December 4, 2023

ERRATA NOTICE

In the “Whole-rock geochemical trends of the Wekusko Lake pegmatite dikes” section found on page 58
of GS2023-7 from the Report of Activities 2023, the following sentence was added to the first paragraph:

However, due to the extremely coarse grain size and variable local distribution of minerals in the
studied pegmatites bodies, the selected samples used for whole-rock geochemistry analysis might
not represent the total extent of the pegmatite bodies chemistry.

Figures GS2023-7-6 and GS2023-7-7 have also been updated.
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Regional pegmatite mapping and geochemical fractionation trends
from the Wekusko Lake pegmatite field, west-central Manitoba (parts
of NTS 63J13, 14, 6304)

by D. Silva?, T. Martins, L. Groat? and R. Linnen?

Summary

This report describes field observations gathered during the 2023 geological mapping campaign
of lithium-bearing pegmatite dikes in the Wekusko Lake pegmatite field in west-central Manitoba,
along with the regional geochemical fractionation trends of major and minor elements from peg-
matite samples collected in the summer of 2022. Fourteen occurrences of pegmatite dikes were
explored, primarily in the areas of north to northeast Wekusko Lake (Crowduck Bay, Sherritt-Gordon
and Violet-Thompson pegmatite groups) and adjacent to the regional southwest-oriented Berry Creek
fault in the Bur zone (Berry Creek pegmatite group). No new lithium-mineralized pegmatite dikes
were discovered during the 2023 geological mapping; however, a new occurrence of spodumene- and
lepidolite-bearing pegmatite in the Bur zone was recently discovered at depth, opening the potential
for further discoveries of different types of lithium mineralization within the Wekusko Lake pegmatite
field.

Whole-rock K/Rb, K/Cs and Nb/Ta ratios show a strong spatial geochemical trend, indicated by
the evolution toward low elemental ratios in non-lithium—mineralized pegmatite groups located in the
northern- and easternmost parts of the Wekusko Lake pegmatite field compared to those in lithium-
enriched pegmatites near the Crowduck Bay shear zone. A decrease in the K/Rb ratio and an increase
in P,O, with increase in pegmatite peraluminosity is also observed in non-lithium—mineralized pegma-
tites compared to lithium-enriched pegmatites.

Introduction

As a result of electric-powered mobility and the transition to more sustainable electrical storage
and energy production, the demand for lithium, nickel, cobalt, tantalum and rare-earth elements has
increased. Because of the risk of supply to the manufacturing industry, as well as their economic and/
or military significance, Canada classifies certain elements as ‘critical minerals’ (Natural Resources
Canada, 2021). Rare-element pegmatites play an important role in the green revolution, because they
contain large amounts of essential minerals, particularly lithium-bearing, making them targets for
mineral exploration.

Manitoba is a well-established jurisdiction for lithium-bearing pegmatite exploration and mining
due to the large scale of some deposits (e.g., the world-class Tanco deposit in southeast Manitoba;
Cerny, 2005). This report focuses on the Wekusko Lake pegmatite field in west-central Manitoba,
which is known to contain spodumene- and lepidolite-bearing pegmatites. The Wekusko Lake peg-
matite field is located about 25 km east of the town of Snow Lake. Numerous exploration programs
targeting spodumene pegmatites are currently underway in the area due to the region’s significant
lithium potential (Lithium Foremost Resource & Technology Ltd., 2022; Snow Lake Lithium Ltd., 2022;
Lodestar Battery Metals Corp., 2023). This study summarizes mineralogical and structural observa-
tions of the Wekusko Lake pegmatite field made during the summer of 2023, as well as results of
lithogeochemical analyses on both barren and lithium-bearing pegmatite dikes.

