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Abstract

The -glagment pegmatites of the Superior Provinc
essential for developnnghsuStepanablenbeakbolgogens
pegmatites have been interpreted te erawea siinwterl yded
overprinted by a ductile csrhedowétabrjcrewbdnthinees
suggested that these rocks intruded over a ca. 55
the mineralized dykes are related to magmatic pro
recryatabhi I n the current study, a variety of an
di ffriarctd-Podinygeochr ono-KRgysaands maceoused to correla

timing of pegmatite empl acemenhhewgtbkbenbéodef bemat

t h&ttype granitic magmatism in the greenstone bel't
in granitic rocks in the marginal zones of the gr
Localized ductil e detdoartneadt itohne apte rciao.d 204f3 2p eMjamaptoi st e
not deform quartz and plagioclase in the pegmati:t

associated with d¥XRéE smphscCEmMEBntr aMisectdts of the p
zones show enr g®8rhmeatt st hemw Caumtnrdy rock interface,
bet ween the pegmatites and the country rocks duri
respectively. The results from thisyktesdyriendi cat
essentially products empihagmamteine pwrRecdacesd i tanmaeddt
mechanhns mheitcahs omat i sm coincidenti ssathoempbéaitkimedt e

def ormation to be imparted on the country rocks u
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1l ntroducti on

Ra+wé¢ ement pegmatites of the Superior Province

of the critical metals (Li, Cs, Rb, Be, Ta, Nb, G
devel op sustaiinadlchatrgelmdleo piae¢s ef i es, aeronautic
etc.). The increasing demand for these metals has

notably -Uh&. Cdnada Action Plan on CrbDeDabnMiner a
Ontiards Cri ti cal Mi nerals Strategy (Ontario, 2022)
i mportant as itods iaefcthrad @gmearbtl &l badrn striitesentCurr ent
gl obal Li reserves are hosted in brine deposits (
are increasing due to decreasing Li Begmhastita the
hosted deposits, however, are becoming in@zgeasing
empl oyed at the Whabouchi Mi ne in Quebec, are cap
footprint (Chordia et al., -R&Od2rR)ng | me@2tli s duume|
of the @l(obsx=dS,Li2021). As the mar ket for this met a
environmentally sustainable extraction grows, the

exploration efforts for the depasatsohoRapddsnpdg

(SRPG), northern Ontario, Canada host sOi) heahdr gsess
spatially and temporally associated with the Bern
to Li, also hosts economic gquantities of Ta, Cs,

I'n the pastBertnhiec SIRaPkG: apnedgena& s s emgdoup be part
magmatic event (Tindle and Breaks, 1998; Larbi et
Kr emer , 2010; Camacho et al ., (2022 u g deustt ede coernyts tie
of the SRPG over a ~50 Ma period (ca. 2649 to 260

interpreted as havi negs teaxtpee rdieef noeyehda hsib tgua 6fdi cqaend, s o |



fol Beepks eBamntl ayl99998; Kremer, 2010) vyet the m
primary magmatic textures and show little to no e
scale defor2map4 ofhur(tChhdrnmgor e, t he Bwirnneirca | Liazkeed piengtntat
gr oaurpe spatially associated with regional def or mat
and though -swapmst&fneyatic pegmatites are typica
the distrib#é#ioronngf mehe sdyBens et al ., 2004; Hend

Torvel a, 29t1B83i,n nnoméghare asghbcilae edRRGth t he pec

Pegmaitdafeor medBors ratneal ., 2004, Hender son and
Butl er and TorvabDaadedsPpl&y Ghirmmg nonhi st of byt uobeaespat
i nco ®wiepohsctr ysratlebar mati on an(dP ernencarcyhsitoanlil iaznadt i Mann c
201PBasscHi &r o awho c2uOnPebn)t at i on of def ormati onal text |
(Hol dwort h Deetmazelt.i,al1200 12,01 3; Brisbin et al., 2012;
that textures chairgeaaaphiscstioaotefr gpoegmatsi, teni direct
etc.) might affect the rheology of these rocks on
| ocal Hoaveivmemt.,hei casethefet hBcB8RPGstencies cannot be
| ocal akanstornlast ur e st hoaft trheeg uS RRG meyd royisatbaflmdisizsa,t i on
drawn boudins; Goscombe et al., 2004; Paansdschi er a
mi nestadw | iddafl er tCantiimagn, Pr2é@dw2idgus studi est d@atver alr guec
inconsistencies arise becausescikiidetoresati bat ares

due to dyke empl ac;8@8méeher ( Bods Tetvala, 2008) .

Very few studies have focussedf ommitihg melcthanpisao

(Brisbji nButll9e&8re an)d Teompviea cae me2n0tl 8 ext ures rel ated t

magmas are well documented (Pollard et al ., 1975;
Schofield et al., 2010, 2012; Spacapaneat al ., 20
characteristics (temperatures, compositions, Visc
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| ement Ragemactmetnets .pegmatites typically occur as s
986) that <crystallize from highly evolved granit
arely occur as coherent bodriplsolbadgi eatwierh ici she
hat take the shape of magmatic fingers (Poll ard
Il ., 2019) or coll apsed feeders (Bons et al., 200
yvkesdeéependent on a complex ,sethtaonsthi pcthert avleeani
ountry rock, directed stresses at the time of em
trength of the host rock (Brisbin. 1986; Bons et
008;,eeMeaeg al ., 2019). I nterestingly, the frequenc
sed to infer the direction of magma movement and
Il ., 2010 whmidcnpOdrrzgant aspects for minmagmaexxepl or a

ystems.

The contact zones of pegmatites contain import
mpl acement and tectonic deformation as they repr
uring emplacement (Londonati20dd83hoaihd wWwdemest est |
Pennachioni and Mancktelow, 2018). The first pha
ompr i sger aai nfeidner i nd of wunidirectionally oriented ¢
nd tftygtaaion proceeds inward at a rapid rate (Si
tudies show solidification of pegmatitic dykes ¢
Sirbescu et al ., 2017) kniy me¢acdmpah&idisthe af dishé sc
e concomitant with dyke emplacement (Weineberg al

rystallization (London, 2018). Changes in the rh

met asomationalTatlis et al ., 1995, Wi ght man et al

nteraction between the altered country rock and



Accurately assessing the mechani-bmarespgodykbbke

t he SRRe&gMmati sm or deformation) is important for
recrystallization oftemnsirzees ualntds diins tar irbeudtui cotni oonf immi
Trouw, 2005), which are i mper banti esspadt sefpar at h ®

surrounding groufdmpnbhmer duet gt minl2Ng8)generated d

empl acement can resemble textures imposed by soli
et al .q ®Ot0bi)l,ed textur al analyses are often requi
intrusions attained their shapes. Furthermore, th

host rocks remains a cont e&nt,i mangd ttdpisc c(@aBwet Isdrudayn
contribute to understanding of emplacemérimeamd de

pegmatites in other pegmatite belts around the wo

The principal objective of this thesis is to d
SRPG attained their shapes without magmatic textu
state. Fhbaés eddanedchmabques objecuijetMappyaagtisyrehias
strain in the rocks of the SLGB and maelpéemgnt i n d
pegmatite intrusdtlesBiad Maclke Sruawbamlk, igind Sprinl
i nytei gat i nsgc alhee fneeastour es and microtextures in the
which textures are due to primary)lcécAgatwpslngaguan
feldspar crystall ographiscadrtieeamrtdatdi dris acdiimgp €IEBS
of def e mmaitcieadn dynami civrBet ¢ midktbil mgatshaead) crystalld.i
di fferent pegmatit easnwWandle tmen mimoirmpd i tch ep Vv @a ts& ognntaet nutr
of plagioclase in the marginal zones of the pegma

the dykes and country rock.



