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Abstract: On the northwest side of the Paleoproterozoic Baker Lake basin the Christopher Island For-
mation, comprising volcanic flows intercalated with alluvial fan and pyroclastic rocks, unconformably
overlies Archean gneiss. It is unconformably overlain by the Amarook Formation (new name), a well
indurated sandstone characterized by large-scale crossbedding of probable eolian origin, and interbedded
alluvia sandstone and conglomerate. The Amarook Formation correlateswith similar stratarecognized in
drill core and outcrop from the eastern Thelon Basin. The disconformably overlying Pitz Formation
includeslower vol canic and upper sedimentary members. The upper member correl ateswith stratamapped
as basal Thelon Formation in the Thelon Basin.

Lower Dubawnt Supergroup rocksare offset by aseriesof northwest-striking dextral faultsthat may pre-
date deposition of the overlying Barrensland Group. A possible strike-parallel fault may be responsible for
repetition of lower Dubawnt strata in the southern part of the study area.

Résumé: Surlecoténord-ouest du bassin pal éo-protérozoique de Baker L ake, laFormation de Christo-
pher Island, qui comporte des coul ées vol caniquesintercal ées adesroches pyroclastiques et adesrochesde
conesalluviaux, recouvre en discordance du gneiss archéen. Elle est recouverte en discordance par |a For-
mation d’ Amarook (nouveau nom), un grés bien induré caractérisé par une stratification oblique a grande
échelle, probablement d’ origine éolienne, avec des interlits de grés alluvionnaire et de conglomérat. Une
corrélation existe entrelaFormation d’ Amarook et des strates similaires reconnues dans des carottesdefor-
ages et des affleurements dans |’ est du Bassin de Thelon. LaFormation d’ Amarook est recouverte en dis-
cordance par la Formation de Pitz, qui comprend un membre inférieur volcanique et un membre supérieur
sédimentaire. Le membre supérieur peut étre mis en corrélation avec des strates qui ont été assignéesala
base de la Formation de Thelon dans le Bassin de Thelon.

Lesrochesinférieuresdu Supergroupe de Dubawnt sont décal ées par une série defaillesdextresaorien-
tation nord-ouest qui pourraient étreantérieursalamiseen place du Groupede Barrensland sus-jacent. |l est
possible qu’ une faille parallele a la direction soit responsable de la répétition des strates inférieures du
Supergroupe de Dubawnt dans la partie méridionale de larégion d’ étude.

1 Contribution to the Western Churchill NATMAP Project
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INTRODUCTION

Thispaper utilizesfield data collected with A.N. LeCheminant in
1988 (GSC) and new data collected in 1999 as part of an
ongoing regional study of Baker Lake Basin (see Rainbird et
al., 1999; Hadlari and Rainbird, 2000). The objectives of the
present study were to examine field relationships along the
northern margin of Baker Lake Basin in more detail. The
main goal of our ongoing work isto establish the stratigraphy
of the Dubawnt Supergroup in relation to paleogeography,
depositional setting, and provenance as a basis for under-
standing the tectonic evolution of Baker Lake Basin and its
associated subbasins.

REGIONAL GEOLOGY

The study region encompasses the southern part of the
Schultz Lake map sheet (NTS 66 A), which straddles the
northwestern margin of Baker Lake Basin (Fig. 1). The

region originally was mapped by Wright (1967), along with
the first sedimentological study of the Baker Lake Basin by
Donaldson (1965, 1967), who established the initial strati-
graphic nomenclature for the Dubawnt Group. The basin is
filled by avol cano-sedimentary sequence called the Dubawnt
Supergroup (Gall etal., 1992), whichincludesthe Baker Lake
Group, Wharton Group, and Barrensland Group (Fig. 2).
Nowhere is the entire succession completely exposed; the
distribution and depositional setting of these strata demands
rapid lateral facies and thickness variations, and abrupt trun-
cation of units by faults. The Christopher Island Formationis
a sequence of potassic to ultrapotassic volcanic flows and
intercalated epiclastic and pyroclastic deposits. It is uncon-
formably overlain by the Wharton Group, which in the study
area comprises a thick, previously unassigned, sequence of
well indurated sandstone units and conglomerate, herein
named Amarook Formation, and overlying porphyritic rhyo-
lite, the Pitz Formation. Wharton Group and Baker Lake
Group strata are unconformably overlain by conglomerate
and sandstone unitsof the Thelon Formation, lowermost sub-
unit of the Barrensland Group.
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Paleoproterozoic (1.84-1.72 Ga)
Dubawnt Supergroup
Thelon Formation: sandstone, pebbly sandstone, and conglomerate
Granite: porphyritic, leucocratic, locally fluorite-bearing
[] Amarook Formation: pink sandstone and minor conglomerate

