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Sequence stratigraphy and sedimentology of the
Paleoproterozoic Baker Lake Group in the Baker
Lake Basin, Thirty Mile Lake, Nunavut?

T. Hadlari and R.H. Rainbird
Continental Geoscience Division, Ottawa

Hadlari, T. and Rainbird, R.H., 2000: Sequence stratigraphy and sedimentology of
the Paleoproterozoic Baker Lake Group in the Baker Lake Basin, Thirty Mile Lake,
Nunavut; Geological Survey of Canada, Current Research 2000-C9, 10 p. (online;
http: //mww.nrcan.gc.ca/gsc/bookstore)

Abstract: Inthe Thirty Mile Lake area of the Baker Lake Basin, lithofacies assemblages representing
aluvia fan, gravel- and sand-bed braided stream, lacustrine, and ephemeral lacustrine depositional envi-
ronments characterizethelower part of the ca. 1.83 GaBaker L ake Group. Five depositional sequencesthat
unconformably overlie Archean basement are identified from this interval. These depositional sequences
record the following accommodation cycles: initial base-level drop, subsequent base-level rise, increasein
gradient as accommodation increased, decrease in gradient as accommodation space filled, and continued
base-level rise. Sequences stack in a retrogradational pattern indicating that, for the interval recorded,
accommaodation space creation exceeded sediment flux and the basin was underfilled. Subsidence probably
wasduemainly to normal faulting on the southern margin of thebasin. Alkalic vol canism occurred through-
out the early depositional history of the Baker Lake Basin.

Résumé: Danslarégion du lac Thirty Mile du bassin de Baker Lake, des assemblages de lithofaciés
représentant des milieux de dépdt de conesalluviaux, decoursd’ eau anastomosésalit degravier et desable,
delacset delacséphémeres caractérisent lapartieinférieure du Groupe de Baker Lake (1,83 Ga). On peuty
reconnaitre cing séquences sédimentaires qui reposent en discordance sur e socle archéen. Ces séquences
sédimentaires refl étent les cycles suivants : d’ abord baisse du niveau de base, puis remontée du niveau de
base, augmentation du gradient conjuguée al’ augmentation de I’ accommodation, diminution du gradient
lorsdu remplissage et remontée du niveau de base. L es séquences sont empil ées dans une configuration de
régression, cequi suggerequepour I'intervalleconservé, lacréation d’ espace par accommodation adépassé
I"influx de sédiments et le bassin n'a pas été rempli. La subsidence a probablement été causée
principalement par fracturation normale sur lamarge sud du bassin. 11y aeu volcanisme alcalin pendant
toute la période initiale de I histoire sédimentaire du bassin de Baker Lake.

! Contribution to the Western Churchill NATMAP Project
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INTRODUCTION

This report is part of an ongoing study to characterize both
seguence stratigraphy and chronostratigraphy of the Baker
Lake Basin, for the purpose of constructing an integrated
tectonostratigraphic model. Previous geological mapping of
the Baker Lake Basin on a regional scale provided a
lithostratigraphic subdivision of the Dubawnt Supergroup
(Fig. 1) (Gall et al., 1992). In an attempt to decipher the tec-
tonic evolution of the basin, we have investigated well
exposed segments of the basin in detail emphasizing
sequence stratigraphic analysis to identify genetic packages
of strata related to tectonically controlled basin-filling
rhythms. Relatively thick stratigraphic sections of the basin
margin strata are exposed at the western edge of Thirty Mile
Lake. Three sections have been measured and correlated,
yielding data on five depositional sequences (Fig. 2, 3).

GEOLOGICAL SETTING

The Baker Lake Basinisone of aseries of northeast-trending
intracontinental basins hosting terrestrial siliciclastic and
volcanic rocks that extends from Dubawnt Lake to Baker

Lake (Fig. 1). Basinfill comprisesthe Dubawnt Supergroup.
The strata dip into the basin, are bounded and rotated by brit-
tlefaults, and are unmetamorphosed. On the southern margin
of the basin the Dubawnt Supergroup unconformably over-
lies rocks of the Archean MacQuoid—-Gibson supracrustal
belt (Tellaet al., 1997) and the 1.9 GaKraminituar metamor-
phic complex (Sanborn-Barrie, 1994).