Regional geology

The Wekusko Lake pegmatite field is part of the Snow Lake subdomain of the Flin Flon domain
(Cerny et al., 1981; Gordon et al., 1990; Lucas et al., 1996; Ansdell, 2005). The Snow Lake subdomain
is located in the Reindeer zone of the Trans-Hudson orogen (Lewry and Collerson, 1990; David et al.,
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1996). The Kisseynew domain is part of the northeasternmost sec-
tion of the Trans-Hudson orogen (Figure GS2023-7-1; David et al.,
1996; Connors et al., 1999). The Snow Lake subdomain is under-
lain by three major 1.88-1.83 Ga Paleoproterozoic tectonostrati-
graphic packages: 1) the accreted Flin Flon arc and ocean-floor
assemblages that formed the Flin Flon—Glennie complex (Gordon
et al., 1990; Stern et al., 1993; Stern and Lucas, 1994; David et
al., 1996; Ansdell et al., 1999; Machado et al., 2000; Reid, 2021a,
b); 2) turbidite deposits of the Burntwood group (Bailes, 1980;
Zwanzig, 1990); and 3) alluvial-fluvial sandstones of the Missi
group (Figure GS2023-7-1; Ansdell, 1993; Ansdell and Connors,
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1995; Ansdell and Norman, 1995; Reid, 202143, b). In the Snow
Lake region, 1.84-1.83 Ga late successor-arc plutons intruded all
of these units (Gordon et al., 1990; David et al., 1996; Whalen et
al., 1999). The Flin Flon domain is unconformably overlain in the
south by a Paleozoic dolomitic limestone (NATMAP Shield Margin
Project Working Group, 1998). The Flin Flon domain features a
metamorphic field gradient that ranges from lower greenschist
facies in the south to upper amphibolite facies in the north, near
the boundary with the Kisseynew domain (Cerny et al., 1981;
Lewry et al., 1994; Kraus and Menard, 1997). The metamorphic
field gradient in the Snow Lake area ranges from upper green-
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Figure GS2023-7-1: Simplified regional geology of the Snow Lake subdomain (following Galley et al., 2007) and the location of pegmatite groups in the
Wekusko Lake pegmatite field. Inset tectonic elements map of the Trans-Hudson orogen of central Manitoba is modified after Manitoba Geological
Survey (2022). Symbols for pegmatite dikes: triangle, Green Bay group; circle, Sherritt-Gordon group; hexagon, Violet-Thompson group; star, unsubdi-
vided. Abbreviations: BCF, Berry Creek fault; FFA, Flin Flon arc assemblage; HLF, Herb Lake fault; RLF, Robert Lake fault; SBZ, Superior boundary zone;
SC, Superior craton; SLSD, Snow Lake subdomain; WL, Wekusko Lake. All co-ordinates are in UTM Zone 14, NAD83.
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schist—lower amphibolite facies to upper amphibolite facies, with
migmatitic zones to the north, northeast and east of Wekusko
Lake (Bailes, 1985; Lazzarotto, 2020).

Before craton stabilization at 1.70-1.65 Ga, the Snow Lake
region underwent four deformational events (D,-D,). At 1.88-
1.87 Ga, the Flin Flon—Glennie arc accreted, which is related to
deformation event D, (Lucas et al., 1996; Connors et al., 1999;
Schneider et al., 2007; Stewart et al., 2018). The Kisseynew
domain and the Flin Flon—Glennie arc collided with the Sask cra-
ton, resulting in south to southwest compression at 1.84-1.81 Ga
(2wanzig, 1990; Connors, 1996; Connors et al., 1999). Peak meta-
morphism occurred around 1.81 Ga, coinciding with the transi-
tion from D, to D, in the east Snow Lake area (Connors et al,,
2002). During the D, event, the main tectonic stress direction
shifted from northeast-southwest compression to northwest-
southeast compression, which is associated with the formation
of the Crowduck Bay shear zone, and the Herb Lake and Roberts
Lake regional transpressional faults (Connors and Ansdell, 1994;
Kraus and Williams, 1994; Connors et al., 2002). The D, phase,
which manifested as primarily brittle deformation, could be a
continuation of the D, phase (Lucas et al., 1994; Fedorowich et
al., 1995).