Pitz Formation: rhyolite lavas and welded tuffs; minor red siltstone,
sandstone and rhyolite-cobble conglomerate

[ 771 Kunwak Formation: red sandstone and conglomerate
Il Syenite and porphyritic microsyenite (includes Martell intrusives)

Christopher Island Formation: alkaline volcanic flows, pyroclastic and
volcaniclastic rocks
Kazan Formation: red arkose; minor siltstone, pebbly arkose, and
conglomerate

sesee1 South Channel and Angikuni formations: conglomerate; grey arkosic

sandstone and siltstone

Paleoproterozoic (>1.84Ga) and Archean

] Crystalline basement: paragneiss, amphibolite,
anorthosite, granitoid gneiss, and migmatite

Figure 1. Distribution of Dubawnt Supergroup rocksin the Baker Lake Basin and smaller subbasins
between Angikuni Lake and Yathkyed Lake (after LeCheminant et al., 1979). Box indicates outline of
map in Figure 3.



Gall et al. (1992) \
Dubawnt Supergroup

Barrensland Group Barrensland Group
Lookout Pt. Formation Lookout Pt. Formation
Kuungmi Formation Kuungmi Formation
Thelon Formation (>1.72 Ga) Thelon Formation (>1.72 Ga)

Wharton Group Wharton Grou
Pitz Formation (ca. 1.76 Ga) Pitz Formation (ca. 1.76 Ga)
volcanic mémber
Amarook Formation

This report

unconformity

unconformity
Baker Lake Group
Kunwak Formation
Christopher Island Formation
(ca. 1.83 Ga)
Kazan Formation
South Channel Formation

Baker Lake Group
Kunwak Formation
Christopher Island Formation
(ca.1.83 Ga)

South Channel-Kazan Formation

unconformity
Archean granite-greenstone terrane (western Churchill Province)

Figure 2. Revised lithostratigraphic subdivision of the
Dubawnt Supergroup.

LOCAL GEOLOGY

Archean gneiss

Dubawnt Supergroup rocks are underlain by granitoid gneiss
of suspected late Archean age, which contains discontinuous
pods and screens of amphiboalite. Inthevicinity of the uncon-
formity with the overlying Dubawnt Supergroup, the base-
ment rocks are strongly hematitized and contain abundant
quartz veins.

Dubawnt Supergroup
Christopher Island Formation

The Christopher Island Formation forms the base of the
Dubawnt Supergroup in the study area. It outcrops intermit-
tently along a -3 km wide band from an area about 15 km

Paleoproterozoic
Dubawnt Supergroup
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northwest of Pitz Lake to Qingug Bay, about 50 km
east-northeast (Fig. 3). Strata dip southeastward at 30°-50°
with steeper dips being recorded near faults. Most detailed
observations of the Christopher Island Formation come from
awell exposed section along Aniguq River, where it is esti-
mated to be 800000 m thick (Fig. 4).

Interflow sedimentary rocks

On the west side of the river, basement gneiss units are
overlain by a 7.5 m thick horizon composed of pebble- to
cobble-size (up to 40 cm) clasts of angular to subrounded,
locally derived gneissic monzogranite. This generally clast-
supported conglomerateisset in amatrix of sandy to granular
granitic detritus. The conglomerate includes breccia com-
posed of quartz-carbonate altered gneiss boulders. Theentire
zone was affected by strong argillic and hematitic alteration
consistent with chemical weathering and regolith develop-
ment on the Archean paleosurface prior to deposition of the
Christopher Island Formation.