2. Geologic Setting

The Superior Provinzgedscantciondnmtgel odndraheami
record ages as old as 3.7 Ga (Skul ski et al ., 200

tectonic events betweenr12.)7 aFrdag2netn tGa o(f P ecrocnitvianle n

ol dest ages and are often isolated fgremnasdjoamaeent
domains and, i n some cases, synorogenic sedi ment a
synteoc&asi progressively young sout hwards, indicat

North Caribou terrafe 8( isdupntaicfriuesd aby amaviimg r3i.s0® ve
onto which the other tecraeaaksawerWhalkengegt2d0QFi Be
This accretionary phase culminated with the docki
sout hern margumerifon her ptrmn o( Per ci val et al ., 2007

chromrallodii stories of each terrane support their i

t hat separate the inddvivddatltetéepbpnanebhianhdriesof&e
1991, Percival et al ., 2601ehatlLmahopeobethoapbect
nort hwar ds, indicating that subduction zones were
al ., 2012).

The ~2.7 Ga Uchian Orogeny involved the collis

mi crocontinents and the cont-erimphrEmgloiush dRipwesli t $wl
(ERS; Fig. 2.1; Percival weterailence&@dO0r7gpi d hlewrei asle de
resulted in partial mel ting andt yphe meorasatiBme oK :
Corfu et al ., 1 9e9I5e) meanntd paesgshoactiiatteesd wiatrhe crystall i z
el sewhen the Superior Province (S2p@ftaMapogRapgds
Gullwing Lake pegmatite, ca. -R&E®0Ii Mg, peambti tee¢s al

Pontiac subpraoa&3%fcMdMas;, Ruch®ehd et al ., 1997) . Thus



RVT

Figursg8i thptii fied tectonic framework of the Western Super
Separation Lake greenstone belt; BRS: Bird River subprc
River Valley terrane; M™MTh ®™Marmbon sepermrnherr AICS; MNSES: Nc
superterrane; P: Phanerozoic cover; QS: Quetico subpro\
subprovince; WS: Wabigoon subprovince; and WwS: Wawa s



wi despread pegmatite emplacement related to the f

was suggested (Larbi et al ., 1999).

The Winnipeg River Subprovince (WRS) i-Bban Arc

ages as old as ca. 3317 Ma (Melnyk et al., 2006)
met amor phic, and tectoni ct aelveqdarmer(adteiracrn vian telte aWR:
occurred in primarily two events (~3050 and ~2880

fractionati on edferviovleudmitnhoouse imanitcl emagmas to form t
1991 por Mmet asedi mentary and metavolcanic rocks ar
gnei sses and intrusive rocks (Beakhouse, 1991). A
along the southern margin of thMaWRBdi atbrablkeedd
collision of the WRS and the Western Wabigoon subj
generations of deformation have been identified
associated wie¢edhsidextaladbngramstphern terrane boundal
This same structural style is reported along the

(Hr abi and Cruden, 2006) .

The English River subprovince (ERS) consists p
deposited as turbidite sequences in a forearc acc
of the North Caribou supetther WRkiSe (Brieak st 01994 ;ce®

Deposition of turbidites here 2698hdMaghbasedhawnet

detrital zircon (Davis, 1995) and crosscutting pl
bet ween approximately 2698 to 2691 Ma i s associ at e
in voluminous granitic intrusions (Breaks, 1991;

is interpreted to hant pgeakrinbuamar ploi ¢ heoroodi nico

facies (Corfu et al., 1995) .,) The mae nERSri ®dabfr if



event and is constrained by the age of a pegmatit
1995). MetamorphicPhiagen and meoseadzti 6t esWpport epi
met amor phism in the ERS befweeh aebh. ,P6bY%8&HesdTRbBAERA
postdating the recognized deformation events (ca.

greenschist facies retrogression in the eastern E

The Bird River greenstone belt (BRGB) is situa
greenstone belt WRSGBubpalbongcti aé BBEndary zone (
workers have inferred a genetBao,rlileca88 beBavalkehot e s
Breaks et al ., 2005). These greensttromredibredts comp
met avol canic and metasedi mentary rock units and a
Houl ® et al ., 2048 twataame bgepbhat Adchean Maskw
Gil bert et al ., 2008) . -Wihren iBReE -eRhilewsmer n hroaprieeg mtath ¢ t € a
which includes the Tanco pegmatite (Leibk €&tebd.,
appear to be coeval and intruded at ~2640eMa (Baa
al2.0,12,defbrmati on i s -aseapcsl@aea@adi wg tdumiomdg ht he Uchi
~2698 (Duguetbtardar@Erdel 300¥Y)e2depS ontmadi on Dca. 2684)
associated with the | ate stages of the same oroge
D3, cross,tabsi thenSa series of faults that -are int

slip deformation and have beetn 2808, vdugnuteit! eat all e

Pegmatitic intrusions in the southergfistarunt toufr etsh ean
t hought twd ththe tchdesvalef or mati onal event (Gilbert et
| arge granitic bodies (Lac du Bonnet batholith, <c¢

country rocks at > 500AC at t hte ali.me 20060 9)e.gmat i t e

Af ter amal gamation, the Western Superior Provi

~2669 Ma met amon Hlainem iamdt Ae clipd alck medd@0 Dfe diriu)s t



granites (Larbi et al ., 1999, Percival et al ., 20
indicating episodic fluid flow (Eactiyal9®®d, 0199¢€
scale faults as young as ca. 2645 Ma (Percival et
of widespread hydrothermal activity across the We
been suggedtbddhaaesdodnti tanite and apatliot88; ( Per c
Krogh, 1993; Davis et al ., 1994, Percival, 1994,

1998; Percival eRb adges 2a0sL 2y)aunfg tani+t+2548 Ma in t}

grade hydrothermall prbicessiemecppB80ri huedt uakti, 1995
The mechanism that resulted in extended durat:i
Superior Province following cratonization i s not

expl ai)n ctomitsi:nued subduction igindeprdaercpg| a@ateill mgni kAt d
(Moser eti)almagmha9&) underplating above igv mantl e p
inversion of a dense and hot | ithospheric keel (P
Ma are recdArdedagestbf micas in the Western Super.i
proposed to be associated with the the -Mattaohewan

Orogen, respectively (Hoff man, 1988) .

2.1 Separgateiemrstloamlke bel t

The Separation Lake greenstone belt (SLGB) is
supracrust al rocks that was caught between the ER
Wi nni peg River subprovin®Basrat,cBl98B8GCaterl g, 2022
bedrock geology of the SLGB was detcainmpad stkeys Bl ack
package of mafic fl ows intercalated with iron for
congl omerate (BRIOWHBur ThandaYownd, ows dominate th

commonly pill owed or massive and rarely pyrocl ast



—2

English River
Subprovince

Winnipeg River
boundary granite

0 25 5 7.5 km
Scale 1:50000 ;
NAD 83 UTM Zone 15
Separation Lake greenstone belt Symbols 7] Mapped area
L'thOIOQ'eS ----- Terrang boundary X Sampled outcrop
Il Petaite-bearing pegmatite [__] Felsic metavolcanic rocks . g:g;gflguﬁ?ntad A Petalite pegmatite
- Pegmatitic granite ! Chemical metasedimentary rocks ~ __ '3— Anticline A Beryl pegmatite
[] Granitoid rocks [ clastic metasedimentary rocks _ _*__ Siigife
[] Metasedimentary rocks [ Mafic metavolcanic rocks —A_A. Orthopyroxene-in isograd Ml Watrbody
[ Mafic intrusive rocks AR ARdaliisite seciifrenes 4+ Location, UTM
Sil Sillimanite occurrence

Figa@r®ectonic setting of the Separation Lake greens8é4neefbedd ,tdoxcamploassi
Breaks (1997); Geology after Blackburn and dloa,ng( X290,0)19PpE)g.mat it
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volcanic rocks are thought to correspond to a pac
isouiMO&RBn t ype frorcrhesrdl yankdnown as the Lamprey Fall s
that are interpreted to have been deposited bet we
2008). Lesser volumes of sedimentaryoanaoffeheic v
greenstone belt (Blackburn and Young, 2000). A fel
contandanabgarnet and andal usi tfealproirphyirmodil @asttisng
met amor phic conditions outlasted the main period
Peral umi wpesgr &n-et emeandpegmati tes commonly intrud

rocks (Bl ackburBr eaankds Yeotu nagl,. ,2 0200005) .