Dikes of the Wekusko Lake pegmatite field intruded a vari-
ety of lithologies, including conglomerate to quartzofeldspathic
gneiss from the Missi group, and basalt to basaltic andesite of
N-MORB (normal mid-ocean—ridge basalt) affinity from the Snow
Lake arc assemblage (Syme et al., 2000; Benn et al., 2018). The
pegmatite dikes vary in composition from barren to lithium bear-
ing, with spodumene as the major lithium ore mineral (Cerny
et al., 1981; Martins et al., 2017). Lepidolite-bearing pegmatite
dikes were recently discovered at depth in the northwest region
of the Wekusko Lake pegmatite field, more specifically, in the Bur
zone (Rockcliff Metals Corp., 2022). The Wekusko Lake pegma-
tite field was divided into three spodumene-mineralized groups
by Cerny et al. (1981): Sherritt-Gordon, Green Bay, and Violet-
Thompson. Columbite from one Green Bay group pegmatite
returned a U-Pb age of 1780 +8.1 Ma, interpreted as the crystal-
lization age (Martins et al., 2019). This pegmatite emplacement
was considered by Benn et al. (2019) to be late D, to D,, which
predates the ca. 1.81 Ga peak metamorphism. The spodumene-
bearing pegmatite dikes were considered by Cerny et al. (1981)
to be the result of fractional crystallization of nearby successor-
arc granite suites; however, this leaves a roughly 50 m.y. time
gap between the crystallization of the granite suites and the
emplacement of the pegmatite dikes. Benn et al. (2019) asso-
ciated the petrogenesis of the pegmatite dikes with the partial
melting of metasedimentary rocks. Three emplacement mecha-
nisms for spodumene-bearing pegmatites are proposed for the
central Wekusko Lake pegmatite field: 1) oriented subparallel to
the strike of shear zones in pull-apart openings (Violet-Thompson
group of pegmatite dikes); 2) oriented subparallel to the main
tectonic stress direction in tension-gash openings (Sherritt-Gor-
don group of pegmatite dikes); and 3) aligned in en échelon for-

mation [Green Bay group of pegmatite dikes] (Cerny et al., 1981;
Silva et al., 2022, in press).

Regional pegmatite coverage and field description
of pegmatite dikes

For this study, 14 occurrences of pegmatite dikes were
explored, primarily in the areas of north to northeast Wekusko
Lake (Crowduck Bay, Sherritt-Gordon and Violet-Thompson peg-
matite groups), and adjacent to the Berry Creek fault (Highway
393) in the Bur zone. The subdivisions of Cerny et al. (1981) are
used herein to simplify the general description of the pegmatite
occurrences. All the locations shown in Figure GS2023-7-2 were
sampled for future geochemical and microstructural research.

Crowduck Bay pegmatite dikes

The pegmatite dikes of Crowduck Bay appear as a series of
dikes 1 to 2 m thick, up to ~50 m in length and trending 030—
050° along both sides of the northeast arm of Wekusko Lake,
but occur mostly on the eastern shoreline of the lake and on
islands in Crowduck Bay (Figure GS2023-7-3a). The pegmatites
emplaced along the shoreline of Crowduck Bay occur as dikes
physically spaced and segmented into elongated bodies 1 to
10 m in length (Figure GS2023-7-3a). Pegmatite dikes similar in
width, length and strike are observed up to 120 m east of the
Crowduck Bay shoreline. The majority of the islands in Crowduck
Bay have pegmatite dikes, and their overall elongated shapes,
parallel to the regional shear zone, are most likely a result of the
competency contrast between the pegmatite dikes and the sur-
rounding metasedimentary rock during deformation.

These pegmatite dikes consist of albite, quartz, K-feldspar
and muscovite, with minor to trace tourmaline and garnet present
in patches within the dikes (Figure GS2023-7-3b). The muscovite
content of the pegmatite dikes varies, with higher concentrations
found near contacts with the country rock. Tourmaline is usu-
ally observed in association with increased quartz content, and
garnet is commonly found near mafic xenoliths or contacts with
hostrocks. Lithium mineralization was not observed in this group
of pegmatites. According to their mineralogy, these pegmatite
dikes belong to the muscovite class of Cerny and Ercit (2005).
The dikes are most commonly found in the metasedimentary
rocks of the Missi group and, less commonly, in the Burntwood
group. The few pegmatite dikes observed to have intruded the
Burntwood group were found along the western shoreline of
Crowduck Bay. Postemplacement hematization was observed
along fractures. This feature is common in pegmatite dikes of the
Wekusko Lake pegmatite field (Benn et al., 2018), and the pink
to red colouration associated with the metasomatic process can
make feldspar identification difficult (e.g., Gysi et al., 2016; Benn
et al., 2018). Tourmalinization of the hostrock is a typical occur-
rence around pegmatite contacts.
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Figure GS2023-7-2: Satellite imagery showing the locations of the pegmatite dikes visited and sampled during the summers of 2022 and 2023. Symbols
for pegmatite dikes: red diamond and star, lithium-mineralized pegmatite dikes; blue diamond and star, non-lithium—mineralized or simple pegmatite
dikes; hexagon, documented lithium-mineralized pegmatite dike. Abbreviations: DLG, Dion Lake pegmatite group; NGRG, North Grass River pegmatite
group; SGG, Sherritt-Gordon pegmatite group,; VTG, Violet-Thompson pegmatite group. All co-ordinates are in UTM Zone 14, NAD83.