The basal regolith unit passes abruptly into a coarsen-
ing-upward sequence (~25 m thick) of parallel-stratified
siltstone, sandstone, and paraconglomerate. Bedding thick-
nessincreases upward with grain size from thickly laminated
to thickly bedded, many beds displaying distinct normal
grading and, less commonly, reverse grading. The rocks are
primarily red-brown to maroon lithic wacke composed
mainly of cognate volcanic rock fragments with varying but
lesser amounts of angular quartz and feldspar. Early
diagenetic grain-coatings of hematite are responsible for the
red coloration of these rocks. Within this volcaniclastic unit
are some relatively coarse, massive, K-feldspar crystal-rich
layers (Fig. 5). Some of the layers also contain large, well
rounded, green phlogopite crystals. These distinctive crys-
tal-rich facies outcrop at the same stratigraphic level farther
to the northeast, on the west side of Qinguq Bay.
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Figure 3. Geological sketch map of the Precambrian geology of the study area (NTS66 A/1, 66 A/2, 66 A/3,

and part of 66 A/4).
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SECTION A Aniguq River

Sh
Christopher Island
Formation
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Gap in section/

Minette flow#4

“lvvvvvvy

VVVVVVV Loading

Minette flow#3
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Minette flow#2

Loading
Sh
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Sh/Sg

Gm (5)

Sh
Irregular flow top
Minette flow#1
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Gm (5)
Sg
Monomictic breccia
Siltstone
F.sandstoner

C.sandstone————
Pebble conglomerate—————
Cobble conglomerate:

Figure4. Composite stratigraphic section of the Christopher
Island Formation along the Aniguq River (section A, Fig. 3).
Lithofacies identifiers after Miall (1978): Gm, massive or
crudely bedded gravel with maximum clast size in brackets;
S, trough crossbedded sandstone; S, sandstone with rip-
ples; Sh, sandstonewith horizontal lamination; Sg, sandstone
with horizontal stratification and grading; FI, mudstone and
siltstone with fine lamination.

Figure 5. K-feldspar crystal tuff from basal Christopher
Island Formation near Qinguq Bay.

About 140 m above the unconformity (Fig. 4), a second
volcanic flow is overlain by a relatively coarse epiclastic
sedimentary sequence, which differs from underlying sedi-
mentary strata in that it is red and contains more base-
ment-derived siliciclastic detritus. At the base it is a coarse
(maximum clast size 50 cm, mode 10 cm), poorly indurated
and poorly sorted but faintly stratified conglomerate with
sub-to well-rounded clasts representing roughly equal pro-
portions of granitoid and cognate vol canic rocks. The section
fines upward; above 250 m, coarse layers form the bases of
cycles that are capped by parallel-laminated to rarely ripple
crosslaminated granule-bearing red siltstone and fine-
grained sandstone. The siltstone facies is interbedded with
5-15 cmthick parallel-bedded and crossbedded pebbly sand-
stone interbeds.

The section continues on the east side of theriver whereit
has been separated by 800-1000 m of dextral movement
along afault which coincideswith the course of Aniguq River
(Fig. 3). Here, a third volcanic flow is overlain by a short
(26.5 m) section of epiclastic redbeds, similar to strata below
theflow on thewest side of theriver. These comprise aseries
of metre-scale fining upward cycles beginning with trough
crossbedded pebbly conglomerate and capped by alternating
horizontally stratified to current-ripple crosslaminated
fine-grained sandstone and siltstone with desiccation cracks.
This segment of the section is overlain by a fourth volcanic
flow whichisabout 50 mthick (Fig. 4). Abovethisisashort
gap followed by an approximately 60 m thick sequence of
mainly very coarse-grained, crudely stratified, disorganized
framework conglomerate. Clasts generally are well rounded,
up to 1 min diameter and vary from about 80% basement
clastsat the baseto lessthan 50% at the top. Coarse conglom-
erate unitsform 5-10 m thick fining-upward cyclesthat typi-
cally arecapped by horizontally stratified sandstone (Fig. 4).

