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© H er M ajesty th e Queen in R ig h t of
Canada, as represented by th e
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La rég ion cartog raph ique de Leith  Peninsula, située le
long  de la marg e occidentale du Bouclier canadien
(Kidd, 1936a), est dominée par des roch es
paléoprotérozoïques de l’orog ène de W opmay
(H offman 1980, 1989). Les roch es les plus anciennes,
qui définissent le terrane de H ottah  (H ildebrand, 1981),
forment le socle métamorph ique des unités
v olcaniques, plutoniques et sédimentaires de la zone
mag matique du Grand lac de l’O urs, qui remonte à
1,875-1,843 Ga (M cGlynn, 1979; Bow ring , 1985). S elon
les interprétations, le terrane de H ottah  constituerait un
arc pré-collision qui serait entré en collision av ec le
craton des Esclav es et sa marg e passiv e à reg ard
ouest lors de l’orog enèse caldérienne surv enue à 1,88
Ga (H offman, 1980; H ildebrand, 1981; Bow ring  et
Grotzing er, 1992; H ildebrand et al., 2010a). Les roch es
de la zone mag matique du Grand lac de l’O urs, qui
représenterait un arc mag matique continental post-
collision, sont plissées autour d’axes de direction nord à
nord-ouest et recoupées par de nombreuses failles de
coulissag e (H offman et M cGlynn, 1977; H ildebrand et
al, 1987b, 2010b). Des dykes de diabase de direction
nord-ouest d’un essaim daté à 1740 M a recoupent les
failles (Irv ing  et al., 2004).

Résum é
T h e Leith  Peninsula map area lies along  th e w estern
marg in of th e Canadian S h ield (Kidd, 1936a) and is
dominated by Paleoproterozoic rocks of W opmay
O rog en (H offman, 1980, 1989). T h e oldest rocks,
termed H ottah  terrane (H ildebrand, 1981), constitute th e
metamorph ic basement to v olcanic, plutonic, and
sedimentary rocks of th e 1.875–1.843 Ga Great Bear
mag matic zone (M cGlynn, 1979; Bow ring , 1985).
H ottah  terrane is interpreted as a precollisional arc th at
collided w ith  S lav e Craton and its w est-facing  passiv e
marg in during  th e 1.88 Ga Calderian O rog eny
(H offman, 1980; H ildebrand, 1981; Bow ring  and
Grotzing er, 1992; H ildebrand et al., 2010a). R ocks of
th e Great Bear mag matic zone are interpreted as a
postcollisional arc, w ere folded about north w est to
north erly trending  axes, and are cut by abundant
transcurrent faults (H offman and M cGlynn, 1977;
H ildebrand et al., 1987b, 2010b). A sw arm of
north w esterly trending  diabase dykes, dated at 1740
M a, cut th e faults (Irv ing  et al., 2004).

Ab stra c t

Rec o m m end ed  c ita tio n
H ildebrand, R .S ., 2017. Precambrian g eolog y, Leith  Peninsula–R iv ière
     Grandin area, N orth w est T erritories; Geolog ical S urv ey of Canada,
     Canadian Geoscience M ap 153 (preliminary), scale 1:125 000.
     h ttps://doi.org /10.4095/297330

Joint initiativ e of th e Geolog ical S urv ey of Canada and
N orth w est T erritories Geoscience O ffice, conducted
under th e auspices of th e GEM ’s–IO CG Great Bear
project as part of N atural R esources Canada’s Geo-
mapping  for Energ y and M inerals (GEM ) prog ram

M ap projection U niv ersal T ransv erse M ercator, zone 11.
N orth  American Datum 1983

Base map at th e scale of 1:250 000 from N atural
R esources Canada, w ith  modifications.
Elev ations in metres abov e mean sea lev el

M ean mag netic declination 2017, 19°06’E, decreasing
26.6’ annually. R eading s v ary from 18°39’E in th e S E
corner to 19°32’E in th e N W  corner of th e map.

T h is map is not to be used for nav ig ational purposes.
T itle ph otog raph : Eastern sh ore of Great Bear Lake

from Leith  R idg e, N orth w est T erritories.
Ph otog raph  by R .S . H ildebrand. 2015-107

T h e Geolog ical S urv ey of Canada w elcomes
corrections or additional information from users.

Data may include additional observ ations not portrayed
on th is map.Seemap info document accompanying  th e
dow nloaded data for more information about th is

publication.
T h is publication is av ailable for free dow nload th roug h

GEO S CAN  (h ttp://g eoscan.nrcan.g c.ca/).
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CGM 154
CGM 153

Granitic g neiss, mainly mylonitic.

Gabbro and diabase, fine to medium g rained, g enerally altered (defines a 
north -south  array from F ish trap to Beav erlodg e lakes).

Biotite syenog ranite, potassium feldspar porph yritic, foliated, locally 
mylonitized.

Ho lly La ke m eta m o rp hic  suite: undifferentiated orth og neiss and 
metasedimentary rocks.

Una ssigned  p luto nic  ro c ks

Biotite-h ornblende quartz monzonite, medium g rained.

Biotite-quartz microporph yritic intrusions.

Aug ite porph yritic intrusions comag matic w ith  Camsell R iv er F ormation 
and altered by Balach ey pluton.

H ornblende diorite, quartz diorite and monzodiorite: g enerally fine-g rained, 
slig h tly porph yritic; locally brecciated w all rocks at marg ins.

Porph yritic h ypabyssal intrusions; ph enocryst mineralog y as indicated: 
potassium feldspar-quartz-plag ioclase porph yry; for porph yries b = biotite, 
h  = h ornblende, k = potassium feldspar, p = plag ioclase, q = quartz.

PALEOPROTEROZOIC: ROCKS OF W OPMAY OROGEN

Mile La ke p luto n: mainly h ornblende monzonite, medium-g rained, lesser 
h ornblende diorite; brecciated and strong ly altered w all rocks.

Ba la c hey Pluto n: seriate quartz monzonite, monzonite and quartz monzo-
diorite; h as a w ide alteration h alo comprising  an inner albitized zone, a central 
zone of mag netite-apatite-actinolite breccias, pods, v eins, disseminations, and 
an outer pyrite h alo.

Ignim b rite: simple cooling  units, 100–200 m th ick, of mostly eutaxitic outflow 
facies tuff w ith  minor intercalated siltstone, sandstone and cong lomerate. 
M ost of th e ig nimbrites contain 15–30% broken ph enocrysts of potassium 
feldspar, quartz, plag ioclase, and altered ferromag nesian minerals "young er 
ash -flow tuffs" of H ildebrand (1984, 1985b).
Anim a l And esite: aph yric and parg asite-aug ite-plag ioclase porph yritic 
andesitic lav as and breccias; some flow s contain conspicuous quartz and 
potassium feldspar xenocrysts; minor lapilli tuff and pyroclastic breccia.
W hite Ea gle Tuff: outflow facies dacitic tuff, erupted from Clut caldera 
(H ildebrand et al., 2010b), commonly containing  abundant black pumice 
frag ments to 10 cm; contains 15–20% broken ph enocrysts of plag ioclase, 
amph ibole, biotite, quartz. T o th e east, just out of th is map area, th e W h ite 
Eag le tuff is dominantly intracauldron facies.