2.1.1 Treelined Lake granitic compl ex

The Treelined Lakeaglangeiandoimplt e gtuyl paer Igyr asnhiatpi

mass that | ies par tCoalilfye rwiltalkiers tghrea nWrfirnt evizlolnee o1
Breaks, 1997) . The mineral ogy of-bitohtiisttee ogwpatndqix | vwa
orthopyroxene in theohotehgasmate ewwlesmenwi t enriche
segregations in the sout hwest, where the GBmMpl ex
(Smith, 2001; Breaks et al., 2005). This progress
chemical evolution towards t he&gJsad Rtehlvfje srte t(uBrneeadk sf |
unspecified phase of the complex is consistent wi

Similarities in garnet and apatite trace el eme

(Il oca8Bdowowf9#han and Breaks:eleImexhit Piegmat2 tesamd thh
been used to infer -baypemregt odi ttihrk ERSt wanan tthiee S@ p a
pegmatite group (PahArdMrd dBarteeask so f 1c9a9.7 )2 43P ctian g2 4 11
pegmatitic segregation at this |l ocation are attr.i

evedmi t(th et al ., 2001) .
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2. 1.2 Skidder Pl ut on

The Skidder Pluton i s -maudc éwvrildyebli eo&rikkmeg st ock of
peralumiypepr gSanite cropping out in the northwes
and Young, 2000). The nort hwepe , drdmarp axrgt paefg mahii 4 i ko
segregations that grade into the granittacdAhost (R
anal yses of biotite in the main body of the Skidd

from tthe tchoa erifmrdma2. ¥ aGgeisn the core to 1.7 Ga a

2.1.3 Separation Rapids Pluton

The Separation Raboivdasl Pslhuatpoend ipse raan u-m nkonus gr ar
a cor-feelodpshgyarri c-hegrmairmg@gtgranite and encompassed by
potassic pegmati-greai sedigr apil i ¢ eand o@&IDIGt)i.t el h(eFi g
peripheral phases of t ke fii mterdt $hiamdyreirls onagd it leyn d@ic € P Ima
uni directional solidification textur esn (aBrde atkhse et
SRPG, as weé¢l emant heharactee rfieltd scppatTafaahdi wuNgysa pva tt ihti
have been used to infer a genetic |ink between th
raeleement pegmatites of t he-PPRRG@AGtEBr emak snoamrad i Tien du
in this body recordgeaopr 2@ad6y NcRry Maalahidz 26i36n N 2
interpreted as partial thermal re®dt geywyclhatoearo| pgy
tantalite showing evidence for hydrothermal overp
‘ArPAr traverses across muscovite grains in the Sefg
ranging from 2450 Ma in the cores to/NH7y@PM&si g t
to +2.0)r*SatfMild hriagthi os i ndicate this pluton was cont

materi al into which it intruded (Larbi et al ., 19

12



2.1.4 The Separation Rapids pegmatite g

The Separation Rapids pegmatite group (SRPG) e
SLGB (Breaks and Tindle, 1999). -Thpei otsruppdiyeplest ar e
pegmatites and are zonal | y2.d2i;s tBrriebauktse da ntdh rTa uingdh cey, t
Ercit, 2®&0&menflralc@aracteristics of the granitic i
increases in the degree of fracti onabteiaorni nffgr om t he
intrusi 9RBGofBrtédaeks and Telnadment 10®W&nNacitTdhrei striace Vv
i ndividual i ntrusi ons afnadl dshpearK/iRbntamal yKetCsloivtad | @
those of the Bernic Lake pegmatiete 199dup lLiemnihetB
SRPG is further subdivided i-nbbumbFeeandmpossui bae
Breaks, 1998). Only two pegmatites are assigned t
and t gtéypbee pegmatite 265) and it has been proposed
di fferent source melt than the -Feldspae bampdsbhi

t he Fkiognht et -6brmhaeagdwmyketesalsli nd9®8 ,anudn@Bubl i shed d

The previously maepedereXxppesgmaesi oésr@Beeaks an
Breaks et al ., 1999; Bl ackburn and Young, 2000) al
greenstone belt (Fig.in2UdPhuafrrassé¢ hpegmaptaint ed O0r dMiau
Ma, deformed aplite near the Big Whopper and Mar k
correlation between geographic, d3)G24Miob etoivem , and ec
crysdataildn zages of ~50 Ma is in stark contrast to t
for the pegmatites in the BRGB of Manitoba (Baads

al ., 2012) .
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2.1.4.1 The Big Mack pegmatite

The Big Mack pegmatiteyipe gmtbadydpttee spterginkaitn g ec cemw
over ~80 by 225m (Fig. 4.1.10) and first noted in
overburden stripping progream Gomr plor%8& i(oBme rlaOl9d8 )F i ek
samples have yODedmneddiupmomwmd 6&or iLIi | i ntexOvalverhad@te |
m (Emerald Field ResotArmeeds c@ar Emreatgiyogn 202299; AP&n
extracteddykem nhl1999 to test the viability of pe:
which were found to yield three acceptable gl ass
Energy, sdad®Bb)Ugebre hronol ogy ofdymmra 2 ihtee diyrk et e t ma in

2637 N 3 Ma, which is interpretegd tRoO2rdepresent th

A thorough review of the mineralogy and miner a
dyke is provided in Breaks et al. (1999). Up to e
Mack body and t he dy&lee momdlashintsheantu naerreo uush grpagrngo N i n
pegmatites of the Superi 00 FO)dvi reaue,r yu,d Haeady LL iAK iS
chrysobe®y | Br(dBalkKAd et al ., 1999). The miner al zone:¢
i nteritoratphiasseri ch i n pddafailindad plnan ari sfpd baryisc ;a awed |
that extends into the eastern and western taperin

cordierite and the geneetr aall .a b sle9n9c%) .of petali te (B

2.1.4.2 The Snowbank pegmatite

The Snowbank pegmatite (Fig. 4.1. 1Bg¢arciomgri ses
intrusions that wer e dQ sgcroavdeerse du pi nt 02 021.81 % nodv erre tlu.rl
Material s,it-RBUgpochnonol ogy oebfe anmoinnagz idtyek ei ny iae | pdeetda

crystallization age 2®df242623 N 10 Ma (Ching

14



2.1.4.3 The Sprinkler Zone pegmatite

Pegmatites were first uncovered atvdlhemiSpou k]l
phase of intrusion at the exposure hosts tantalit
di amond dril |l hole collared by A4@) onnAdwvaectddMa'

pet @leiatre ng pegmati mapp8O@moebatbpotDaberet drdend 1.

2.2 Deformation and metamor phism

Previous studies have described tiBreeidef AdOB8BE
Bl ackburn and Young, 20dan,dakbreabiarang¢g O©Chsecewved2 B6
Young, 2000). Where present, these fabrics are sul

domi nan(tBlfaacbkrbiucr n and Young, 2000) .