In the absence of definitive petrographic evidence, hori-
zontally stratified and graded pebbly wacke and siltstone
unitsnear the base of the Aniguq River section areinterpreted
as primary volcanic gjecta. These rocks are very similar to
fine-grained volcaniclastic strata in the Dubawnt Lake
subbasin that were interpreted as tuffs (Rainbird and



Peterson, 1990), and are distinguished from overlying
interflow sedimentary strata by their maroon colour, finer
grain size, lower component of siliciclastic detritus, and lack
of bedforms. Overlying epiclastic redbeds represent deposi-
tion on an unstable alluvia plain, the character of which was
controlled by acomplex interplay of faulting and volcanism.
Poorly sorted parallel-stratified conglomerate units with
rounded clasts suggest relatively high-energy deposition,
perhaps by sheet floods with finer grained parallel-stratified
and graded interbeds representing waning current deposits.
These depositsreflect periods of rapid erosion and accumul a-
tion on relatively unstable slopes with subsequent slope fail-
ure triggered by periodic basin-margin faulting.

Lava flows

The sedimentary succession is abruptly overlain and inter-
bedded with a series of potassic lavaflowsthat vary in thick-
ness from 15 m to 100 m (Fig. 4). The lavas are similar to
those described from adjoining map areas (LeCheminant
et al., 1979; Blake, 1980; Peterson et al., 1989) and can be
classified mainly as phlogopite-phyric mafic minette. Ran-
domly oriented (2-5 mm wide) phlogopite macrocrysts com-
pose 5-10% of the rock. Some samples contain similar
amounts of 1-2 mm blocky clinopyroxene that is variably
altered to calcite. Apatite microcrysts are also very common.
Macrocrysts are set in a fine-grained, reddish-brown
groundmass composed of akali feldspar laths with minor
amountsof interstitial quartz, hematite, and opaque minerals.
The upper portion of flow #2 and all of flow #4 (Fig. 4), con-
tain irregular to rounded amygdules up to 2 cm long which
typicaly are flattened parallel to flow boundaries. Most are
filled with pink calcite which weathers out on exposed sur-
faces. A peculiar feature of flow #3 is the rare occurrence of
elliptical, concentrically layered concentrations of
phlogopite with long axis dimensions of 1-5 cm. The petrol-
ogy of these mantle-derived inclusions, known asglimmerite
nodules, has been described in some detail by Peterson and
LeCheminant (1993).

At thetop of flow #2, crosscutting veinsup to 5 cm wide,
contain very fine-grained, tan-weathering dolomite. These
originate within arubbly flow-top regolith and pinch out sev-
eral metres down into the underlying flow. Similar features
are more extensively developed at the top of flow #4, where
they can be traced downward for about 15 m (Fig. 6). Close
scrutiny reveals that the vein infill is finely laminated with
slight upturning at the vein walls (Fig. 6). At the contact with
overlying epiclastic rocks, the laminated carbonate forms a
laterally extensive horizon nearly 1.5 m thick. Angular to
subrounded clasts of minette with weathering rinds are con-
tained within the zone, which is strongly overprinted by
hematite. The carbonate veins are considered to have been
precipitated from groundwater asageopetal infill of fractures
in the lava flows; however, the mechanism for devel opment
of laminar dolomite above the flow may be related to weath-
ering, prior to deposition of the overlying epiclastic rocks.

R.H. Rainbird and T. Hadlari

Figure 6. Laminar dolomite geopetal infill approximately
15 m below the top of minette flow #4 from Aniguq River,
section A (Fig. 4).