La Bine Gro up

Ec ho  Ba y And esite: plag ioclase porph yritic lav as, epiclastic rocks, and 
breccias similar to th ose of Camsell R iv er F ormation; occurs only in th e 
extreme N E corner of th e map area; may be correlativ e w ith  GLC.

Fishtra p  La ke ga b b ro : equig ranular and plag ioclase g lomeroporph yritic 
g abbro (interpreted to be comag matic w ith  Bloom basalt).

Co njuro r Ba y Fo rm a tio n: GLCm, mudstone, ash stone, cong lomerate, 
breccia, lapilli-crystal tuff in upper part; GLCa, crossbedded quartz arenite, 
quartz pebbly cong lomerate in low er part. 

Bea verlo d ge La ke Sa nd sto ne: fining -upw ard succession of poorly bedded 
cobbly to bouldery cong lomerate, troug h  crossbedded g ranulestone to 
medium-g rained lith ic and arkosic sandstone and v olcanog enic siltstone; 
locally brecciated.

Biotite monzog ranite; medium g rained, locally foliated.

Bell Isla nd  Ba y Gro up

U nconsolidated sediments (w h ere extensiv e).

Und ifferentia ted  sed im enta ry ro c ks: th inly-bedded to laminated sh ale, 
 mudstone, siltstone, columnar stromatolitic dolomite, minor dolarenite and 

;  (g enerally unmapped).sandstone  rare g ypsum

N EOPROTEROZOIC

Old  Fo rt Isla nd  Fo rm a tio n: sandstone, cong lomerate. 

Gunb a rrel ga b b ro : medium-g rained, in places oph itic, and forms north easterly 
trending  sh eet (779.6 ± 1.4 M a) (H arlan et al., 2003).

Ca ld er ga b b ro : medium-g rained, in places oph itic, and forms north easterly 
trending  sh eet (779.5 ± 1.8 M a) (H arlan et al., 2003).

Gabbro, diabase of unknow n ag e.

MESOPROTEROZOIC

Quartz arenite, micaceous g lauconitic arenite, minor mudstone, pebbly 
sandstone (pre   ; ).1663±8 M a R oss and Kerans, 1989

Clea ver d ykes: diabase and g abbroic dikes, g enerally trend W N W , mostly not
sh ow n on th is map (  ; 1740+5/-4 M a Irv ing  et al., 2004).

M edium-g rained h ornblende-biotite and biotite-h ornblende monzog ranite and 
g ranodiorite.

Sta irs Ba y syeno gra nite:  porph yritic and fine- to medium-g rained
non-porph yritic biotite g ranite, locally w ith  peg matite-lined miarolytic cav ities.

Hlo o  gra nite: K-feldspar porph yritic and non-porph yritic fine- to medium-g rained 
biotite g ranite.

Lo ngto m  La ke p luto n: monzog ranite: mostly h ornblende-biotite bearing , 
g enerally seriate textured plag ioclase and sparse potassium feldspar 
ph enocrysts.
Ric ha rd so n p luto n: mainly coarse-g rained h ornblende-biotite monzog ranite 
ch aracterized by centimetre-size clots of quartz and locally by meg acrysts of 
alkali feldspar.

Yen p luto n: medium- to coarse-g rained biotite-h ornblende and h ornblende
-biotite monzog ranite, g ranodiorite, quartz monzonite, typically ch aracterized 
by prismatic h ornblende; locally brecciated.

H ornblende-biotite monzodiorite (east of F enw ick Lake).

GREAT BEAR MAGMATIC ZON E – (1.8761.843 Ga )

F oliated to g neissic g ranite, orth og neiss (w est of Yen Lake).

H ornblende-biot rph yritic and ite syenog ranite, medium g rained, po
equig ranular, locally brecciated (along  eastern sh ore of H ottah  Lake and east 
of F enw ick Lake).

Biotite-h ornblende and h ornblende-biotite g ranodiorite, medium g rained.

Blo o m  b a sa lt: GLB, pillow basalt, minor g abbro, diabase; GLBt, h yalotuff 
oolitic; GLBc, stromatolitic dolomite in Conjuror Bay area; GLBd, dacitic lav a 
member, flow banded and brecciated w ith  1% potassium feldspar and quartz 
ph enocrysts; outcrops only on islands in central H ottah  Lake; U -Pb zircon 
ag e 1870 ± 2 M a (R eich enbach , personal communication).

QUATERN ARY

Ho rnb y Ba y Gro up

PALEOPROTEROZOIC

Terra  Fo rm a tio n: upper member is v olcanog enic lith ic arkose, g ranular 
to pebbly, fine- to coarse-g rained, ripple laminated and crossbedded, 
contains interbedded purplish -brow n mudstone drapes and rip-ups, 
minor polymictic cobbly cong lomerate; low er member comprises finely 
laminated mudstone w ith  intercalated rh yolitic ash stone, minor rth yolitic 
lav as and breccias, interbedded dolomite, arg illite, sedimentary breccia.

Ra iny La ke Intrusive Co m p lex: plag ioclase porph yritic border ph ase 
containing  30–35% plag ioclase ph enocrysts; a low er monzodiorite containing  
60% plag ioclase ph enocrysts, a central monzonite and an upper pseudo-
syenite, w h ich  is dominantly albite; larg e mag netite-apatite-actinolite 
replacement bodies abov e roof.

BASEMEN T ROCKS OF HOTTAH TERRAN E

M uscov ite-biotite g ranite (contig uous to T uch ay Lake).

Biotite-h ornblende tonalite, g enerally fine to medium g rained, locally contains 
abundant enclav es.

Biotite and/or h ornblende quartz diorite and diorite; locally brecciated.

Gg

g

H B

G3R

Gdm

Ma c Ta vish Sup ergro up  (1.878–1.844 Ga ; Bo wring, 1985)

GLA

GLW

H md

H mzd

g d

qm

G2T l Tla  p luto n: medium-g rained h ornblende-biotite monzog ranite and quartz 
monzonite, commonly w ith  fine-g rained patch es containing  potassium feldspar 
meg acrysts.

H ornblende diorite, medium g rained, commonly foliated.

Granodiorite; biotite and h ornblende bearing ; locally brecciated; locally 
bleach ed and intensely silicified rocks.

Gpp Plag ioclase porph yry; contains albitized plag ioclase (1–3 mm) and irreg ular
mafic clots in a fine-g rained aph anitic matrix, w eath ers pink, locally brecciated 
country rocks.

Granite, medium- to coarse-g rained, h ornblende-biotite  K-feldspar porph yritic 
and non-porph yritic monzog ranite-syenog ranite, includes g ranites of unknow n 
ag e on Leith  Peninsula. Porph yritic ph ases (G3p).