Sherritt-Gordon group (Grass River dikes)

This collection of metre-scale pegmatite dikes lies east-north-
east of the Rex Lake pluton and intrudes masses of porphyritic
gabbro west of the Crowduck Bay shear zone (Figures GS2023-
7-1 and -2). The majority of pegmatite dikes from the Sherritt-
Gordon group contain lithium mineralization in the form of green
spodumene, classifying them as lithium-cesium-tantalum (LCT)
rare-element pegmatites according to the pegmatite categoriza-
tion of Cerny and Ercit (2005). The main orientation of the peg-
matite dikes is between 290 and 320°, with dips to the southwest
of 60 to 70°. Lithium Foremost Resource & Technology Ltd. and
Snow Lake Lithium Ltd. are presently exploring pegmatite dikes
from this group. The pegmatites in this group are all exceedingly
coarse grained (crystal size is >10 cm), with variable amounts
of albite, K-feldspar, quartz, muscovite, garnet, tourmaline and
spodumene inside a single pegmatite body. Spodumene can be

found in the form of elongate prisms up to 50 cm long and 8 cm
wide, or as equant basal sections 0.5-2.0 cm across. Spodumene
prisms in the Grass River dikes are mainly oriented 045° and
suborthogonal to the orientation of the pegmatite dikes. There
is no clear mineral zonation within the dikes, based on observa-
tion of outcrops and drillcore; however, zones within pegmatite
dikes with higher concentrations of spodumene (up to 40%) are
usually associated with higher concentrations of quartz, musco-
vite and, in some cases, garnet. Tourmaline, apatite and garnet
are present as accessory phases. Tourmaline concentrations are
higher near dike margins, locally as parallel bands or as tourma-
line crystals perpendicular to the contact of the dikes, and within
zones of higher quartz concentration. The contacts of the pegma-
tite dikes appear to be gently folded perpendicular to the strike
of the dikes (Figure GS2023-7-3c), indicating that southwest-
directed compressional stress that resulted in the formation of
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Figure GS2023-7-3: Outcrop photographs showing pegmatite dikes from the Wekusko Lake pegmatite field: a) subvertical, hematized pegmatite
dike segmented and interspersed with Missi group meta-sandstone, from the eastern shoreline of Crowduck Bay; b) example of simple mineralogical
composition (albite-quartz-muscovite-tourmaline) of the Crowduck Bay pegmatite dike group; c) folded, centimetre-size offshoot of main pegmatite
body of spodumene pegmatite from the Sherritt-Gordon pegmatite group. Fold axial plane is subperpendicular to the trend of the main pegmatite;
d) example of simple mineralogical composition (albite-quartz-muscovite) and postemplacement hematization of a pegmatite dike located in the Bur
zone. Pen for scale in panel (b) is 15 cm long, and the Silva compass in panel (c) is 10 cm long. Abbreviations: Fsp, feldspar; Ms, muscovite; Qz, quartz;

Tur, tourmaline.

extensional jogs used for emplacement of this pegmatite group
melt (Silva et al., 2022, in press) persisted, or was reactivated,
after crystallization of the pegmatites.