Amar ook Formation

About 1.5 km southeast of the base of section A, altered
minette flows of the Christopher Island Formation pass
upward through a 34 m thick sandstone-hosted volcanic
fragment breccia into hard, pink, fine-grained, well sorted
subarkose. The minette fragments range in size from a few
millimetres up to 1 m and have broken away from the under-
lying flows. The fragments display varying degrees of colour
alteration suggesting that the alteration was predepositional.
Thesefeatures are consistent with an erosional unconformity
and chemical and physical weathering of the Christopher
Island Formation prior to deposition of the sandstone. The
fine-grained sandstone unit continues upward for about 10 m
beforeit disappears under glacial drift. It outcropsagain asa
prominent ridge abovetheriver canyon. The sandstoneforms
a distinct map unit, up to 3 km wide, that can be traced for
more than 50 km along northwest side of Baker Lake Basin
(Fig. 3). Like the underlying formations it strikes
east-northeast with moderate to steep dips to the southeast
andissimilarly affected by northwest-striking normal faults.

This unit, herein named Amarook Formation, was for-
merly mapped as Kazan Formation by Donaldson (1965,
1967). (This unit has been referred to informaly as the
Howling Wolf formation; Amarook is the Inuit word for
“wolf”.) However, this sandstone unconformably overlies
volcanic flows of the Christopher Island Formation and at
several localities along the southern edge of itsexposureitis
disconformably overlain by conglomerate of thebasal Thelon
Formation. These conglomerate units contain clasts of hard,
pink sandstone, identical to the underlying Amarook Forma-
tion. Reconnaissance indicates that it is well exposed south-
west of Aberdeen Lake on the north side of the Dubawnt
River, and also on the east side of Marjorie Lake
(LeCheminant et al., 1983), where it was mapped as alower
member of the Pitz Formation. Several drill corestaken from
theeastern Thelon Basin contain adistinctive, well sorted and
well indurated arkosic sandstone between basement and the
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Thelon Formation (unpub. data, Cameco Corporation, 1998).
These observations suggest that the Amarook Formation is
regionally extensive within Thelon and Baker Lake basins.

A relatively well exposed section occursafew kilometres
west of the south end of Long Lake (section “B”; Fig. 7).
Thereitisdivisibleintofour subfaciesonthebasisof regiona
mapping and stratigraphic section measurement.

SECTION B Long Lake

St FACIES 3
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Cobble conglomerate

Figure 7. Stratigraphic type section of the Amarook Forma-
tionwest of Long Lake (section B, Fig. 3). Lithofaciesidentifi-
ersafter Miall (1978): Gm, massiveor crudely bedded gravel
with maximum clast size in brackets, &, large-scale,
tabular-trough crossbedded sandstone; Sh, sandstone with
horizontal lamination; Fm, massive mudstone with desicca-
tion cracks.

Facieslisathick, very well indurated, pink tored, fine-to
medium-grained subarkose. Grains are extremely well
rounded and well sorted and thoroughly cemented by quartz.
Facies 1 asoischaracterized by 2-8 m thick, simpletabular-
trough to wedge-planar crossbedding. Individua troughs
have exposed widthsup to 100 m. Nowhereisacompl ete sec-
tion exposed but near Qinguq Bay, facies 1 attainsathickness
of at least 450 m. Paleocurrents derived from crossbedding
indicate strong unimodal transport toward the south and
southwest.

Facies 2 (Fig. 7) isafine- to medium-grained, moderate-
towell sorted and well indurated red quartz arenite with peb-
bly laminations and interbedded conglomeratic horizons up
to 1 m thick. The conglomeratic beds are both clast- and
matrix-supported; the matrix is the red arkose described
above. Clastsincludewell rounded pebblesand cobblesof, in
decreasing order of abundance, vein quartz, Christopher
Island Formation volcanic rocks, pink quartz arenite and
basement granitoid rocks. Parallel stratification is the domi-
nant bedding fabric.

Facies3 overliesfacies 2 and isasegquence of red, fine- to
medium-grained quartz arenite composed of large to very
large simple tabular-trough crossbeds. It is very similar to
facies 1 but isdistinguishableby itsdark red colour and by the
fact that it contains pebbly interlayers along crosshed-
bounding surfaces.

Facies4 isbounded by facies 3 rocks (Fig. 7) and is char-
acterized by red, moderately sorted and indurated pebbly
guartz arenite with interstratified silty mudstone and minor
conglomerate. The mudstone interbeds display wave ripples
and pervasive desiccation cracks. Parallel stratification is
ubiquitous.