G3Lt

PALEOZOIC

G3H l

BBs

GLE

GLi

Cg

Cd

Gpa

H g d

H g

GLT

G2Y

H g n

mg

H ms

H bs

GLCa

GLF

GLC

G2f

H ag

H dd

H bt

H mg

H sm

G1R

G1B

G1M i

Ea rly interm ed ia te intrusive suite

H mz H ornblende-biotite monzonite (south  of H mzd).

H qdg Quartz diorite-g ranodiorite; medium-g rained biotite-h ornblende bearing , 
g enerally foliated.

H mx
M ing led zone, fine- to medium-g rained h ornblende diorite and diorite, 
clinopyroxene g abbro, in places containing  clots of  clinopyroxene to 15 cm, all 
intruded by medium-to coarse-g rained g ranodiorite-monzog ranite; moderately 
to strong ly deformed, contains numerous mylonitic sh ear zones; young er, 
non- to less-deformed dykes and sills of fine- to medium-g rained biotite g ranite 
and alkali feldspar g ranite commonly lying  eith er w ith in th e foliation plane or 
perpendicular to it (east of Bell Island).

ROCKS OF HOTTAH TERRAN E (~1.9 Ga ) R ocks of H ottah  terrane sit unconformably 
beneath  rocks of th e Great Bear mag matic zone and are interpreted to be exotic w ith  respect to 
S lav e craton (H ildebrand, 1981, 1984).

Gp

GLM
GLM a
GLM f
GLM s
GLM l

Mo o se Ba y Tuff: GLM , upper member dominated by lith ic-rich , rh yolitic 
ash  flow tuff containing  15–25% broken ph enocrysts of quartz, 
potassium feldspar and ch loritized biotite; GLM a, andesitic-basaltic 
lapilli tuff; GLM f, andesitic-basaltic lav a flow s; GLM s,v olcanog enic 
sandstone abov e main tuff unit; GLM l, low er member: rh yolitic 
ig nimbrite; plag ioclase porph yritic andesite lav a; sandstone; breccia 
comprising  ang ular frag ments of sedimentary rocks; mudstone, 
concretionary purplish  red; polymictic cong lomerate.

GLCm

GLB
GLBt
GLBc
GLBd

BZb
BZa
BZr
BZd

BZ
Zeb ulo n fo rm a tio n

Biotite syenog ranite; medium to coarse g rained, includes porph yritic 
ph ases (H sg p).H sg

A h ig h ly h eterog eneous map unit comprising  h ornblende-biotite monzog ranite, 
g ranodiorite, quartz diorite, g enerally foliated; includes intrusiv e breccias, 
g ranitic mylonite on islands in H ottah  Lake, includes potassium feldspar 
porph yritic ph ases (H mg p); locally bleach ed and intensely silicified rocks.

Ho lly La ke m eta m o rp hic  suite: sillimanite mig matite on Leith  R idg e; quartzo-
feldspath ic and cordierite g neiss at H ottah  and F ish trap lakes; low g rade 
psammite and pelite in th e Conjuror Bay area; amph ibolite (H ma); pillow 
basalt (H mpb), minor mylonite and mafic v olcanic rock; stretch ed pebble 
cong lomerate containing  quartz, mafic v olcanic and siliceous porph yry pebbles 
and cobbles; plag ioclase porph yritic, amyg daloidal andesitic lav as and 
breccias (H mn); locally brecciated.

H m
H ma
H mpb
H mn

Biotite-h ornblende and h ornblende-biotite monzog ranite, includes potassium
feldspar porph yritic ph ases (mg p) (south w est from Zebulon Lake to Paleozoic 
cov er).

sg

Ca m sell River Fo rm a tio n:  GLCc,cong lomerate, andesitic ash -flow 
tuff; GLC, amyg daloidal, aug ite-plag ioclase porph yritic andesite, dacitic, 
and basaltic lav a flow s and related flow breccia, explosion breccia, 
sandstone, lapilli tuff, ash stone, lah aric breccia.

GLCc

G3

F ine-g rained biotite and/or h ornblende bearing  g ranite. H ornblende, w h ere 
present, is commonly acicular. Includes porph yritic ph ases (G2fp). 

H qd

Q

P

CO F

Bio tite gra nite suite

Mo nzo gra nite-gra no d io rite suite

U pper part ch aracterized by rh yolitic flow/domes (U -Pb zircon ag e 1898 M a, 
R eich enbach , 1991) and intercalated mafic (BZb) to intermediate (BZa) lav a 
flow s and breccia; middle part contains dacitic and rh yolitic ash -flow tuff (BZr) 
w ith  minor intercalated siltstone, sandstone, and cong lomerate; low er part is a 
complex assemblag e of lav a flow s and related breccias, tuff, and terrig enous 
clastic sedimentary rocks; lav as are mostly aph yric to sparsely porph yritic, 
andesites to dacites, w ith  minor basalt and rh yolite; dacitic lav as (BZd) are 
commonly sph erulitic and flow banded; inv ersely g raded block and ash  flow s 
on eastern Bell Island.
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Bleach ed and intensely silicified rocks

Brecciated zone
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unconformity
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Figure 1. Generalized g eolog ical map of north ern W opmay orog en sh ow ing  its major tectonic div isions (modified 
from H ildebrand et al., 2010a; H ildebrand, 2011).
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T h e auth or w ish es to th ank L. Corriv eau (Geolog ical S urv ey of Canada) and L. O otes (formerly of
th e N orth w est T erritories Geolog ical S urv ey) for th eir scientific rev iew  of th is map and notes.