Berry Creek group (Bur zone)

The Berry Creek group within the Bur zone is located north-
east of the town of Snow Lake, close to Highway 393 and the
regional Berry Creek fault, which trends approximately north-
east. The Bur zone is known for its high-grade copper-zinc poten-
tial within the Flin Flon—Snow Lake greenstone belt (Loveday,
2021) and, recently, lithium mineralization in the form of lepid-
olite-bearing pegmatites was found at depth (Rockcliff Metals
Corp., 2022). The pegmatite dikes observed in outcrop in this
area appear mostly as 1 to 3 m thick dikes that dip steeply, are up
to ~30 m in length, and trend between 330° and 035-060° (Fig-
ure GS2023-7-4). From field observation, these pegmatite dikes
do not appear to host lithium mineralization. Previous mapping
of pegmatite dikes from these zones by the Manitoba Geologi-

cal Survey (NATMAP Shield Margin Project Working Group, 1998)
showed that multiple pegmatite dikes appear as large bodies of
regional scale, with thicknesses of tens of metres and lengths of
hundreds of metres. The trend of the pegmatite dikes varies, but
it generally follows the northeast orientation of the deformation
fabric observed in the bedrock. The pegmatite dikes are most
commonly found intruding or adjacent to felsic gneiss within
late successor-arc plutons (Figure GS2023-7-4). The pegma-
tites outlined in region A of Figure GS2023-7-4 form noticeable
convex massive dikes tens of metres in both width and length,
probably due to the difference in lithological competence com-
pared to the surrounding felsic volcaniclastic rocks. Region B in
Figure GS2023-7-4 has a 1.5-2 m wide elongated pegmatite
dike that trends roughly northeast. The pegmatite dike in region
C of Figure GS2023-7-4 differs from the others because of its
approximate northwest trend and its intrusion into mafic igne-
ous rocks.

The major mineral phases of these pegmatite dikes are albite,
quartz, K-feldspar and muscovite, with minor to trace amounts
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Figure G§2023-7-4: Location of pegmatite dikes mapped during summer 2023 fieldwork in the Berry Creek group (Bur zone). The locations of the peg-
matite dikes are superimposed on the Geological Survey of Canada’s regional geology of the Flin Flon belt (NATMAP Shield Margin Project Working

Group, 1998). Co-ordinates are in UTM Zone 14, NAD83.

of tourmaline. The mineral grains range in size from medium
to coarse. Similar to most non-lithium—mineralized pegmatite
dikes in the Wekusko Lake pegmatite field, no internal zonation
was observed in the pegmatite dikes mapped in the Berry Creek
group dikes; however, some centimetre-size globular zones of
higher concentrations of quartz, tourmaline and muscovite were
observed (Figure GS2023-7-3d). Postemplacement hematiza-
tion was observed in most of the pegmatite dikes in this region.
Lithium mineralization was not observed in outcrop in this group
of pegmatites, but spodumene- and lepidolite-bearing pegmatite
dikes have recently been observed in drillcore from the Bur zone
(Rockcliff Metals Corp., 2022).

Violet-Thompson group (Thompson Brothers dike)

The Violet-Thompson pegmatite group intruded a sequence
of Missi group sandstone and pebble to cobble conglomerate.
The Thompson Brothers pegmatite is located northeast of the Rex

Lake pluton, proximal to the east side of the Crowduck Bay shear
zone (Figures GS2023-7-1 and -2). Based on its mineral composi-
tion, this dike is classified as an LCT rare-element pegmatite, and
contains spodumene, albite, quartz, K-feldspar, muscovite and
black tourmaline. The pegmatite outcrop is up to 10 m wide, dips
steeply, and is exposed for approximately 140 m along a strike of
035°. Drilling has revealed that the dike continues along strike for
approximately 900 m (Snow Lake Lithium Ltd., 2022). This peg-
matite dike shows a preferred alignment of spodumene crystals
of 160°, which is oblique to the orientation of the dike and per-
pendicular to the orientation of the Crowduck Bay shear zone
(Figure GS2023-7-5a). This preferred alignment is disrupted by
local shear zones oriented subparallel to the pegmatite contact.
These shear zones reoriented the spodumene crystals within the
shear bands to an orientation closer to parallel with the trend of
the dike (Figure GS2023-7-5a). Oriented samples collected from
the Thompson Brothers pegmatite dike (Figure GS2023-7-5b) will
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Figure GS2023-7-5: Example of an oriented sample collected from the Thompson Brothers (Violet-Thompson pegmatite group) spodumene-bearing
pegmatite dike from Snow Lake Lithium Ltd.: a) pegmatite outcrop before sample collection, showing a shear band crosscutting the mineral fabric;
b) pegmatite outcrop after sample collection. Silva compass for scale in panel (a) is 10 cm long.

be used for microchemical and microstructural analysis of the
various minerals in the dike. These studies will help resolve the
mode of crystallization, and the overall question of whether the
fabric is the result of an igneous process or deformation.