Several lines of evidence suggest that the Amarook For-
mationwasdeposited, in part by ephemeral streams, probably
under semiarid to arid conditions. Parallel stratification in
facies 2 and 4 suggests deposition under upper flow regime
conditions in shallow water. Given the absence of substrate
stabilizing vegetationin the Proterozoic, such conditionsmay
have prevailed during periods of heavy rainfall and subse-
quent flash flooding. Silty mudstone interlayers were
deposited by suspension from ponded waters after flooding.
Ripples were formed by wind-generated waves on the ponds
and mudcracks resulted when the ponds were dried up. The
large-scale crossbedded sandstone beds of facies 1 are inter-
preted as eolian on the basis of the large scale of the
crossbeds, high textural and compositional maturity, total
absence of any coarse- or fine-grained detritus, and because
of the possible ephemeral nature and arid climate suggested
by the bounding facies. Facies 3 sandstone unitsaremore dif-
ficult to interpret because of the pebbly interlayers, but these
could represent wind deflation lags. Additional petrographic
and detailed field studies to look for wind-generated fine
structures such as climbing wind-ripple lamination (Hunter,
1977) are needed to make a definitive interpretation.



Pitz Formation

The Pitz Formation is separable into lower volcanic and
upper sedimentary members. In the study area, both are con-
fined mainly to aridge-forming outcrop belt that trends north-
east between Princess Mary Lake and the prominent fault
and/or lineament that forms the eastern shoreline of Long
Lake(Fig. 3). Stratadip toward the south at 20°-30°. The Pitz
Formation also outcrops along a subparallel ridge to the
south, which trends through northern Pitz Lake. The contact
between the Pitz Formation and the Amarook Formation is
erosional and is exposed about 3 km southwest of the south-
ern end of Long Lake.

Thevolcanic member of the Pitz Formation comprisessil-
iceous lavaflows, considered to be the extrusive equivalents
of the 1755-1760 MaNueltin granite (referencesin Peterson
andvan Breemen, 1999). Thelavasarerhyoliteto rhyodacite;
most common in this areais mauve to bright red porphyritic
rhyodacite containing varying amounts of white kaolinized
potassium feldspar phenocrysts up to 3 cm, smaller quartz
eyes, and minor fine-grained mafic grains. Fresh feldspar
phenocrystsarevery rare. In general, the Pitz Formation vol-
canic member has remarkabl e primary homogeneity making
it difficult to distinguish flow boundaries and attitudes.
Interflow pyroclastic rocks including rhyolite breccia, lithic
arenite, and red tuffaceous siltstone were noted in afew scat-
tered outcrops but are thin and discontinuous.

The most common feature of the volcanic rocks is
kaolinite, hematite, and silica ateration. Kaolinite occurs
mainly as a replacement of potassium feldspar phenocrysts
but aso as veinlets and other irregular void space fillings.
Hematite is ubiquitous as fine disseminations in the
groundmass but occurs most notably in red sandy siltstone
which infills rectilinear to irregular fractures in the rhyolite.
Quartz veinletsoccur in drab, hematite-poor (bleached?) rhy-
olite where they appear to crosscut the kaolinite. The stron-
gest ateration is confined to a zone 2-3 m beneath the
overlying unconformity with the Thelon Formation. These
alteration zones are truncated at the unconformity indicating
that they wereformedinaninterval after eruption of therhyo-
litebut prior to deposition of the overlying sedimentary rocks.

Thealteration features are interpreted to be the product of
sublateritic weathering and regolith development. Kaolinite
isatypical weathering product of feldspars, and hematiteis
produced through the breakdown of ferromagnesian miner-
als, in this case by oxidizing meteoric waters. The hematitic
siltstone fractureinfills may be remanent soil material which
penetrated the regolith zone and escaped subsequent erosion.
Quartz veinlets and disseminations are likely silcretes
derived from therelease of silicaduring chemical weathering
of the Pitz rhyolite. Silcretes have been documented from a
number of different localities and stratigraphic horizons
within the Dubawnt Supergroup, including the Pitz Forma-
tion (cf. Chiarenzelli in LeCheminant et al., 1983; Ross and
Chiarenzelli, 1985).