Ac kno wled gm ents

.....Alth oug h  it is irreg ular in detail and cuts up and dow n section along  strike, th e
south w esternmost contact of th e pluton is its floor as th e contact and bedding  in w all rocks dip
north eastw ard. T h e w estern parts of th e body occupy a syncline w h ereas th e eastmost parts,
located south  of th e Camsell R iv er define an anticline. T h e synclinal core is defined th ere by th e
south eastw ard trending  lobe of Long tom pluton and farth er south  by th e prominent lobe of Yen
pluton sitting  in th e broken core of th e syncline as defined by H ottah  basement and its ov erlying
sandstone. A prominent zone of intrusion breccia occurs at its base on th e south w estern limb of
th e syncline th ere. Continuous north -south  strips, or zones, of breccia are made up of blocks of
similar rock type, such  as sch ist or diorite w ith  little or no rotation of indiv idual enclav es. T h at is,
th e foliation v aries little in direction from block to block, yet in th e tw o-dimensional v iew seen on
th e outcrops each  block is surrounded by g ranodiorite. In g eneral, diorite and quartz diorite
enclav es are ang ular w h ereas sch ist enclav es are elong ate and irreg ular in sh ape. W h ere th e
pluton intrudes older g abbro, v eins of g ranodiorite fill fractures: enclav es occur only immediately
next to th e contact. T h e Yen pluton must be a fairly th in sh eet as it is some 80 km long  and, based
on exposed sections and its location w ith in th e stratig raph ic section appears to be just a few
kilometres th ick.
.....T h e T la pluton is a composite body comprising  medium-g rained h ornblende-biotite
monzog ranite and quartz monzonite w ith  fine-g rained patch es h olding  potassium feldspar
ph enocrysts. T h e Long tom Lake pluton is g enerally a coarse-g rained porph yritic biotite g ranite.
.....Porph yritic dykes are common, especially in th e area east of Conjuror Bay, w h ere a prominent
north -trending  sw arm, named th e Grouard porph yries occurs. T h ey are too small to sh ow on th e
map but typically comprise v ariable amounts of plag ioclase, h ornblende, biotite, quartz, and alkali
feldspar in a pink to brick-red aph anitic matrix. Anoth er cluster of similar siliceous dykes occurs
east of north ern H ottah  Lake.
.....S ev eral undated plutons occur on Leith  R idg e and may be part of th e Great Bear bath olith . T h e
most common rock type th ere is potassium feldspar porph yritic biotite g ranite. Its ag e relations
w ith  respect to rocks of th e Great Bear mag matic zone are unknow n. T h e g ranite contains
10–30% potassium feldspar ph enocrysts up to 5 cm long  enclosed in a fine- to medium-g rained
g roundmass of quartz, plag ioclase, alkali feldspar, and biotite. T h e more porph yritic ph ases are
syenog ranite, w h ile th e less porph yritic ph ases are monzog ranite. Biotite, commonly forming  clots
to 1 cm, constitutes up to 10% of th e rock. A few local zones contain a per cent or tw o of
muscov ite. In many places around T uch ay Lake th e potassium feldspar ph enocrysts define a w eak
lineation. T h e orientation is v ariable but trends from 90 to 150 predominate.
.....S h eets of fine-g rained biotite g ranite up to 10 m th ick intrude th e porph yritic g ranites north  of
T uch ay Lake. Local peg matites contain books of muscov ite 2–3 cm across. S outh  of T uch ay Lake,
a porph yritic g ranite is intruded by a medium g rained muscov ite-biotite g ranite containing  sparse
tabular potassium feldspar ph enocrysts to 3 cm. T h e sh arp irreg ular contact abruptly truncates th e
lineation of ph enocrysts in th e older porph yritic g ranite, and dips sh allowly tow ard th e porph yritic
g ranite. N umerous dykes and sills of th e muscov ite-bearing  g ranite cut th e porph yritic g ranite
adjacent to th e contact.
.....T h e muscov ite-bearing  intrusion is itself cut by a fine-g rained equig ranular biotite g ranodiorite.
T h e contact is razor sh arp and v ery irreg ular in detail. Locally, th e g ranodiorite contains potassium
feldspar ph enocrysts adjacent to th e contact, probably plucked from th e muscov ite-bearing
intrusions. A larg e number of ang ular to rounded enclav es of th e muscov ite-biotite g ranite also
occur w ith in 10 m of th e contact.
.....O n th e north  side of T uch ay Lake a biotite-muscov ite to muscov ite-biotite syenog ranite intrudes
porph yritic biotite g ranite and cuts abruptly across th e trend of lineated potassium feldspar
ph enocrysts. T h e contact is sh arp. T h is intrusion contains sparse tabular ph enocrysts of potassium
feldspar.
.....All of th e rocks of th e Great Bear mag matic zone w ere apparently folded prior to transcurrent
faulting . T h e folds, w h ich  now trend north -north w est, w ere more likely oriented more north erly prior
to rotation on th e north easterly trending  faults, w h ich  in th e Great Bear zone rotated about v ertical
axes in a counter-clockw ise direction.
.....T h e area w as cut by a sw arm of north east trending  trascurrent faults after 1843 M a and prior to
1740 M a, th e ag e of diabase dykes, w h ich  cut th e faults. T h e faults are part of a much  larg er g roup
of transcurrent faults related to E-W  sh ortening  and N -S  extension (H offman and H all, 1993;
H ildebrand, 2011).
Yo unger ro c ks
An east- to north east-trending  sw arm of diabase dykes, named Cleav er diabase, intruded rocks of
th e Great Bear mag matic zone after transcurrent faulting  and w ere dated to be 1740 +5/-4 M a
(Irv ing  et al., 2004). T h ey are too th in to sh ow at th e scale of th is map.
.....O n Leith  R idg e, rocks of W opmay orog en and Cleav er dykes are unconformably ov erlain by
arenite and minor cong lomerate of th e pre 1663 ± 8 M a H ornby Bay g roup (R oss and Kerans,
1989). Based on g eoph ysical meth ods th ere w as a minimum of 2 km north w est side dow n
mov ement on th e north w est bounding  fault of Leith  R idg e (M cGrath  and H ildebrand, 1984). M any
of th e transurrent faults of th e w estern Great Bear mag matic zone appear to h av e been
reactiv ated as w est-side-dow n normal faults during  sedimentation of th e H ornby Bay g roup.
.....T w o intrusions emplaced during  th e Gunbarrel mag matic ev ent occur w ith in th e map area and
are th e 779.6 M a Gunbarrel g abbro and th e 779.5 M a Calder sh eet, both  of w h ich  are rath er
typical coarse-g rained th oleiitic g abbro (H arlan et al., 2003).