Whole-rock geochemical trends of the Wekusko
Lake pegmatite dikes

In the summer of 2022, twelve samples of pegmatite dikes
from the Wekusko Lake pegmatite field (Dion Lake, North Grass
River and Crowduck Bay islands groups) were gathered for whole-
rock geochemical investigation (Figure GS2023-7-6a; Silva et al.,
2022). All samples collected, usually pegmatite blocks between
20 to 50 cm in diameter, were selected to best represent the
overall mineral composition of the pegmatite dike. However,
due to the extremely coarse grain size and variable local distribu-
tion of minerals in the studied pegmatites bodies, the selected
samples used for whole-rock geochemistry analysis might not
represent the total extent of the pegmatite bodies chemistry. All
samples were trimmed to eliminate weathered surfaces. Analy-
ses were conducted by SRC Geoanalytical Laboratories (Saska-
toon, Saskatchewan) using inductively coupled plasma—emission
spectrometry (ICP-ES) to analyze major and minor elements, and
inductively coupled plasma—mass spectrometry (ICP-MS) to ana-
lyze trace elements.

Ratios of K/Rb, K/Cs and Nb/Ta are well-documented bulk-
rock or mineral indices for pegmatite fractionation systems (e.g.,
Cerny and Burt, 1984; Cerny, 2005; Selway et al., 2005). Using
ratios of these elements derived from results of whole-rock geo-
chemical analysis of samples from the Wekusko Lake pegmatite
field, it is possible to see fractionation trends across the pegma-
tite field (Figure GS2023-7-6). Specifically, Rb and Cs are primar-
ily partitioned into feldspar and muscovite, and Ta is enriched
where there is a minor component of tantalite in the pegmatite

dikes. Feldspar and muscovite minerals form a significant compo-
nent of almost all of the dikes sampled, with muscovite content
increasing in spodumene-bearing pegmatite dikes. The Wekusko
Lake pegmatite dikes exhibit a strong fractionation trend, from
simple pegmatites to lithium-enriched pegmatites, as shown
in Figure GS2023-7-6. The non-lithium—mineralized pegmatite
dikes of the Dion Lake group, and the barren North Grass River
and Crowduck Bay islands groups all have high K/Rb, K/Cs and
Nb/Ta ratios. The Dion Lake pegmatites are also enriched in ura-
nium compared to the other pegmatites in the Wekusko Lake
pegmatite field. The lowest values for K/Rb, K/Cs and Nb/Ta,
which occur in the Sherritt-Gordon, Violet-Thompson and Green
Bay pegmatite dikes, define a zone of highly differentiated peg-
matites that are enriched in Be, Cs, Rb and Ta. In sum, the K/Rb,
K/Cs and Nb/Ta values show fractionation trends toward highly
differentiated lithium-enriched pegmatites, with an evolution
from non-lithium—mineralized pegmatite dikes in the northern-
and easternmost regions of the pegmatite field, to pegmatite
dike groups with spodumene mineralization more centrally
located in the Wekusko Lake pegmatite field (Figure GS2023-
7-6), adjacent to the Crowduck Bay shear zone. Similar to the
fractionation trend observed for spodumene-bearing pegmatite
dikes, some barren pegmatites within the Sherritt-Gordon and
Violet-Thompson groups show low K/Rb, K/Cs and Nb/Ta values.
These low ratios, especially in the spodumene-bearing pegmatite
dikes, are probably due to several factors, including the higher
muscovite content and known enrichment of cesium-muscovite
in the spodumene-bearing Zoro pegmatite dikes from the Green
Bay group (Benn et al., 2022), Rb substitution in feldspars, and
Ta enrichment from tantalite crystallization in comparison to the
other pegmatite groups in the Wekusko Lake pegmatite field.