The volcanic member is overlain in a few small areas
north of Pitz Lake by a sedimentary member composed of
massive to faintly stratified matrix-supported sandy conglo-
merate, parallel-stratified mixed conglomerate and sandstone

R.H. Rainbird and T. Hadlari

followed by an upper crossbedded sandstone lithofacies that
containsminor conglomerate and siltstone. Framework clasts
vary from -5 cm diameter, are subangular to subrounded,
and comprise about 30% volcanic rocks, 60% sedimentary
rocks (mainly sandstone), and 10% basement granitoid and
volcanic rocks. Abundances vary considerably according to
regional and stratigraphic locality. The basal conglomerate
hasan open framework of about 90% Pitz Formation volcanic
member clastsin amatrix of red, well indurated, and moder-
ately well sorted lithic arenite and quartz arenite. Higher in
the stratigraphy, there is an increasing component of clasts
bearing striking similarity to the Amarook sandstone. A dis-
tinctive aspect of the conglomerate matrix and overlying
sandstone units is that they contain a high abundance of red
cherty lithic fragments presumably derived from the underly-
ing volcanic rocks or from silcrete that may have formed on
the rhyolite. Both sandstone and conglomerate contain thin
interlaminations of red silty mudstone, some of which are
mudcracked and wave rippled. Strikingly similar rocks were
described from south of Aberdeen Lake by Chiarenzelli (in
LeCheminant et a., 1983, p. 443) and Ross and Chiarenzelli
(1985), who assigned them to the basal Thelon Formation but
who also remarked on their similarity to interflow sedimen-
tary units of the nearby Pitz Formation.

Dueto the broad regional extent of the volcanic rocksand
the inferred high viscosity of these siliceous lavasit is prob-
able that there were numerous volcanic centres along the
northwest margin of Baker Lake Basin. Regional reconnais-
sance shows that the stratigraphic relationship between the
lavasand overlying and underlying sedimentary unitscan dif-
fer and that there may be more than one horizon of felsic vol-
canic rocks outside the present study area. The discontinuous
nature of the lavasis exemplified by their abrupt termination
to the northeast. Likewise there are severa sedimentary
sequences separating these lavas, which might best be
assigned as members of the Pitz Formation. Generally, these
sedimentary unitsaresimilar to thefluvial faciesof theunder-
lying Amarook Formation, and may represent a continuation
of sedimentation that was essentially interrupted by thefelsic
volcanism.

Thelon Formation

The Thelon Formation outcrops sporadically along riversand
gulliesinlow-lying areasin the southeastern part of the study
area (Fig. 3). It isthe youngest rock unit and unconformably
overlies Wharton and Baker Lake Group rocks. The few
exposures of the unconformity line up along anortheast trend
from Princess Mary Lake to Baker Lake.

The Thelon Formation comprises two members in the
study area. The basal member is avery coarse-grained, peb-
bly to conglomeratic quartz arenite with distinctive white
clay-mineral cement. Rocks are pink to mauve, crumbly
weathering and composed of moderate to large-scale trough
crossbeds with no intervening fines. At the base it is domi-
nated by locally derived clasts: Pitz Formation rhyodacite in
thewest and Amarook sandstonein the east. Crossbedsyield
unimodal northwest-directed paleocurrents. Deposition by
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large-scale braided riversisinferred. Estimated thickness of
the basal member along a section on the Anigug River is
about 100 m.

The basal member is overlain by a fine- to medium-
grained, very well sorted quartz arenite composed of very
thick tabular-trough crossbedswithindividual setsupto 10 m
thick and more than 100 m wide. Foresets are a few centi-
metres thick with weak normal grading suggesting that they
are grainflow deposits, common on large eolian dunes. The
sheer size of the crossbeds coupled with the high textural and
compositional maturity of these sandstone beds supports an
eolian interpretation. These rocks are identical in character
and stratigraphic position towhat wasinterpreted asan eolian
crosshedded faciesin the southeastern Thelon Basin by Jackson
et al. (1983).