Intro d uc tio n
T h is map compiles 1:16 000 scale g eolog ical mapping  by th e auth or and co-w orkers during  th e
1979 and 1980 field seasons supported by th e Department of Indian and N orth ern Affairs (DIAN D)
and both  1:16 000 and 1:50 000 scale during  th e 1982–1984 field seasons by th e Geolog ical
S urv ey of Canada. W ith in areas of supracrustal rocks most, if not all, of th e existing  outcrops w ere
v isited, w h ereas w ith in areas of plutonic rocks irreg ularly spaced trav erses w ere made and
contacts betw een mappable units w ere w alked. M apping  w as plotted on enlarg ements of black
and w h ite aerial ph otog raph s. T h e results of fieldw ork w ere described by H ildebrand (1982a, b,
1984, 1985a, b); H ildebrand et al. (1983, 1984); H ildebrand and R oots (1985); and R eich enbach
(1991). Dig italization and publication of th e map w ere supported by th e Geo-mapping  for Energ y
and M inerals (GEM ) Prog ram, M ultiple M etals: Great Bear M ag matic Zone project.
.....Early reconnaissance mapping  in th e area w as by Kidd (1936a, b, c), follow ed up by post-w ar
w ork on possible uranium resources at Beav erlodg e Lake by H enderson (1949). M ore recent
g eolog ical mapping  w as done in th e 70's (S h eg elski and M urph y, 1973; M cGlynn, 1976, 1979;
H offman et al., 1976). W ilson (1979) did a petrog raph ic and g eoch emical study of basalts at
H ottah  Lake and T irrul (1976) studied th e R ainy Lake pluton in th e Camsell R iv er area. T h e rich
Ag , N i-Co arsenide, nativ e Bi v ein deposits in th e Camsell R iv er area w ere examined by Badh am
(1972, 1973a, b, 1975), S h eg elski (1973), Badh am and M orton (1976), Gandh i (1978), T h orpe
(1974), and W ith ers (1979).
.....O utcrop th roug h out th e parts of th e area underlain by Precambrian rocks is g ood to excellent
w ith  few areas of extensiv e ov erburden. Leith  R idg e and th e eastern sh ores of Great Bear Lake
are ch aracterized by g reater topog raph ic relief th an th e area around H ottah  Lake. Great Bear and
H ottah  lakes prov ide g ood access by boat and elsew h ere, such  as Leith  R idg e, larg e lakes are
accessible by floatplane during  th e summer month s.
Regio na l Setting
T h e Leith  Peninsula and R iv ière Grandin map areas lie along  th e w estern marg in of th e Canadian
S h ield and so include Paleoproterozoic rocks of W opmay orog en and H ornby Bay Group
unconformably ov erlain by Paleozoic sedimentary rocks. T h e Paleozoic rocks are nearly flat-lying
and v ery poorly exposed so w ere mapped only w h ere encountered adjacent to th e older rocks.
.....W opmay orog en is div ided into fiv e major zones, from east to w est: Coronation marg in, T urmoil
klippe, th e M edial zone, Great Bear mag matic zone, and H ottah  terrane. Coronation marg in
contains basement rocks of th e Arch ean (4.0–2.5 Ga) S lav e craton ov erlain by a tripartite
sedimentary succession representing  th ree distinct tectonic reg imes: 2014.32 ± 0.89 M a rift,
passiv e marg in, and foredeep (H offman, 1973, 1980, 1984, 1989; H offman et al., 2011). T h e
supracrustal rocks of th e marg in w ere detach ed from th eir basement, folded, and transported
eastw ard during  th e Calderian orog eny. T h e passiv e marg in to foredeep transition, marking  th e
onset of collision, is dated at 1882.50 ± 0.95 M a (Bow ring  and Grotzing er, 1992; H offman et al.,
2011). T h e w esternmost zone, H ottah  terrane, dev eloped remotely from, but in part
contemporaneously w ith , Coronation marg in (H ildebrand, 1981; H ildebrand et al., 2010a). It
consists of sedimentary and 1.90 Ga calc-alkaline v olcanic and plutonic rocks erupted on and
intruded into Paleoproterozoic and Latest Arch ean continental crust (H ildebrand et al., 1983, 1984;
H ildebrand and R oots, 1985).
.....T h e Great Bear mag matic zone is an ~100 km-w ide belt of mostly subg reensch ist-facies
v olcanic and plutonic rocks th at crop out ov er a strike leng th  of 450 km (H offman and M cGlynn,
1977; H ildebrand et al., 1987a, 2010b). T h ey unconformably ov erlie and intrude rocks deformed
and metamorph osed during  th e Calderian orog eny. T h e v olcanic and sedimentary rocks of th e
Great Bear mag matic zone are collectiv ely included w ith in th e M acT av ish  S uperg roup, w h ich  is
div ided into th ree g roups. T h e LaBine Group crops out along  th e w estern side of th e zone; th e
temporally correlativ e Dumas Group along  th e eastern side; and ov erlying  both  in th e central part
of th e zone are intermediate ig nimbrites and minor sedimentary rocks of th e S loan Group. All of
th e plutonic rocks are informally termed th e Great Bear bath olith . T h is map area includes rocks of
H ottah  terrane and th e w esternmost parts of th e Great Bear mag matic zone.
Ho tta h Terra ne
T h e most extensiv e area of rocks classified as part of H ottah  terrane occurs w ith in th e map area
w h ere th ey comprise a w ide v ariety of Paleoproterozoic metasedimentary and metav olcanic rocks
cut by plutonic rocks. In th e Conjuror Bay area, metasedimentary and v ariably deformed g ranitic
rocks occur on R ich ardson Island, on sev eral islands to th e south east, and on th e mainland to th e
south . T h e north ern part of Leith  R idg e is dominated by 1902 M a g neissic g ranite (H ildebrand et
al., 1983), w h ereas farth er south  are strong ly deformed sillimanite-bearing  mig matitic sch ist and
parag neiss of th e H olly Lake metamorph ic suite intruded by a v ariety of g neissic and isotropic
g ranitoids of unresolv ed ag e. T h e g neissic g ranite is coarse-g rained, foliated porph yritic biotite
syenog ranite and is v ariably deformed, rang ing  from v irtually undeformed to strong ly mylonitic.
M ost typically th e unit is an L/S  tectonite w ith  th e planar fabric defined by biotite and th e lineation
by stretch ed potassium feldspar meg acrysts. T h e lineation is g ently plung ing , w h ile th e foliation is
steep to g ently inclined.
.....W ith in th e sch ists, orig inal compositional layering  w as completely transposed and primary
sedimentary structures obliterated. T h e transposed fabric is isoclinally folded w ith  sh allowly
plung ing  axes and v ertical to g ently inclined axial planes. Granitic pods are isoclinally folded. T h e
orth og neisses are mainly of h ornblende and biotite bearing  dioritic, quartz dioritic, quartz
monzonitic, and g ranitic compositions. M any of th e g neisses are L/S  tectonites w ith  sh allowly
plung ing  lineations and steeply to g ently inclined planar fabrics. In g eneral th e planar element
dominates, but locally only a lineation defined by stretch ed crystals is present. Local zones of
g abbro and clinopyroxenite also occur w ith in th is unit and are only slig h tly deformed. Contacts
betw een all rock types parallel th e planar fabric and may be tectonic.
.....A v ariety of metasedimentary and metav olcanic rocks g rouped w ith in H ottah  terrane also occur
from F ish trap Lake south w ard th roug h  H ottah  Lake area w h ere th ey are w ell exposed on th e