The domi nant def ormati onal flebor mabpfonhhep&tL &BI
northern and southern boundatersyc azl cen ef so,| dasn d hiast aaxriea
nort hwestern and southern portions of the belt (F
rocks of tioe nbbélende and bi oty twi idwifdi p® ua graisn eyraa ly
~90A to 45A towar dsBarhrei e@,ast9 ®8; wkRlsac K Buarnh oamd Yo u
woeks have proposed that the differin®aphrumege dir
(1988) placed the SLGB into a domai-WR S fs unbepsrtoevril nyc i
boundary zone; and Blackbtrnhhaen&eYaowymg L@X@0OFlaupno
separates a northern domain of easterly plunging
plunging miner al |l ineations. A datfeahbrsi ;mmoitn atstse® c$ L
howevedrabtrhics i s mapped as-WR8nbououoda sByaar ¢r8 een b 01t9h8e8 ) E R
the ERS, Corfu et al., (1995) constrained the dev
and 2691 Ma, which overl aps Uwiht h anlde Wi inmii p@ go Ri tvle

subprovinces (Percival et al., 2012).
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The Selwyn Lake Fault i s -sccoanlsei dsetrreudc ttuor eb et epramet:¢
Ri ver Road | ineament, which trends along the nort
grangtade rocks of t her eEdReS rwved Kd @Bfp-BtEbobet 1988,
Bl ackburn and Young, 2000). This proposed struct ul
epi sode, however, t hend uampedpiodsd étiitoec kosf -tgodapooedttietse i
D, whi ch tios bteh ccuoghhtwe mipho rgek maenaukss t met amor phi sm in t he

1995) .

A sdeformational episode has beemcmrlepasddl hass 4
l ocally 0%aenpBarnteS a888Cr Hdahi -BRaOr0r6i)e (Slamnd&8) nas s
these folds wgt h tahasthmare rfpshroihar (&t eri zed by shal
mi ner al |l i neations. Thebkel dspat dphwariecagsanreeot h.
intruded alwWRSg btoluen dalrGB zone (HrabBaandeC{u®&&8mB) (2@
t hisev®nt to dextral transpression | ocalized along

has been documentedSeabsewber Pronmi hhe Wé.ftadri e de

in the ERS (Miniss River Fault, <2670 Ma, Bethune
~2650 Ma, Mel ynk et al ., 2006 ; Pet erson Creek She
Late, brittle, north trending faults crosscut

senses and amounts of displacement (Blackburn and
met avolcanic rocks at tkeosdsthedexexténbofobethef

and Young, 2000).

Met amorphic conditions i-nad¢ihes SLKBGS3Mi@e,d B mp
a(:Hy~ 0. 9; Pan, 1995) . Met amor phi sm i s i ther preted
dates of monazite in the clastic metasedi mentary

(Chi gt,, LArnet porphyroblasts show synkinematic r

16



indicating peak metamor phic caodrediotrinoants oonuatl | & satberd c

and Young, 2000).

3.Met hodol ogy

To assess the extent of deformation in the SLG
def ormation should be Il ocalized during regional t
The contact zones of pegmatitdadrewdroe umo tf fdred qau € re
geochemical and isotopic analyses as this is wher
the contrasting rheological competencies of the p
Mancktel ow, r20 1c&)y sand Iwhzeat i on of these dykes begi
Granitic rocks are the most r helod megritc agd gmastiintid sare
al so targeted during field worhk sttoorays siens sa tvhaer ideetfy
rock types across the greenstone belt. This thesi
proposed RyY,Chiong h@e20 nterior phases of regionally
i ntrusiadms wdrteen targeted fboerasampgl es nehRlb sceuli da

geochronol ogy.

3.1 Location, access, and sampling
The project area is | ocated ~55 km north of Ke
roads. All terrain vehicles (ATV) were used to na

access the mapped ar ez @OFi g.he2 .d2)t,aid=dwelult ca 0 pasl, |
NAD83 zone 15 5571026mN 384946 mE) , the Big Mack (
Sprinkler Zone (UTM 15U 5569723mN 387303mE). Tran
were conduct eod ilzye df dmta.t Avamsotused t o expedite acce

studyi .aeshhea R@ttl er pegmatite).
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The majority of the field work was conducted i

visits to specific outcrops were conducted in the
open source mobile QFieldt appamplaci amdofigeao Saatiuaol
marked in this GI'S software using the devicedos i n
were recorded in a field notebook. Geostation not
relatmaod any other necessary information that was
regional map . Detailed outcrop maps of three pegm

higesolution aeri al dren8pirimagesf wdb2laagdi 26d2i n

fi

or

eld relations and geologic information.

Sampling for this program was | argely carried
mmers of 2021 and -b2I0a2d2e. rAo plord aavb | vea d i msmoch dt o c o |
dicating either magmat ilcoomat ideerfs.r mMapgd minmd n sp rvoecree
anar structures, such as the pegmatite contacts
cognhised, samples were cut perpendicular to the
seetsent i al ki nematic indicators. The cut rock sl
en scanned using an Epsesopapéeomnscmagers thapr oe
ientation of the rocksogpapbrcso(VYanaoguwsemt Can:
eparation as polished thin sections. Some sampl
ior to 2021 by Alfredo Camacho (SP43, SP54b, SP
Ninety eight polished thin sections were exami
cr oscompel. arPil zpaod, a rcirzoess and reflected Iight were

d texture of each sampteonArtasatowemiendeaimedwiap
antitative anal ytnidaeclt iwoeerl ky -ifdcaspdsedaddHra@Bitegnr v ( L /

el ecsgacgatint wraeck di ffraction (-EB8&D)¢ér eeérel eaospent ¢

i magingaoni hgeesectron microscope (SEM) at the Un

18



magni fication i mages and capture textuer.dégs-neot det
grained inclusions, fractures, variations in aver

have affected the anal yses).

Monazite, xenotime and WRFPhains ateo wieac easal it £.d
reflected |ight and BSE i mages of the thin sectio
and revealed the internal structure and chemical

one s@aMp3r) were mecdapi tal byl swpaopuéedti on of zi
petrographically, -ainde azipopohatwasn amalygaddyi n a
U-Pb i saon alpy 22 R0 50M-2 SIRM6 9 -2 23 R0 21 ,-243EK02 23R 35,

JM2X2018, SP35 and T2, were carried out at the FilL
Okanagan (UBCO) ,2m3d8,t hP4 > mearn ch dRR54 b, were conduct

California,AlSasntt aofBasrabmaprlae. descri pti onAppémagiax i dns

3.2 University of Manitoba

3.2.1 Scanning electron microscopy

A FEI I nspect S50 scanning electron microscope
to f-oplow areas of interest documented by transmi

(EDS) wusing an EDAX OctanesPsonwhsrempboyerdblte od

optical characteristics as well as identify relat
Backscattered electron imaging w®#d gyeed hroniohage
hilgihght any compositional zonation, inclusions or

i sotopic ratios.
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3.2.2 Electron Microprobe

Quantification of major and minor el ement abun
pl agioclase crystals hosted in the marginal zones
mi croprobe at the University DfKewanand b20 nlA ea nidn st
beam was defocussed to a width of 20 Om. Appropri
mi ni mi ze matAp pxe nedfifaencl® so p(tsienei ze el ement detecti on

accompli seaedAbEscogr éebti on procedure (Pouchu and P

3.3 University of British Col umbi a

3.3.1 Electron backscattered diffractio

El ectron backscattered diffraction analyses we
Fipke Laboratory for Trace EIl ement Research (Fi LT
(UBCO) on a Tescan Mira 3 XU SyEnvMmeatnrdy ash3 OB D dc an
polished thin sections were covered with a 10 nm
pri mary beam and analyzed in a high vacuum. An ac
absorption A ufrrroermta owordkilngn di stance of 22mm. St er
specified for each sample in Section 4.3. Oxford
backscatter patterns for pl agi oscl3ads el )b etfoo rgee npelraattte

as well as pole figures.