DISCUSSION: MAP PATTERNS AND
FAULTING DURING DEVELOPMENT
OF BAKER LAKE BASIN

At least two generations of faulting offset rocks of the
Dubawnt Supergroup (Fig. 3). Thefirst and most obviousis
the northwest-striking set that exhibitsapparent dextral offset
of up to 1 km (e.g. Long Lake and Aniguq River faults;
Fig. 3). Associated with these faults are a west-northwest-
trending conjugate set of faultswith smaller apparent offsets.
An important feature of both sets of faultsis that they do not
appear to affect the Thelon, suggesting that faulting occurred
prior to its deposition. The timing of faulting, therefore, can
beconstrainedtotheperiod ca. 1.76 Ga—1.72 Ga, based onthe
inferred depositional ages of the Pitz Formation volcanic
member (Peterson and van Breemen, 1999) and the age of
diagenesis of the Thelon Formation (Miller et a., 1989).
Northwest-trending dextral faults that offset lower Dubawnt
Supergroup stratahave al so been recognized in eastern Baker
Lake Basin (Blake, 1980; Rainbird et al., 1999) and at the
western end of Thirty Mile Lake (LeCheminant et al., 1979;
Hadlari and Rainbird, 2000).

Thesecond generation of faultingisinferred directly from
field mapping. On the east side of Pitz Lake is a succession
originally mapped as Kazan Formation (Donaldson, 1965),
whichwenow recognizeaswell indurated, pink, crossbedded
sandstone of the Amarook Formation (Fig. 3). These strata
appear to correlate with outcrops of Amarook Formation
located onthewest side of Pitz L ake (al so previously mapped
asKazan Formation, Donaldson, 1965). Hillsonthewest side
of Pitz Lake and south of the present study area expose what
may be arepetition of the Amarook—Pitz stratigraphy estab-
lished to the north (cf. Blake, 1980, Fig. 9). The attitude of
these strata is similar to those in the north, suggesting that
thereisan east-northeast-trending fault in the valley between
the two areas of outcrop (i.e. the lowland between Princess
Mary Lake and Pitz Lake). The lowland aso is occupied by
flat-lying, apparently undisturbed exposures of Thelon For-
mation fluvial and eolian sandstone, suggesting that this
faulting also predates its deposition. The strata to the south

therefore are uplifted relative to those in the north. The
relationship between the proposed two generations of fault-
ing is unknown.

CONCLUSIONS

The stratigraphy of the Dubawnt Supergroup on the north-
west side of Baker Lake Basin differs significantly from that
in the south. Here, volcanic rocks of the Christopher Island
Formation were deposited directly onto basement gneiss
along with less voluminous basin-margin aluvial fan and
pyroclastic interflows. Previously unrecognized weathering
horizonsonthetopsof volcanicflowsareinterpreted ashiatal
seguence boundaries of unknown duration.

A previously unassigned sedimentary unit, termed here
the Amarook Formation, unconformably overlies the Chris-
topher Island Formation and is included in the Wharton
Group. Upto 1 kmthick, thiswell indurated sandstone, char-
acterized by large-scale crossbedding of probable eolian ori-
gin, isinterbedded with alluvial sandstone and conglomerate.
Itisexposed along the northwest margin of Baker LakeBasin
and correlateswith similar stratarecognizedindrill corefrom
the eastern Thelon Basin. The disconformably overlying Pitz
Formationissubdivided into alower vol canic member and an
upper sedimentary member, although more complex strati-
graphic relationships exist outside the study area. The upper
member correlates with strata mapped as basal Thelon For-
mation in the Thelon Basin, south of Aberdeen Lake.

Lower Dubawnt Supergroup rocks are laterally offset up
to 1 km by a series of northwest-striking dextral faults that
appear to predate deposition of the overlying Barrensland
Group (Thelon Formation). A possible basin-parallel fault
may be responsible for repetition of lower Dubawnt stratain
the southern part of the map area.
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