Three major unconformity bounded stratigraphic unitsin
the Baker Lake Basin correspond to the three-part subdivi-
sion of the Dubawnt Supergroup proposed by Gall et al.
(1992) and modified by Rainbird and Hadlari (2000)(Fig. 1),
1) the Baker Lake Group comprising the South Channel,
Kazan, Christopher Island, and Kunwak formations, represent

aluvia fan, fluvial-lacustrine, volcanic, and volcaniclastic
depositsrespectively (ageispoorly constrainedtoca. 1.83 Ga

by intrusive equivalents of ultrapotassic volcanic rocks of the
Christopher Island formation — see Peterson and van

Breemen, 1999); 2) the Wharton Group comprises the
Amarook Formation sandstone and overlying the 1.76 Ga

Pitz Formation vol cani c and sedimentary rocks (Rainbird and
Hadlari, 2000); and 3) the lower parts of the Thelon Forma-
tion of the Barrensland Group, including conglomerate and
sandstone that represent fluvial and eolian deposits.

T

C

K

[

€ g

25

& & |

c

E%’

$5
[

%'-

0

(&)

P

=

o

-

5

3

L]

Paleoproterozoic (1.84-1.72 Ga)
Dubawnt Supergroup

Thelon Formation: sandstone, pebbly sandstone, and conglomerate
Granite: porphyritic, leucocratic, locally fluorite-bearing

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

Kunwak Formation: red sandstone and conglomerate

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

¢:ss] South Channel and Angikuni formations: conglomerate;

grey arkosic sandstone and siltsone

Paleoproterozoic (>1.84 Ga) and Archean

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

Figure 1. Geology of the Baker Lake Basin and the Thirty Mile Lake study area (after Donaldson, 1965,
1967; LeCheminant et al., 1979, 1981; Blake, 1980).
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Figure2. Location of Thirty Mile Lake map area showing distribution of depositional
sequences and corresponding paleocurrents.
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Figure 3. Sratigraphic sections showing correlation of sequences BL-1 to BL-4 fromthe Thirty Mile
Lakearea. Grain size: F = silt and mud; S= sand; and G = gravel.
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In the Thirty Mile Lake area undeformed, east-north-
east-trending units of conglomerate, sandstone, and volcanic
strata of the Baker Lake Group unconformably overlie the
Gibson—-MacQuoid greenstonebelt (Tellaet al., 1997). Previ-
ous mapping (Donaldson, 1965, 1967; LeCheminant et al.,
1979; Miller, 1980) has described a basal unit of sandstone
termed the South Channel Formation conglomerate, Kazan
Formation sandstone, and Christopher Island Formation vol-
canic rocks. Volcanology of the Christopher Island Forma-
tion from the northeast portion of the Baker Lake Basin,
including the Thirty Mile map area, has been described in
detail by Blake (1980).

FACIESASSEMBLAGE DESCRIPTIONSAND
INTERPRETATIONSOF THE LOWER BAKER
LAKE GROUP, FROM THIRTY MILE LAKE

Facies assemblage 1: alluvial fan
Description

Facies assemblage 1 comprises clast-supported disorganized
conglomerate (facies Gced), clast-supported organized con-
glomerate (facies Gco), trough-filling conglomerate (facies
Gt), trough cross-stratified sandstone (facies Stx), and minor
parallel-laminated mudstone and siltstone (facies Fl)
(Table 1).

The disorganized conglomerate (facies Ged; Fig. 4) is
cobble to boulder grade with an intact to condensed frame-
work and a coarse- to fine-grained sand matrix. One metreto
five metre beds contain diffuse internal stratification that
often grades |aterally to massive bedding. The lower surface
of these bedsis commonly erosional, and the beds vary later-
aly in thickness. Organized conglomerate (facies Gco;
Fig. 5) describes thick to very thick beds (50 cm to 1 m) of
cobble and pebble conglomerate that are horizontally strati-
fied, and less commonly cross-stratified, with a condensed
clast framework. Lenticular units of pebble and cobble con-
glomerate up to 1 m thick and 10 m wide are commonly
cross-stratified and fine vertically and horizontaly (facies
Gt). Granite, tonalite, and amphibolite clasts appear to be
locally derived from Archean basement, but a very minor
component of sandstone and mudstone clasts of unknown
source are also present.