3.3.-RCR&

3.3.-Pb1 U

At the UBCO facility the s-Pbecadaedominmeradgst wer
configurations paired wjiutahd rtuhpd es a nmed uAcgtiilveenlty 8c9o0ulp |

spectromegtG#MS)i(nQ@@dluyses of monazite, xenotime and

20



ESL NWR193 |l aser with a TwoVol 3 abl ation cell whet
using a Photon Machines Analyte 183 Excimer with
were acquired using poniertalasn aulsyisnegs bedna niOde attreert geertse

repetiti@nHzatesich §iel died? fclBpeon cabwleatee pe@nt B t w

pul ses of the |l aser to ensure a clean surface, fo
abl ated for 25s. The mass spectrometer was <calibr
techniques were applied every 10 unknowns to moni
session as well as ddwohbber Waacpeohat med. u®ahg I
2010, 2011). For the monazite and xenotime analys
used as the primary reference material and Banane

were used as secondary referencle (mMapenrdladrs ;etf oal .t,
used as the primary reference material and Mud Ta
2020b) were used asiakspndadyfoefereoaopr mabakyses
1995) was used as the primary reference materi al
secondary reference material. ConePdr diad apduesd Rvge rl e

(Vermeesch, 2018). The full dat as Atpyp eanrdd xs e ci f i ¢

Monazite and xenotime trace el ement data (Si,
Lu) were also collected in these analyses and are
used as -mahtec hneadt rpirxi mar y rtedieagteincme tsrtiamm dRArwla sa nus ed

calibrant for unki«€bawmkaeral pses QRRYUBander

3.3.25r2 RbD

RbSr radiogenic isotope analyses were carried ¢
NWR193 |l aser with a TwoVol 3 abl atguadraopl bk paduoveti
coupled plasma mab&MSpeapeomesSe énoidie QPYF/hM mass spec

was calibrated in single quadrupole mode wusing NI
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Rb/ Sr analyses. The Ar nebulizer gas (0.85L/ min)

polyprolylene AYO0O connec-hous awmsnopn ah ami tdteevd cteh t @mu
sensitivity prior,Otgaenwasi ngeti haspthemaar Ni er as
to overcome spectral interference with Rb isotope
mL/ min (Redaa et al ., 2021, Lar son sett oalt.h,e ZXCkxZ3)n.d
guadrupol e was maxi mi zedabatat2evd vbiptoht tlvwa alta soers pmel
surface prior to being ablated for 25s and then w
varied between runs bt t65D0nm,udae d ebpeeatn tdioanmertaetres o f

fluenc8s 5041/ 2.m8

Mi neral specific primary and secondary standar
monitor and correct for temporal signal dri ft, | a
The primary reference gsaensdwand M&RClt AdApphagtoal as
secondary reference standards were MAD (Thomson e
materi al used for the biotite and amphibole was M

(Zack and Hogmaslend. ,as20al secondary reference mater:.

correct %S%ralmeafsium@lment s. Data was r edu(cPeadt ounsi ng
et al ., 2ébl)s ewidtehvedm piemd data reduction scheme (L
calibrate the mass spectrometer. Di fferent isotop
separate runs. Fultl seée¢t ainlgs , oml att me ciomstecaimmem proc

availAppdai xnD
3.4 University of California, Sant

UPb isotope analysis of titanite and monazite
Barbara, following theClnmertkli @@d &JuKyClandrROMLNe¢KyYy | and

| asadd at i-sotnr esapnh isty st em combines a Photon Machines
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a FexI abl ation cell, with -rnedNal vdhiGHB ubh@ntt s m HRo P | as
coll edtbhi ngoWope data, and awS Afgdrl edet eérn@i@meignuga dtrruap
concentrations. The | aser 5p0arCainmestpeorts afba nadaesda IHyts i~sl
for 12 seconds, foll owtisnhgotabpbrGet senontdnkaewhsneenasn
titanite referenc(eSpenckirdra;l e RMsM)Y (INKIEHEDTIGSr ,et al . ,
BLRAI eini kof,f weetr eali.n,cl2u0d0e7d) occasionally for qual.
within 2% of their accepteidivalase uu.sekoraseltdhmerntntae
and BHVO was used as the -Bh aindatrapd eamreda ttl rdade mwet
reduced us(iPag olno leittoea¢wd r O L 19 or -aibn saitndome e-d dowht ,

hole el emental -fmdctednalt e mant pll asmacti onati on, a

3.5 University of New Brunswick

Mi cr-RayY Fl uorXRRk)enmaeppiOng of pegmatite contact s
University of New Brunswick, Department of Earth
sl abs that contain pegmatitencomajtactsel ¢ mentet &b ummn d:
Ca, cl , Fe, K, Rb, Si, Ti) across the contacts. T
rasteredaywsi tpor oxduced from58& RN w®Wde 3(O0Fewdaet eedt aal .3,0
at a sphbodMsiChrearmactgrifstuioceXcence patterns are gen

used to produce single or multiel ement maps.
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4 . Resul t s

4.1 Geol ogy

A 1: 7000 scale geologic map was created over a
where the orientation of pegmatite dykes rotates
strike in the east. (Figad4dwhsl)Xoctumenlhedr oank seeelr
programs (Bl ackburn an;dhYonugmg 2 02 0 chOe; pQ h anscti kpoa,| 2g0o0la
mapping was to assess the intensity of strain in
wi th enment eflegmati te empl acement. Several regional
area were also visited, described, -Bahhdofsamah eandF
Breaks, 1997; oul34L,yr obl adk pergMm@d®m®g¢ eYd®UWreg bel ow sect |
the field and petrographic obsSammlitd sonismagpdd eicnt etdf

are | abeled in the captions.

4. 1.1 Mafic metavolcanic rocks

Mafic metavolcanic rocks constitute the majori
(Fig. 4.1.1) and occurgras npeidl lanwde dd,i snpd sasyi vae daurc tc d
that varies in intensagsywhercaltllyi § Ffigbr idc 1li. 2 amo i)
primary textures are completebygabebdpr patalll ahdan
into the dominant planar fabric. A minerdls |Iineat:
often present on foliati en ps urof acdéesd 00OMd cSaomer a regd
country rocks argrpieedmi nhoulgyh coarssi ve contact

from thegmareedi e priddlksved vol canic
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Bedrock Geology of the midwest
Separation Lake greenstone belt
Scale 1:7000 NAD 83 UTM Zone 15

Lithologies

- Petalite-bearing pegmatite
[[] Te-bearing pegmatite
- Pegmatitic granite

[] Granitoid rocks

|:| Metasedimentary rocks
- Mafic intrusive rocks

|:] Felsic metavolcanic rocks

[Snowbank

- Clastic metasedimentary rocks
- Mafic metavolcanic rocks

Symbols

——— Geologic contact

=== == Terrane boundary

—mee Brittle fault

<.~ Foliation, S,, dip indicated
~—#— or vertical

Contact orientation, dip indicated

Magmatic foliation, dip indicated

Fracture, dip indicated

Brittle fault, dip indicated

Axial plane, minor Z fold, dip indicated

Axial trace, minor Z fold

Mineral lineation, plunge, mineral indicated
Hinge line, curved pegmatite, plunge indicated

Sprinkler Zone

Big Mack

-

‘M

Hinge line, minor Z fold, plunge indicated
Pegmatite boudin long axis, plunge indicated
Fault striae

Pegmatite trace, <5m wide, trend only
Granitoid rock trace, <5m wide, trend only

Winnipeg River Pet
Granite

Petalite occurrence
Andalusite occurrence
Sil Sillimanite occurrence
Ta Tantalite occurrence