h undreds of small rocky, ice-cleaned islands in th e eastern part of th e lake as w ell as on th e
adjacent mainland (H ildebrand et al., 1984). Exposures also occur on Bell Island. T h e
metamorph ic rocks include metsedimentary rocks in north ern H ottah  Lake, cong lomerates w ith
detrital zircons of 2076–2278 M a ag e (Bow ring , 1985) and in places contain conspicuous
cordierite porph yroblasts.
.....Isoclinally folded and sh eared metasedimentary rocks in w h ich  bedding  h as been completely
transposed occur on Bell Island and a few small islands to th e east. T h ese rocks are fine-g rained
assemblag es of plag ioclase-biotite-amph ibole-quartz and ch lorites. T h ey w ere intruded prior to
folding  by sw arms of g ranitoid sills and dykes w ith  compositions rang ing  from alkali feldspar
g ranite to quartz diorite. M any of th e g ranitoids are protomylonitic and a few are ultramylonitic.
F old axes are g enerally g ently plung ing , and foliations, parallel to th e nearly v ertical limbs of
isoclinal folds, strike about 300 deg rees on th e east side of th e island and nearly north -south  on
th e south ern part. M ost of th e folds h av e been completely disrupted, probably due to extreme
elong ation after th eir formation. T h e fabric in th e mylonitic rocks is parallel on h orizontal surfaces
to th e disrupted limbs of folds. O ne of th e deformed g ranitoids, a strong ly fIattened g ranodiorite,
w as dated at 1914 ± 2 M a (H ildebrand et al., 1983; Bow ring , 1985).
.....Ag matite-like rocks occur on many islands east of Bell Island. T h ey comprise blocks of fine
g rained diorite and medium- to coarse-g rained g abbro surrounded by fine- to medium-g rained
quartz diorite. S ome of th e g abbroic blocks contain clots of clinopyroxene 15 cm in diameter.
T h ese rocks rang e from slig h tly flattened to intensely flattened w ith  steep foliations. U ltramylonitic
zones occur locally and trend parallel to th e reg ional foliation. N umerous bodies of medium- to
coarse-g rained g ranodiorite-monzog ranite cut th e ag matite-like rocks. T h eir deformation is similar
to th at of th eir h ost rocks.
.....All of th e abov e w ere intruded by numerous dykes and sills of fine- to medium-g rained biotite
g ranite and alkali feldspar g ranite. M any of th e intrusions lie w ith in th e foliation or are
perpendicular to it. T h ey are undeformed to w eakly foliated.
.....A larg e body of coarse-g rained, leucocratic monzog ranite occurs on Bell Island beneath  th e
unconformity, on many islands north east of th ere, and on th e mainland east of H ottah  Lake. It is
typically isotropic or at most only w eakly foliated.
.....O n th e mainland east of Bell Island and on a few islands to th e south , deformed pillow basalts
w ere found. In some places th ey are only slig h tly flattened, but elsew h ere th ey are ribbon-like in
cross-section and are 1 or 2 cm th ick by 3 to 4 m long . M inor deformed breccia is associated w ith
th e lav as.
.....S ev eral plutons of relativ ely undeformed g ranitic rock considered to belong  to H ottah  terrane
w ere mapped in th e S tairs Bay-Beav erlodg e Lake area. W h ere w e didn't h av e U -Pb dates, w e
used sev eral criteria in order to differentiate little to undeformed plutons of th e H ottah  terrane from
th ose of th e Great Bear mag matic zone: (1) th ey lie unconformably beneath  rocks of th e Bell
Island Group; (2) th ey are cut by numerous g lomeroporph yritic diabase and g abbro dykes identical
to sills related to mag matism of th e Bloom basalt and F ish trap g abbro; (3) th e orig inal
ferromag nesian minerals are recrystallized to clots of tiny biotite and/or ch lorite flakes; (4) th ey are
cataclastic; (5) th ey are extremely leucocratic (<5% ferromag nesian minerals); and (6) th ey contain
blue quartz, a feature w h ich  w e h av e not noticed in Great Bear g ranites. In g eneral, most bodies
considered to be H ottah  terrane sh ow tw o or more of th e abov e features.
.....A larg e body of medium-g rained ch lorite syenog ranite to alkali-feldspar g ranite lies
unconformably beneath  sandstone north east of S tairs Bay and on Beav erlodg e R idg e. T h e body is
v ariably porph yritic (20–40%) w ith  sph erical ph enocrysts or snow flake clots of potassium feldspar
up to 3 cm in a g roundmass of anh edral blue quartz (2–3 mm), anh edral-subh edral plag ioclase
(3 mm), potassium feldspar and 10–20% ch lorite. In many places, most notably at th e north east
end of S tairs Bay, th e rock h as suffered sev ere cataclasis. T h e g ranite is riddled w ith  brittle
fractures and potassium feldspar ph enocrysts w ere crush ed into tiny ang ular ch ips, w h ich  are
included in a dark ch loritic matrix. Anoth er body, one of th e larg est plutons mapped in H ottah
terrane, occurs north w est of S tairs Bay. It is a medium- to coarse-g rained leucocratic syenog ranite
th at g enerally contains less th an 5% mafic minerals, mostly ch lorite. T h e pluton w eath ers v arious
sh ades of w h ite, pink and red.
.....A smaller pluton of fine-g rained porph yritic syenog ranite cuts th e abov e pluton along  its
south ern marg in at th e w est end of S tairs Bay. It contains subh edral-euh edral potassium feldspar
ph enocrysts (1–5 cm long ) and anh edral-subh edral blue quartz (3–5 mm) sitting  in a much  finer
g rained g roundmass of anh edral plag ioclase, quartz, potassium feldspar, and tiny biotite flakes.
T h e pluton is cut by numerous diabase dykes.
.....Coarse-g rained monzog ranite outcrops along  th e east side of th e abov e body. T h e ag e
relationsh ip w ith  its w estern neig h bour is unknow n as th e contact w as not seen due to poor
outcrop. T h e pluton is ch aracterized by its coarse g rained, non-porph yritic, leucocratic nature. It is
similar to leucocratic monzog ranite mapped directly beneath  th e H ottah -Great Bear unconformity
on eastern Bell Island (H ildebrand et al., 1983).
.....R ocks of th e 1898 M a Bell Island Bay Group (H ildebrand et al., 1983; R eich enbach , 1991) sit
unconformably upon rocks of H ottah  terrane in th e south ern h alf of th e map area. T h e g roup is
best exposed on Bell Island in H ottah  Lake, but is also extensiv ely exposed in h ills on th e eastern
side of th e lake, as scattered remnants betw een young er plutons farth er east, and in th e south  at
Beav erlodg e Lake. It comprises tw o formations: a basal fining -upw ard sequence of cong lomerate
and sandstone, named th e Beav erlodg e Lake sandstone, ov erlain by sev eral km of mostly aph yric
to sparsely porph yritic lav as, ig nimbrite, block and ash  flow s, and minor amounts of associated
v olcaniclastic rocks, know n as th e Zebulon F ormation (R eich enbach , 1991). T h e best exposures
of th e basal unconformity and low er parts of th e v olcanic section occur midw ay on eastern Bell
Island just south  of th e prominent beach . T h ere, h ig h ly strained metasedimentary and intrusiv e
rocks w ith  a near v ertical foliation are ov erlain by a sh allowly dipping , cobbly to pebbly, g ranular