The strata are vertically stacked in an organized manner.
A typical bedset consists of 1) 1-3 m of disorganized con-
glomerate (facies Ged) overlain by metre-scale channel-fill
facies (facies Gt); or 2) afew metres of coarse, disorganized
conglomerate (facies Ged) succeeded by |ess coarse organized
(facies Gco) conglomerate, channel-fill facies (facies Gt),
and trough cross-stratified sandstone (facies Stx) or paral-
lel-laminated mudstone and siltstone (facies Fl). Coupled fin-
ing-upward bedsets comprise fining-upward parasequences.
Parasequences are stratigraphic unitsthat areidentified using

Table 1. Lithofacies of the Baker Lake Group. Facies codes are modified from Miall

(1977) and Jo et al. (1997).

Facies

Description

Interpretation

Gm: matrix-supported conglomerate

Gem: clast-supported massive
conglomerate

Gcd: clast-supported, disorganized
to poorly organized conglomerate

Gco: clast-supported, organized
conglomerate

Gt: trough-filling conglomerate

Sh: horizontally stratified sandstone

Stx: trough cross-stratified
sandstone

St: trough cross-stratified sandstone

SFw: wavey bedded sandstone and
siltstone-mudstone

FSI: lenticular bedded mudstone and
sandstone

Sr: sandstone with ripples
Fl: parallel laminated siltstone and

mudstone
Sm: massive sandstone

Pebble- to cobble-grade clast; sand matrix;
poorly sorted

Pebble-grade clast; coarse to medium sand

matrix; moderately to well sorted; imbricated,

intact framework; tabular geometry

Cobble- to boulder-grade clast; coarse to
fine sand matrix; poorly to very poorly
sorted; crude and irregular stratification;
tabular geometry; erosional base

Pebble- to cobble-grade clast; granule to
medium sand matrix; well to moderately
sorted; organized framework; erosional
base; wedge-shaped and tabular units

Pebble- to cobble-grade clast; granule to
sand matrix; normally graded; cross-
stratified; lenticular units

Fine- to medium-grained sandstone; well to
moderately sorted; may have pebble horizon
at the base of units; planar lamination

Medium- to coarse-grained sandstone;
medium to thick trough cross-stratification

Fine- to medium-grained sandstone;
inversely graded foresets; ripples preserved
near bottomset; medium to very thick beds

Interstratified sandstone and siltstone-
mudstone; asymmetric ripples and mud
drapes; desiccation cracks; wavy bedding
Interstratified mudstone and fine-grained
sandstone; symmetric ripples and mud
drapes; lenticular bedding

Mudstone with parallel laminated and/or
cross-laminated siltstone or fine sandstone
Laminated sandstone with asymmetric
ripples and minor mudstone

Thin to thick beds, very poorly sorted
sandstone and pebbly sandstone

Deposition by sediment gravity flows

Gravel bed, braided stream deposits

Gravel sheet or low-relief longitudinal
bar deposits emplaced by high-
magnitude flood flows

Gravel sheets and longitudinal bars
emplaced by bedload processes during
flood events

Filling of channels, scours, and channel
pools

Upper flow regime stratification

Migration of 3-dimensional sandy dunes

Migration of subaerial 3-dimensional
dunes

Overbank, abandoned channel, or
waning flood deposits

Waning stages of bedload deposition
and suspension deposition

Bedload deposition by low-velocity
currents

Prolonged periods of quiet-water
suspension deposition

Subaqueous deposition by high-density
sediment gravity flows.




Figure 4. Clast-supported disorganized conglomerate
(facies Ged). Field book, for scale, is 20 cmlong.