~ =

[] waterbody

-+ Location, UTM
Fi gd4rldGeol ogic map of the study area; Geology after Bl ackbuwr.n lanmsde tYoiunn g o(
|l eft hand panel shows |l ocation within greenstmwmed &reda;, Amsd:wednrdalsudihtee;l oH
biotite; TLG: Treelined Lake granitic compl ex
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(1)
—
R

ur x tlu r2a | and mineralogical chaEacplanstpalanizede
L) photomicrographs, F: cross -pol drdeedlatbpghttt ii mXBL)
ormed pii0llBy ;badBgalBtl ockR | boatdenboof zoalfch |l basalbtouwii n
ks (Snowbank outcrop); C) Euhedral hornillemeeatoverg:!
pegmat i0tld ) (BIMMguH stite alteri negl leuase dtrhad nheotranshd neantdiec absi
ra-eeéement ped@dmat;i ttd (TIB ani te associated with the metas
att he contact mafic -elod mamti cp ddB&tsi the) d(MBBh avweainn treant | ed
of polygona004) ,opsmpgre: (&Bphi bol e; Bt: biotite; Cal: <cal
epi gotoar p mi neorlanmgsy i sHlint:e;h Peg: pegmatite; Pl : plagiocle
vesuvianite.
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Mi ner al ogi cal constituents are amphibole, -pl agioc
size vary locally. Two textural varieti®s of amphi
anhedr al amphi bole grains are overprinted by meta
and a | ater generation of euahrepdhriablo | aempahsi bwoell e garsa it
associated with pegmat i theesar(i figg .a mp.hli .b2od )e.) Hicslsnogcu ia
pet abedarri ng pegmatites overgrows bot hgrge merdattiidmai

is locally associated whiltampthhh dé omet d Fdmat idc 1brregk é

associated with | ate fractures that c¢crosscut the
Hori zons centldicmitreg mi anlea all assembl ages are con
rocks and contain predominantly diopside, epidote

This assemblage often occusschl angpaltewedepvibmaes
proportions of mineral-siliincathem awerys | arcal ¢dymmdihle
(Fig. 4.1.2b) and quartz and fe{ddgpam)wiatghhir e gtah € m
poliyalo grain boundaries that meetsialti dd®t0éd rnnadkd eod
subhedrahawedgeystals, up to O.5mm |l ong, that con
be altered to-gamiwmriad ewmtticiriéee@d| aignecl ase i s serici

associated with brittle fractures that crosscut t

Vesuvidaopsgidlkeot e veins are common throughout t
concordant and are seen -$tor aiemaed mafwi dthooks ~LOunt

93 4,; Fig. 2.2; 4.1.1). Thé mhese menesahogi vabuwvo

actinolite and calcite, and diopside occurs as mo
along the margins of the veins (Fig. 4.1.2f). Qu a
banaofs -§raened equigranul ar polygonal aggregates. T
50mm) of these minerals vary |l ocally. Vesuvianite

bl aded crystals that csanprreesaecrht 5tchnr o ung hl ceuntg tthh e sTa tv
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h all mineralogical domains, t hroiugh ddmaiems swh e

urs as anhedr al crystals that are interstitial
ses interstitdalano episdoiani Deopsdgidpsin these
rgrowths on hornblende and coarse poi kil obl ast
1.2 Clastic Metasedi mentary Rocks

Clastic metasedi mentary rocks form a | ayer up
. 1) . Thesge eryo cokns weeraet hdearrekd and fresh surfaces a
edr al garnet and el omm atthee arnehceds xail v gluya rweza tph eort ¢

crops of this rock were encountered during map
eral ogical |l ayeri ng,,pairratl é rep rse tt ence 2)tdaw mdddeph nn anseddratb r

eirmeatli on i s marked by the alignmammamndl bélos it e

ientation of the miner al l i neation in the mafic

adly deflected where pegmatites intruded.

Maj or mineral ogi cal constituents of these meta
alusite and garnet, while minor constituents i
.3a). Quartz and f elfdstphaer rdooccrki mantger ati heee od rt ceunn d mm
regate with polygonal grain boundaries and 120
hedr al grains that are al agdedmivaybdt bg metamn
stealesl angate and contain domains rich in amoeb«
net occurs as subhedral to euhedral grains con

ygonal guartz and biotiaenébrgorparesstheughadow

ematics is confidently identified. Several di f
rock. Chlorite occurs rarely as radiating agg
alugitd.@F3a). Staurolite occurs dAdelsdeshpledial
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500.00 um

haracteri

Midn elr. 81 ogi c al S
i ® : icglunss (
Ir) (

and textur al rel ati
crograpdlisar iB )

c e
i Ze phot omi crographs) ;

C metasedi2ment 8 dalusite porphyrobl as:

nt amoeboid inc i ons of -fgrueaer tdzo fidhiGats s(@JpRar at e t |

i-bmaanriitreg i gneous rock intrudes and aredsassceudtismetnhea rmye

1

(

jv)
— o
~ N

, hote the white marginal phase of the intrusion
mar gi nal phase along the folia in countfW5r)gck (t
Representative mineral ogy of t h0e35wh.i tAen dna ran dhall u spihtaes;e
p: feldspar;-f &ltds marr;neli;l Kfsgi:l IKi mani te; St: staurolit

MO~ " W0 OT T
W=>0 —~—oT—=o—

groundmass (Fig. 4.1.3a). Sericite replacing the

pegmatites. Myr mekitic intergrowths of feldspar a

At one | @&RBBY, (AManmd-ThHbwa diet ebearing granitic
into the clastic metasedi mentary sequence (Fig. 4

a zone of white fel dopmpaorsiargd neuawotrk wift hmurs caornv i & rea
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bparall el to the contact of the intrusion but o
adational margin separates this marginal, zone f
xturally similiamtnntwde hal onrag gti mealf aloin@ti on i n t h
neral ogi cal constituemelsdoparn hipl agickcli amse ,udei Iql
rnet and accessory -Tnai noexriadless i(niocd eubdisEs ¢ dishelao rdimat ses, @ MN
aphite, spinel, monazite, xenoti me. Undul atory
ain boundaries. Tartan and albite twins are bot
l ged. Sillimanidagegroegatrss acf fé bhedr al crystal s t
ergrown by coarse flakes of muscovite (Fig. 4.1
hedr al crystals that are | ocal |l y -treenstoarlbuend obxyi dreus
cur as anhedral, isolated crystals up to 5mm | o
omr iINbh <c erriecsh troo Misa or Vvice versa, and unrziomhed gr

pr edomiinamite a/r iNet

1.3 Treelined Lake granitic compl ex

Locati8dn o94 Pan and Breaks (1997; Fig. 4. 1.1 i
vity described in their work was not found, peg
anitic rocks here hawviea)a aweda kc opnltaan anrs fsaebgrriecg a(tH i o
art zf mlnddls ®ar constitute the bulk of the granitioc
nazite and zircon constitute t-hel dgerpaa snsso rhye | pph adse
e fabric and grain boundaries are irregular (Fi

ts of albite twins are commonHylbdesmta.r My ramenksi t(er

scovite aard slpiadtiiatt é y associated and define the
ricitized and a singular grain of ch# edidtse ai s
nazite here occurs as anhe®malohg shhhedral hoso
clusions-fien dipatri,t arer IWcally fractured, and te
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Figure Tdxtdundal characteristics of the Tr-8é] i(mBed XWPdke
photomicrograph); A) Planar fabric defined by the alig
mi neral ogi cal abundancelsl) (;orainadn tBed Tweri tciad alg rian ni rhaogea;d a
mi neral ogi cal constituents defining the planar fabric
with quartz incl-ttel depaembawi ng, ibotuendiuli gesd a@ualr tthegn ai
guakKteldspar grain boundaries hosting floating grains
FG: f lgaatiinn-g KIf;ssspa&r; Myr: myrmekite; @tz: quartz; Und:

zonation is also observed in some monazite grains
to subhedr al crystals that typically show finely

with monazite.