arkose th at reach es its maximum th ickness of about 200 m on th e w estern side of th e island. T h e
unit th ins rapidly to th e east and north east. T h e arkose is poorly bedded near its base and fines
upw ard to w ell bedded, fine-g rained arkosic sandstone. T h e low er part of th e unit contains
abundant pebbles and cobbles of basement lith olog ies and undeformed v olcanic frag ments
rang ing  from subang ular to rounded. Locally, th ere are lenses and 0.5 m th ick planar beds h olding
ang ular quartz frag ments to 20 cm. In g eneral, th e low er part of th e unit is mostly massiv e w ith
sparse troug h  crosslamination, w h ile th e upper, fine-g rained part of th e section is ubiquitously
troug h -crossbedded w ith  w estw ard directed paleocurrents. Detrital zircons collected from th e basal
sandstone on Bell Island yielded dates around 1960 M a (Bow ring , 1985).
.....O n w estern Bell Island and its faulted equiv alent on th e north ern parts of th e island, th e
sandstone contains minor lenses of lith ic tuff and sev eral subaerial basaltic lav a flow s, probably
filling  paleov alleys. O v erall, th e sandstone is interpreted to record deposition in a fluv ial
env ironment, probably an alluv ial fan complex, w ith  a w estw ard paleoslope.
.....O v erlying , and partly interbedded w ith , th e sandstone is a complex sequence of th inly bedded
pyroclastic flow s and a v ariety of siliceous lav a flow s. T h e low er member of th e formation is
composed of mafic to intermediate lav a flow s interbedded w ith  rh yolitic block and ash  flow s, w ell
exposed on eastern Bell Island, and bedded tuff. T h e tuffs are typically inv ersely g raded w ith
respect to size of lith ic frag ments. O v erlying  th e low er member, are up to 350 m of rh yolitic
ig nimbrite. T h e uppermost parts of th e formation comprise sev eral rh yolitic dome complexes
intercalated w ith  minor mafic and intermediate lav a flow s.
.....N orth east of S tairs Bay, th e unconformity betw een rocks of th e Bell Island Bay Group and
H ottah  terrane is w ell exposed. T h ere, crossbedded cobbly to g ranular arkose fills paleov alleys cut
into g ranitoid rocks. T h e best exposed paleov alley h as a steep scarp, interpreted as an east side
dow n normal fault and preserv ed as a buttress unconformity about 15 m h ig h  along  its w estern
marg in. In th e low est part of th e paleov alley a th in (1 m) cong lomerate containing  subrounded to
subang ular clasts of g ranite and quartz porph yry ov erlies a relativ ely low relief surface of bleach ed
and altered g ranite. T h e rest of th e paleov alley is filled w ith  crossbedded g ranular to pebbly
arkose, except adjacent to th e scarp w h ere ang ular blocks of g ranite up to 4 m across w ere found
in th e arkose. Apparently, th e blocks spalled from th e steep escarpment during  sedimentation. T h e
arkose occurs only w ith in th e paleov alleys and elsew h ere th e g ranite is ov erlain, as is th e arkose
w ith in th e paleov alleys, by 30–40 m of crossbedded and rippled quartz arenite in beds v arying  in
th ickness up to 1 m. T h e quartz arenite is, in turn, ov erlain by th inly bedded to laminated tuff,
siltstone, and mudstone. T h e total th ickness of th ese units is unknow n due to cov er and young er
plutons, but 50 m are exposed. T h e tuffs are w h ite to pink fine-g rained beds up to 0.3 m th ick.
T h ey are interpreted as w aterlain airfall tuff because th ey are intercalated w ith  siltstone and
mudstone. In g eneral, th e siltstones are w ell-layered rocks w ith  interbedded 1–3 mm g reenish , fine
sandy layers and 2 cm limy beds. In some places th ere are abundant slump folds and
synsedimentary breccias.
.....Just to th e north w est, amyg daloidal basalt directly ov erlies intensely w eath ered g ranite. T h e
buried erosional surface h as up to 1 m of relief and th e g ranite is h ematized and more strong ly
w eath ered in h ollow s. T h e low ermost basalt flow h as a 0.5 m th ick basal flow breccia containing
sparse elong ate g ranite clasts. Locally, basaltic mag ma flow ed dow n into v-sh aped open fractures
w ith in th e uppermost 0.3 m of basement. T h e basalt flow s are cut by abundant g abbro intrusions,
probably sills. O v erlying  th e basalt flow s is a complex of siliceous ash -flow tuff and lav a. T h e lav a
flow s h av e abundant associated flow and talus breccias and th e ash -flow tuff is strong ly eutaxitic
w ith  lineated pumice frag ments and minor flow folds.
.....W est of Beav erlodg e Lake th e unconformity rev eals only minor pebbly sandstone and
cong lomerate, such  th at intermediate lav as lie, for th e most part, directly on g ranitic basement.
T h e pebbly sandstone fills local depressions up to 1 m deep and is a massiv e unsorted rock th at
w eath ers maroon to dark purple. T h e lav a flow s are probably dacitic and w eath er v arious sh ades
of purple, steel g rey, and brow n. T h ey are g enerally amyg daloidal and in places h av e w ell
dev eloped dev itrification features and flow banding . At th e south  end of Beav erlodg e R idg e minor
lenses of sandstone and cong lomerate are intercalated w ith  th e lav a flow s. T h e cong lomerates are
polymictic ag g reg ates of v olcanic and sedimentary clasts, mostly subrounded, in a sandy h ematitic
matrix. T h e sandstones v ary from quartz arenites to feldspath ic w ackes. O v erlying  th e sequence
of lav a flow s are th in tuff beds of unknow n composition and prov enance. Locally, polymictic
bouldery cong lomerate and g ritstone fills ch annels cut into th e tuff and underlying  lav a flow s.
Capping  th e entire section is at least 60 m of w h ite to pink w eath ering  arkose and quartz arenite.
T h e top of th e sandstone is not exposed. T h e sandstones are w ell-bedded rocks in beds up to 1 m
th ick. In th e few places, w h ere th ere are bands of h eav y minerals, crossbedding  w as seen, but in
most outcrops th ere w as no v isible internal stratification, perh aps because th e sands are v ery
clean and th ere is little size v ariation among  g rains.
Grea t Bea r m a gm a tic  zo ne
U nconformably ov erlying  rocks of th e Bell Island Bay Group are sedimentary and v olcanic rocks
included w ith in th e M cT av ish  S uperg roup. T h e oldest rocks are an informal g rouping  of th ree
formations: a basal sedimentary unit, th e Conjuror Bay formation, ov erlain by a th ick succession of
pillow basalts (Bloom basalt) cut by g lomeroporph yritic g abbro sills (F ish trap g abbro). T h e v olcanic
pile is at least 1 km th ick but contains numerous mafic sills, w h ich  make th ickness estimates
unreliable. T h e pillow basalts are of th ree main types: aph yric, plag ioclase porph yritic, or
plag ioclase g lomeroporph yritic, w h ich  form mappable, w edg e-sh aped to planar units. M any of th e
pillow s h av e round h ollow cores partially filled w ith  silica and epidote. S pectacular 3-dimensional
exposures of th ese lav as, sh ow ing  th e typical branch ing  bulbous form, occur along  th e