The increase in the alumina saturation index of the pegma-
tite dikes in the Sherritt-Gordon and Violet-Thompson groups fol-
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Figure G§2023-7-6: a) Locations of pegmatite dikes sampled during the summer of 2022, and (b—d) spatial trends in elemental enrichment across the
Wekusko Lake pegmatite field, superimposed on the same satellite imagery as in Figure GS2023-7-2: b) K/Cs; ¢) K/Rb; and d) Nb/Ta. Larger symbols
represent lower values, to facilitate map interpretation. The main lithium-bearing pegmatite dikes are highlighted in panel (a). Co-ordinates are in
UTM Zone 14, NAD83. Abbreviations: DL, Dion Lake pegmatite group; GB, Green Bay pegmatite group; NGR, North Grass River pegmatite group; SG,

Sherritt-Gordon pegmatite group; VT, Violet-Thompson pegmatite group.

lows the spatial trend of decreasing K/Rb, K/Cs and Nb/Ta ratios
observed for the Wekusko Lake pegmatite field (Figure GS2023-
7-7), reflecting the higher muscovite content of these dikes.

Figure GS2023-7-7 depicts the inverse relationship between
increased peraluminosity (A/NK) and decreased K/Rb ratio from
barren pegmatites to spodumene-bearing pegmatites, while
also showing a positive relationship between peraluminosity and
phosphorus content (P,0,). One clear outlier in P,O, composi-
tion from a barren pegmatite is observed in Figure GS2023-7-7b.
The anomalously high P,O, composition could be explained as
possible local enrichment of phosphate minerals in the analyzed
sample (e.g., apatite, amblygonite or lithiophilite) that were
not previously described for this sample. These element rela-
tionships have been observed in many other pegmatite fields

(e.g., Selway et al., 2005; Roda-Robles et al., 2023), describing
increased fractionation of incompatible elements and spatial
pegmatite dike evolution. These element ratios can also vary,
and imply a variability in the melt source for either fractionation
from melt or direct anatexis models of pegmatite formation.
According to the data shown in Figures G52023-7-6 and -7, there
may be a regional geochemical fractionation trend that extends
from the eastern and northern boundaries of the Wekusko Lake
pegmatite field to the spodumene pegmatite groups near the
Crowduck Bay shear zone. This pattern also shows an evolution
within the Wekusko Lake pegmatite field, from areas closer to
high-grade metamorphism—up to migmatite—toward areas of
lower metamorphic grade, of staurolite-first appearance (Laz-
zarotto, 2020).
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Figure GS2023-7-7: Whole-rock geochemistry plots showing peraluminosity (A/NK) versus (a) K/Rb and (b) phosphorus content (P,0,), differentiating
between barren pegmatites and spodumene-bearing pegmatites. The curved arrow demonstrates the fractionation trend.

Economic considerations

Canada, and particularly Manitoba, is a key player in the
green revolution due to the prevalence of lithium-bearing peg-
matite occurrences like the Tanco pegmatite and pegmatites in
the Wekusko Lake region. Because of its high concentration of
lithium-mineralized dikes, ideal mineralogy for lithium extrac-
tion, and central location within Canada, the Wekusko Lake peg-
matite field offers significant economic potential. The growing
need for critical minerals, as well as the growing need to lessen
our reliance on fossil fuels, emphasizes the economic relevance
of identifying new rare-element pegmatite deposits and expand-
ing our knowledge of existing ones. To accomplish these objec-
tives, it is necessary to evaluate emplacement mechanisms and
understand chemical fractionation models within the pegmatite

fields. This is important, as it can contribute to a higher prob-
ability of discovering new lithium-bearing pegmatite bodies. The
Wekusko Lake pegmatite field in west-central Manitoba is located
in an active mining area, with established access and infrastruc-
ture, and well-studied regional geology. Several companies are
actively exploring for lithium in the area. With the recent discov-
ery of lepidolite-bearing pegmatites, the Wekusko Lake pegma-
tite field is now open for further discoveries of different types of
lithium mineralization.
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