The pegmatitic phase of the Treelined Lake gr a
a narBowm( Wi de) gradational contact. The mineralo
guart zf ealndds pkar constithéingckhandaperngyaotompani
muscovite, garnet, monazite anfdelcthd parn tar e Myotmedkh s

textures suggestive of recriysltdasparzat Qunardtaabgraasisr

di splay undul atory extinction, and bulged grain b
guartz rich domains. Bi otite and muscovite occur
present as anhedchlUsigoms nef thahedoalt c¢chlorite. M

grains that tend tfoelbdes phaors taendd iamr eb inoatnittlee dorbyK pl eo
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4. 1.4 Skidder Pl ut on

The Skidder Pluton is a texturally homogeneous
in the northwestern portion of the mapped area an
feldspar, biotite and |Inousacldwi tpe e(skeing. d4i.slc.oln)t.i nGaoru
crystdl. $mmows de) that also help to define the fol
rock -faerledskpar, quartz, plagioclase, muggovst e, bi c
monazite, xenotgrnmeup zmirrceornag !l sepamMdtepaque miner al s.
mi nerals defininggrnadiendd!|damdioms halvend itnfeg mar gi n:¢
Kf el dspar tartandtgrasnabeuhbdatriesedrae | ocally bu
Quartz is anhedral, sl i gghrtaiyn eed,o npgoaltyeg, o naanld gduoanrati zn
margins (Fig. 4.1.5b). Muscovite is $dybbedial tane
Kf el dspar or skel dtedldlsy airnt édfgerdodwsnplaaisteahr &0 dvek k1 y s
pl agioclase grains contain deformational t wins. B
ovoid subhadr afregtaicas |l yhmetamict and mantl ed by

in muscovite or biotite crystals or | ess commonly

4. 1.5 Rattler Pegmatite

The Rattler pegmatite octalrbsatnsedagseaegrepati ook
trend to the west of the Skidder Pluton and ~1.3
granitic rock crobabuitsec amdt defmatite vhlec&ni c rocl
observed in contact with thearhiorsg pegrhast.i tTihe Degrye

separated from the host granite by a narblbawclkrada

t oumal i ne. Quartz and feldspar constitute the bulk
accessory biotite, garnet and trace amounts of mo
feldspar occur i n a varci esteygroefg atte xotnu rfeesl :d sipma rtsh ea rpe
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Fi gur eTelx tlu rbal characteristics of the Skidder pluton, F
subprovinciCal Fgr XPLt phoAOmMi crographs, D: PPL phot omicr ¢
A) Fabric in the Skidder Pluton def-gnadnkyd ebpngat eogs:
grain boundar isesi,n ugnudaurltozs ea npd adneef or maQ@ 5 9m)a;l -gB )wi mismMdé n t h
guartz along gr-aeglhddpamdiamyt wétB8kiKdder Pluton, note the
boundarOi59%a)(;SRC) Quartz r i blboonngs tihne tehxeo cnoanrtgai cnta lo fz otnhee ag
Rattler granite, note t He 9rbe)c;r yDs)t aBrliitztelden bcihiol koerdi et f es aatnivda I
autobrecciates recrystalg9da);,d RatWilrermi meiganR itg rca npishiads pep o &
fabric, dashed green box demRadlt)e s -gaFpapirkdexd engautaer tl zo caantdi ofne |«
polygonal ma rsghiandso vi ed fp sasupbenocryst that is wrapped |
(SR2B).g: bul ged grain boundaries; Bt: ©bi otfietle;s p@Ghl;: Pdh
pl agioclase; Qi1 depuaart z. Kf s: K
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th anhedr al optically continuous quartz; in the
dul atory extinction are noted along boundari es

splays a ribboned mbobrploloégy heFrgogck4i 5. defYi nElde

artz and feldspar that anast dmoswehiarho ulred A hger ad on
i ple junctions are common. Def ormati oniadn t wi ns
roughout the rock (Fig. 4.1.5c). Vermicular inc]|
e central portion of et e piamt cuyisvmas sowi ¢embaytihe
curs in anast otnhoes ifnegl dosep ars, maunatritizngand garnet , v
ol ated grains. Monazite occurs as anhedr al and
eochroic haloes. Xenotime occurs asf iagmdeidmread t o
5 Om wide) inclusions of uranothorite (identifi

Brittle fracturberseccri@ad ®c uttheanfdolauwtted grani ti

imarily epidote and chlorite (Fig. 4. 1.5d) . Wi
bhedr al and anomal ousliyebwhef reiasgdrmte omraystoaMes
nomineralic epidote that is oriented roughly pe

e granite within the fractures are angular to s

1.6 Winnipeg River subprovinci al gran

A Kel dpshpyarri ¢ granitic rock hosting pegmatitic

e southern margin of the SLGB volcanic rocks (F

l dspar, up to 2cm |l ong, f-gmairdf ed adkspatr,i quarftal i p
scovite and biotite (Fig. 4.1.5e). Accessory mo
artz, feldspar and/ or biotite and often have pl

adi ngguartz and feldspar anastomose around more coO
dul atory extinction, bul ged boundaries and occu

essure sfhedddswsarofphknocrysdmr dIFSa@.ocdcdr 5d9 .elQumag
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continuous grikfielsdgpFrang.grdailndedi splay undul atory
fimwemai ned popul ations occur as straight and par al

pl agiocl ase emledy sipratro ga @d rnsse KMo nsahzpi etde gorcaci unrss uaps |

O. &k in I ength that are commonly hosted in biotit
pl eochroic haloes. Xenoti mgragiaieds xleooali  mg dinsplrag
f el dishpaatr i s overgrown by a euhedral xenotime ri m.

4. 1.7 Pegmatitic Granite Dykes

Several relatively narrow (<8 m wide) pink peg
area (Fig. 4.1.1). Contacts of these dykes were r
dykes regularly have a phtanafr tfhdiri cmajedn nmidndryalt
Kf el dspar, quartz and plagiocl ase c®mmoinh ysiozeur
Rounded inclusions -fodl dquumart zgraaien premsde ngl dgi Kcl as e
ofmplie and albite twi-BE&BER Dh)e mhdggstah afeidnd iy khkesi {&Mal

margin of a clot of biotite crystals.

4. 1.8 Separation Rapids pegmatite group

The orientation of pegmatite dykes inahbglkemapp
t o tfheebrSic in the country rock (Fig. 4.The&)sand tF
and abundaheenenft mpamygemati tes increases towards the
dominantly westlatthkimpgconi eptati bhe Big Mack pe
bet weexi abhé cS(~295A) and pegmatite orientation (~
t he Bi g Mackf ahurticer oipn tthhree Smaf i ¢ vol canicdrocks rot
pegmatite dyke onoenhwe¢esoes!| haserinketpFig. 4.1.1)
at an orientation that i sscpaafrealldselt htaot .ftoavberapriiant tt

(~20A counterclockwi se toDehkest i dkasb roific tihne tEheeg icoo
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rock are observed up to 7 m from the pegmatite co
not scale proportionally Nwi clontsheset®inze asfymimee riye g
fabric deflection is notedissthmagugled att i tomes hmapps dred

intrusions are rarely observed.

Met asomatic selvages occur along maJdfwabaofi ct hem p

the country rocks ( Fisgc.alde la.sbyanymeatsr iwe Ifloladss t(hFel gs.m

Figur eTeix tlu réa | characteristics of the metasomatic sel va
photograph of polished rock sl ab; D, XRhepbotbmscfadprapl
overprinted by the metasomat i c -06i20t;i tBe) iMe tiass odmeafta rcmebd of
with pegmatite intrusi efnab(rriecd fooebgRlie8d) ;HYyChFe 8U |l bousc pegsma
contacts, note the draping of the bulbs by biotite and
(298001) ; D) Bul bous protrusion along the contfact of th
coarse and unstraiakudnpdragi pecadrrBeagk mpltesit diieepaddcrenul a
t

met asomatic biotite Sd&l0la)g.e Ktr:e dbidatsihteed; IBtheSel :21bi ot i t
Peg: pegmatiltme Pl : plagioc
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are composed of biotite primarily, which forms at
contain accessory epidote, garnet, amphibole, apa
of pegmatite are draped (by gt. hel. etbag o matdi €« ami dte |
coarse feldspar grains (Fig. 4.1.6d). The basal p
oriented tangential to the contacts bt &ahe pegmht
noted (Fig. 4.1.6a) and in some instances inconsi

devel oped.