w estern sh oreline of th e larg est island north  of Bell Island. T h e h ig h est stratig raph ic unit
in th e pile is a flow-banded dacitic lav a, also cut by F ish trap g abbro, and dated by U -Pb zircons to
be 1875 ± 2 M a (R eich enbach , personal communication).
.....F ish trap g abbro is dominated by plag ioclase g lomeroporph yritic intrusions of oph itic to
suboph itic g abbro and diabase. W h ere th ey intrude rocks of th e H ottah  T errane th ey most
commonly form dykes, but w h ere th ey intrude supracrustal rocks of th e M cT av ish  S uperg roup th ey
form sills (H ildebrand et al., 1983, 2010b). T h e g lomeroporph yritic clots are typically 1–2 cm in
diameter, normally consist of 2–5 intensely fractured and saussuritized plag ioclase crystals, and
commonly make up to 60 per cent of th e rock. In a few places fist-size clots are common and in
one locale north east of Bell Island a football-sh aped clot 20 cm long  w as found. Locally a w eakly
dev eloped mineralog ical banding  occurs in th e g roundmass and in areas rich  in g lomeroporph yritic
clots th ere are typically irreg ular to planar zones in w h ich  th ere are no clots. O ne larg e sill, w h ich
occurs at th e base of th e th ick pile of pillow basalts north  of Bell Island, contains oikocrysts of
pyroxene up to 3 cm across in its low er h alf w h ile th e upper h alf contains clots of plag ioclase. T h is
sill h as a fine-g rained upper border ph ase sev eral tens of metres th ick, w h ich  contains sparse
silica filled cav ities up to 15 cm in diameter. T h e occurrence of identical plag ioclase clots in both
th e sills and th e pillow basalts sug g ests th at th e tw o are comag matic.
.....W ith in th e map area th e LaBine Group is dominated by rocks of th e Black Bear cauldron, w h ich
is th e oldest collapse structure know n in th e Great Bear mag matic zone (H ildebrand, 1984,
1985a, b). T h e cauldron formed upon th e older pile of th oleiitic pillow basalts (Bloom basalt) and
marine sedimentary rocks (Conjuror Bay formation).T h ese rocks h ad been uplifted and eroded
prior to ash  flow eruptions, but th e erosion surface is not w ell enoug h  exposed to discern its
nature. O nly one major ash  flow sh eet, M oose Bay T uff, is know n to h av e been erupted from Black
Bear Cauldron, and it ponded to th icknesses in excess of 1 km w ith in th e cauldron. T h e
topog raph ic depression remaining  after ash  flow v olcanism ended w as filled by fluv io-lacustrine
sedimentary rocks of th e T erra F ormation and intermediate lav a flow s, tuff, and breccias, g rouped
as th e Camsell R iv er F ormation. A partial cross-section of th e cauldron is exposed on th e
north east-dipping , south  limb of th e prominent syncline in th e area and both  th e structural and
topog raph ic marg ins are w ell exposed (H ildebrand, 1984, 1985a, b).
.....O utflow facies W h ite Eag le tuff, erupted from Clut caldera to th e east, sits atop M oose Bay tuff
on th e mainland north w est of th e mouth  of th e Camsell R iv er and on oth er islands in Conjuror Bay
(H ildebrand, 1984, 1985a, b). T h e tuff apparently ponded w ith in th e topog raph ic depression of
Black Bear cauldron.
.....A few  outflow sh eets of ig nimbrite collectiv ely g rouped as "young er ash  flow tuffs" occur on
islands w ith in Conjuror Bay w h ere th ey also appear to h av e ponded w ith in Black Bear cauldron.
T h icknesses of indiv idual cooling  units rang es from 100–250 m and are disting uish ed by th e
presence of sedimentary intercalations and nonw elded zones. T h ey are described in g reater detail
in H ildebrand (1984).
.....In both  areas th e tuff and th e "young er ash  flow tuffs" w ere cut by a distinctiv e potassium
feldspar-quartz-plag ioclase porph yry th at intruded along  unconformity at th e base of th e M oose
Bay tuff and follow ed th e unconformity of th e topog raph ic marg in of th e caldera on th e mainland
and islands north w ard th roug h  Conjuror Bay.
.....T w o members of th e "early intermediate intrusiv e suite" (H ildebrand et al., 1987a, 2010b)
outcrop w ith in th e map area: th e Balach ey and R ainy Lake plutons. M ost of th e Balach ey pluton
occurs to th e east and its distribution and descriptions are detailed in H ildebrand (1984, 1985a, b)
and  H ildebrand et al. (2010b, 2014).
.....T h e R ainy Lake Intrusiv e Complex is a compositionally and mineralog ically zoned, sh eetlike
pluton about 1.5 km th ick and 10 to 11 km across (H offman et al., 1976; T irrul, 1976). T h e pluton
w as folded after intrusion and is now exposed in oblique cross-section on th e limb of a major
syncline. It h as a flat roof th at is roug h ly concordant w ith  bedding  of th e country rocks and a floor
th at is slig h tly conv ex dow nw ard, such  th at th e th ickest parts occur near th e center. T h e pluton is
intruded by th e young er unrelated Long tom Lake syenog ranite in th e south east, and th erefore, th e
low er contact of th e R ainy Lake Intrusiv e Complex is not preserv ed th ere. T h e pluton is
mineralog ically and compositionally zoned parallel to its flat roof. F rom top to bottom th ey are: a
monzonitic border ph ase, a pseudosyenitic upper part, a central monzonite, and a low er
monzodiorite. In addition, th ere is a low er border monzonite th at presumably w as connected to th e
upper border ph ase prior to intrusion of young er plutons and erosion. T h e pluton and its alteration
are more completely described in H ildebrand (1986).
.....O ne of th e larg est plutons of th e Great Bear mag matic zone, th e Yen pluton, occurs in th e map
area. T h roug h out most of its area of outcrop, th e pluton is a h omog eneous body of medium-
g rained biotite-h ornblende g ranodiorite to monzog ranite w ith  ferromag nesium content v arying
betw een 10 and 25%. Ch aracteristic of th e pluton is th e presence of euh edral prisms of
h ornblende up to 1 cm long . Biotite is mostly fresh , forms plates up to 5 mm across, and often
occurs as clots or ag g reg ates up to 1 cm in diameter. Plag ioclase is slig h tly g reenish  on th e fresh
surface, subh edral to euh edral, and rang es up to 8 mm long . Quartz and potassium feldspar are
mostly interstitial. H ow ev er, in some areas potassium feldspar ph enocrysts up to 2 cm long  occur,
but th ey nev er constitute a larg e enoug h  percentag e to sh ift th e modal composition into th e
syenog ranite field. T h e contact of th e pluton w ith  its w all rocks is v ery irreg ular and th ere is a
narrow metamorph ic aureole of h ornblende h ornfels dev eloped in th e country rocks. In places
adjacent to th e outer contacts th e h ornblende crystals define a lineation, but it is not consistent,
ev en ov er a sing le outcrop. It probably orig inated during  conv ectiv e flow w ith in th e mag ma body
and th e v ariability of th e lineation may reflect turbulent eddies adjacent to th e ch illed marg inal
zone. O ccurring  locally at th e contact are discontinuous layers, 1–10 cm th ick, of v ariable
composition. T h ey are more or less parallel to th e marg in and truncations by successiv e layers are
common.


