid evolution and uranium precipitation
Uranium mineralization in the Pike Zone records a 

multi-stage hydrothermal system driven by evolving 

redox conditions and fluid chemistry. Early oxidized, 

carbonate-rich fluids produced siderite, ankerite, 

and calcite veining prior to uranium precipitation. 

Uraninite mineralization crosscuts these veins, 

marking a transition to reduced conditions. 

Subsequent sulfide mineralization postdates 

uranium and records continued fluid evolution 

toward strongly reduced conditions.

Late silica rich overprint and uranium 

remobilization
A later hydrothermal event is defined by pervasive 

silica flooding and coffinite mineralization. Coffinite 

crosscuts chlorite alteration and earlier uranium 

phases, indicating uranium remobilization by 

reduced, silica saturated fluids. Disseminated 

mineralization dominates in low permeability 

domains, where uranium precipitated within pore 

spaces rather than fracture-controlled pathways.

Structural and textural controls
Silica saturation exerts a primary control on 

deformation style and uranium distribution. Highly 

silicified domains (Fig. 8A) exhibit brittle 

deformation and vein hosted mineralization, 

whereas silica poor domains (Fig. 8C) show 

brecciation and disseminated uranium. Undisturbed 

quartz grains within mineralized domains indicate 

replacement dominated processes rather than 

mechanical disruption.
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Figure 4: SEM-MLA workflow 
depicting the collection of 
characteristic X-ray (EDS) data 
from mineral grains at regular 
grid-based intervals throughout 
the sample. End result is MLA 
unique colour image and modal 
mineralogy. Modified from 
Sindern and Meyer, 2016. 

Figure 5: Field pictures from the 
Pike Zone at the West McArthur 
Project. A: Drill holes from L85E 
laid out to obtain high-level 
geology understanding. B: Core 
sample of 25-CF14 sampled in a 
10cm interval. Anastomosing 
carbonate veins present 
throughout. C: Core box photo 
of mineralized core (red box) 
from WMA082-12 that contain 
samples 25-CF15, 25-CF17, 25-
CF19, and 25-CF20 (yellow 
boxes). D: Pictured from left to 
right - Nathan Bridge (VP of 
Exploration), Claudia Foggett, 
and Cory Belyk (CEO) at the Pike 
Zone drill rig. 
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Objectives
1. Characterization of the paragenetic relationships between uranium mineralization, alteration mineral assemblages, and 

structural features (e.g. fractures, breccias)

2. Identification of mineral indicators indicative of specific settings, styles, and mineral assemblages associated with U 
mineralization to guide future uranium exploration
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Figure 2: Map of 
CanAlaska ¦ǊŀƴƛǳƳΩǎ 
property depicting the 
Pike Zone within the 
C10S exploration 
corridor.
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ü The Pike Zone records a multi-stage, basement hosted uranium system consistent with Athabasca unconformity type deposits.

ü Uranium mineralization occurred in at least two events, with early uraninite followed by coffinite associated with silica rich, reduced fluids.

ü Silica saturation controls deformation style, permeability, and uranium mineralization style.

ü Sulfide mineralization postdates uranium, recording continued reduction of the hydrothermal system.

ü Exploration should prioritize silicified, structurally reactivated domains proximal to graphitic units.

ü Further analysis on alteration suite using SEM-MLA techniques to understand non-mineralized alteration.

ü Electron Probe Microanalysis (EPMA) analysis on certain minerals of interest within mineralized and alteration samples.

Geological Map of Lithostructural Domains in Northern Saskatchewan, Canada

Figure 1:Simplified geological map of the lithostructural domains, Northern Saskatchewan. Major structural zones 
and discovered uranium deposits/mines shown as associated with the Wollaston-Mudjatik Transition Zone (WMTZ).

Regional Geology of Pike Zone
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Figure 3: Geological NNW-SSE cross 
section of the Pike Zone at the West 
McArthur project.Samples 25-CF10 
to 25-CF20 are shown relative to 
corresponding drill holes. Samples 
25-CF11 and 25-CF18 are depicted 
with yellow diamonds as primary 
zones of interest.

ü The Pike Zone lies within the Wollaston-Mudjatik Transition 
Zone (WMTZ) [1]

ü Wollaston Domain is a northeasterly trending linear 
structural belt that consists of strongly deformed and 
interfolded Paleoproterozoic metasedimentary rocks 
overlying Archean granitic gneisses [2]

ü Graphitic pelites of the Wollaston Domain, and to a lesser 
degree the MFa member of the Athabasca Sandstone group 
are the host for U mineralization in the Pike Zone

ü Late Paleoproterozoic Manitou Falls Formation of the 
Athabasca Basin unconformably overlie the metamorphic 
basement [4]
ü Ranges from well-sorted, fine-grained sandstones to 

poorly-sorted, pebbly sandstones 
ü Basal portion consists of a clast dominated 

conglomerate unit

Methodology
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Figure 6: Hand sample, Cross-polarized (XPL) Thin section, Back Scattered Electron (BSE) and Mineral Liberation Analysis (MLA) unique colour maps of 25-CF18 (left) and 25-CF11 (right) mineralized samples.25-CF18 from top to bottom: Hand sample (A), XPL thin 
section (B), BSE image (C), MLA colour map (D), all showing coffinite and uraninite (red outline) replacing a chlorite rich matrix with accessory iron oxides and a muscovite-rich front (yellow outline). 25-CF11 from top to bottom: Hand sample (E), XPL thin section (F), BSE 
image (G), MLA colour map (H), all showing uraninite (red outline) vein with high Pb intruding a quartz-rich matrix. Muscovite- and carbonate-rich front (pink outline) protruding from the major vein.

Conclusion and Future Work
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Figure 8: MLA unique colour maps of 25-CF11 (A), 25-CF17 (B), and 25-CF13 (C).
A: Pelite host with intense quartz flooding and pervasive carbonate veining hosting U 
mineralization and associated sulfides. B: Chlorite-rich host with brecciated Fe-
coffinite and pervasive limonite alteration crosscut by later coffinite veins. C: Uraninite 
breccia with a muscovite-rich matrix. 

ü Main uranium mineralization styles observed in MLA maps arevein- and fault-hosted, replacement, massive anddisseminated

ü Primary carbonate veins consist of calcite, ankerite and siderite (Fig. 6H)

ü Secondary carbonate veins consist solely of calcite (Fig. 6H)

ü Uranium distribution shows clear zoning with coffinite-rich cores and uraninite-rich replacement fronts (Fig. 6A-6D)

ü Both massive- and disseminated-style mineralization show a lack of vein development
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Figure 7: MLA unique colour map of 25-CF14. Uraninite and carbonate 
veins crosscutting a chlorite-, muscovite- and roscoelite-rich matrix. 
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Figure 9: Core sample of 25-CF13. Massive uraninite with interstitial 
phyllosilicates. 
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