Mar gi nal zgome sn eadf qfuiame z and pl agiocl ase are coc
symmetrically follows the exocontact of the pegma

crystals of plagioclase areacdr iaemmdt echteergp ©@mwadi avu lt &

that are present as round to vermiform inclusions
gradationally transitions to the pegmatitic inter
increases moving inwards (Fig. 4.1.7b, c¢c). The thi

typically <1cm thick (-Fuartz.ilnt7ear,gmhgwtchs dguc Pl ag
observed in the nar riocw naantde rwiaslp yt hvaeti npsr ootfr ugdrea nfirto n

folded or stretched morphologies (Fig. 4.1.7e, f)

The interiors of the pegmatites display a wide
monomineralic quartz are observed in some of the
wedgbBaped zones that tapéer tdleorng pt lod itmteh@eded usti ro
guartz within planar zones has bulged grain bound
crehsas ch undul atory extinction; Fig. 4.1.8b, c¢), a
is often by marked by sericite, biotitel mnadner cal
example of these texturesr,i chadmiacta nogv e ri porrionuts tahgeg rn
pegmatite and the metasomatic biotiteliseddcaviupye

4. 1 WBd¢hin the pegmatites, domains of texturally d
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FigureTeixtlur7fe andf mi e rafiineegly mar gi nal -FzXPds i n the SRPG
phot omi crographs); A) Sygmneitmrddc arhatmarrigdlna(l~Z.ohecmft Hii mk
dyke contact (Sprinkler Zone out crnocpr)e;asBe) iMa ragndn asli zzeo no
guartz grains moving away froOm6¢ontCacMawpgi hamaktooecob@nl
note the vermicular to rounded-O6B3tud)oMarginglbardbnei o
whree pl agiocl ase hosts vedimbrul By Nactoawi amd édgmerdtred
contains plagioclase rich in irregular quartz inclusiol
(S®R15); and F) Narcows mebtrtitchd n$d he country rocks, not
and quartz, planar twimi shtisinn cuagdtpadna giSREIT Y s @ Aenphnst al s
amphibole; Bt: biotite; CR:iregoWPretgry pregana;t i Gren: Pdr a mpd mhy
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500.00 pm

Figur eMidcrlat8ext uofalt reel IRR®@®n(sA, E phot o®r XPhs of polish
phot omicrographs); A) Pegmatite vein containing domai n:
| ocation of-061p; B) 1PBané&é6Bzone ofbuelogedegrsdirmi-meun dairai
hatch undul atory extinction and cadBDig,;, aficdCant ican of
alteration of pegmatite associated with planar domain
domaa of coarse quartz and the draping of the metasomat
(SB01); D9haMeedyedomain of coarse monomineralic quartz t
note the weakI| y drefvaecleosp eidn ctrheen unheatta$oanmastuisc dlei of i &t & ei m mé
001); E) Textwurally different domains of pegmatite seps:
guartz ¢roaBi)ns BtSZ biotite; WBitgiSed :gbaion i beusetdvya,geCalBl g
rock; Peg: pegmatite; Pl: plagioclase; Qtz: quartz; Un:
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from one another by narrow gradational contacts o
preserve intricate zonation patterns internally a

dykes (Fig. 4.1.9a, b) .

500.00 pm

{<mm

T
x Y

v o a IR
‘( .

500.00 pm

Fi gur eMidcrlat9ext uofal SIRIk® at XBhsphot omi crographs; D: PPL p
Oscillatory Zendadprlraguidadliamasemarrow (~12mm-0Wi8dhed), B g men
Coarse plagioclase crystal at the face of-fbhecklhysthmme
zonati o@Yedti toH! nOm s BREIOEE ¢08 [GHACERND UIT ONI ¢ RUL YN OGG ¢ DRY HG ¢
GuNGc qRalle oY qlJ 0@ Vi i & @& 108§ RIS E&e § RDRUq1J1 N1 Y5 q61t 0k
cayUnonl ¢ RUBTERI 01 RE6 H00E R G 6 ROAGHINE3(O of #EDAVFRT qp ROEIEHEIFC R T V q
] mtonc | Ulhokitou MdcH lOUO~1 x G et #HY2 RqIUIOAqAxIOue ¢ | qA3 IOAIJqxOGq¢
YGqRACUGIWAYURUNA
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We ldlef i ned mineral ogi cal |l ayering is observed i
spodumene (Big Mack, West24&)n plemgnmahdse ramak sP,e gpriaa g
shape preferred orient atononof( StPhGe) Ipaayrearlilneg, taon d htev
pl agioclase can | ocally bend or taper (Fig. 4.1.09

grain boungnrnairsesdtgpadmmenat ergrowths (SQUI ; Fig.

4.1.9 Detailed OQOutcrops

Three outedemenaf bremamré ng pegmatites were mappe
Mack and Sprinkler Zone (Fig. 4.1.1). The pegmati
ages (CHho,24host di fferent rare metals and displ ay
met avol canic country rocks i ntofwahbrcihc tihne yt hento ouudr

and the angular relationship between this fabric

4.1.9.1 The Big Mack

The orientation of the Big Mackf @Bogimathiet ec oiusnta
rock and the dykd albFdal (¥ .Mefld0e t af tihrecrSeased str
rocks, consca-fndlindys ,s mad lobserved in the central por
the widest portion of the dyksg albRiig. i4. 1 .hle0)c.o uThher
crosscut by the Big Mack dyke. zfTdledoriieng whpamalolf e
orientation of the main pegdmeaetliotpee db cidny .t hlTeh egsaeb f rod
the main dyke (Fig. 4.1.10). To t-sBelnoanthk obckbea
sinistrally offset by an ~30 c¢cm narrow fracture (
di spiheart crosscuts the northern contact of the dyl
|l ithol ogies and are associated with kinking and a

of feldspars in themategmatouestry Xeaoki whshoé& takr
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Geology of the Big Mack Pegmatite
Lithologies Symbols ) ' S
[ Petalite-bearing pegmatite Foliation, S, dip indicated, ——> Minerallineation, mineral and plunge indicated —— Mineralogical layerng, dip indicated
2! <~ verti‘caly " —— Contact orientation, dip indicated Hinge line, minor Z fold, plunge indicated

[ abitee " Outcrop boundary Fracture, dip indicated —<> Fault striae, plunge indicated
B Gabbro ——  Geologic contact —*  Brittle fault, dip indicated (*)  sample location, [sample indicated
I Basalt --2--  Axial trace, minor Z fold —==> Boudin long axis, plunge indicated -+ Location, UTM
Figdr . 1Bedrock geol ogy of the Big Mack pegmatite; mineralogical subdi
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Figdr &. 1IFli el d rel ations of the Big-sMddlk apegmatyietre ngA) nS
rocks, note t hesidlriacgagtien galodn g hteh ec adfcf set pl ane; B) Mine
the Big Mack e@etgmaitntef ooteéi ehite crystals in the top
orientation; C) Southern contact of Big Mack pxegmatite
in the couswtirywsaldlackat €ahaeri zon in mafic country rock; (
mi neral ogi cal |l ayering; Peg: pegmatite.
the dyke are oriented with their |l ong axi-s paral/l
grained rind of granitic material that is similar
The Big Mack pegmatbohg therodesactnbpaween maf
intrusive rocks and the geometry of its surface e
the east and west (Fig. 4.1.10). The pd@matictatca

high angle. Theddiykpedi ppaags Balwei t (Fig. 4.1.11
orientation of its contacts in the western tail 0
orientati on, si mi | afrabiroi ct hien otrh ee nctoauntorny orfo ctkh,e iSn

of the dyke. (Fig. 4.1.10). Along the southern co
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