Figure 5. Clast-supported organized conglomerate (facies
Gco). Horizontal stratification is defined by sandy bed tops.
Boots for scale.

ahierarchicd classfication of bounding surfaces. Parasequences
from faciesassemblage 1 contain laterally discontinuous sur-
faces. They are bounded by laterally continuous, erosional
surfaces that commonly overlie discontinuous units of
cross-stratified sandstone (facies Stx) or laminated mudstone
(facies Fl). Carbonate cement occurs predominantly as
matrix infill within channel-fill facies (facies Gt).

I nterpretation

Facies assemblage 1 isinterpreted to have been deposited by
high-magnitudefloodsand debrisflowsonanalluvial fan (cf.
Jo et al., 1997). Disorganized conglomerate (facies Ged)
probably represents debris-flow deposits, or bed-load gravel
sheet flood deposits. Organized conglomerate (facies Gco)
may represent thin gravel sheets, or longitudinal braid bars.
Lenticular units of cross-stratified conglomerate are inter-
preted to be channel-fill deposits (facies Gt). Small-scal e sed-
imentary cyclesdescribed asparasequencesare considered to
be related to |obe accretion and channel switching processes.
Carbonate cements are possible cal crete deposits.

T. Hadlari and R.H. Rainbird

Facies assemblage 2: gravel-bed braided stream
Description

Faciesassemblage 2 comprisesclast-supported, massive con-
glomerate (facies Gem), and trough cross-stratified sand-
stone (facies Stx) (Table 1). Cobble and pebble conglomerate
ismassive, hasacondensed clast framework, and coarse sand
to granule matrix. Medium to thick, trough cross-stratified
sandstone beds occur as distinct bedsets up to a few metres
thick. Cobble conglomerate islaterally discontinuous, delin-
eating 100 m scale channels. Constituent clasts of granite,
tonalite, and amphibolite are similar to thosein facies assem-
blage 1. However, at a distinct stratigraphic level (Fig. 3),
porphyry clasts that are interpreted to be hypabyssal equiva-
lents of the Christopher Island Formation volcanic rocks,
form as much as about 40% of the conglomerate framework.
Thisfacies assemblage typically occurs between aluvial fan
deposits of facies assemblage 1 and sand-bed braided stream
deposits of facies assemblage 3.

I nter pretation

Themassive pebble conglomerate and trough cross-stratified
sandstone units are probably gravel-bed braided stream
deposits (cf. Miall, 1977). They lack the organized stacking
pattern of the aluvial fan deposits, and were probably depos-
ited on alower gradient such as at, or beyond the toe of an
aluvia fan system.

Facies assemblage 3: sand-bed braided stream
Description

Facies assemblage 3 comprises trough cross-stratified sand-
stone and pebbly sandstone (facies Stx), with minor horizon-
taly stratified sandstone (facies Sh) and trough cross-
stratified sandstonewithinversely graded foresets (facies St).
Medium to thick beds of medium-grained, trough
cross-stratified sandstone and pebbly sandstone contain rare
angular mud pebbles and granules. The stacking pattern is
monotonous, although carbonate-cemented beds are present
at irregular intervals. Where vertical patterns are discernable
fine-grained, trough cross-stratified sandstonewithinversely
graded foresets, may occur as medium to thick beds at thetop
of fining-upward bedsets of pebbly sandstoneand sandstone.

I nterpretation

The predominance of medium-grained, trough cross-dretified
sandstone and the absence of overbank fines or channel-lag
conglomerate units suggest that thisfacies assemblage repre-
sents sand-bed braided stream deposits (cf. Miall, 1977).
Inversely graded foresets of medium- to thick-bedded
crossheds are interpreted as wind ripple lamination (cf.
Hunter 1977), indicating that the sand was subject to rework-
ing by subaerial processes.
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Facies Assemblage 4: Lacustrine and ephemeral
lacustrine

Description

Facies assemblage 4 comprises wavy bedded sandstone and
mudstone (facies Sfw; Fig. 6, 7), lenticul ar-bedded mudstone
and sandstone (facies Fdl; Fig. 8), parallel laminated siltstone
and mudstone (facies Fl), minor trough cross-stratified sand-
stone (facies Stx), and rare trough cross-stratified sandstone
with inversely graded foresets (facies St; Fig. 9).

Asymmetric sandstone ripples and mud drapes of the
wavy bedded sandstone and mudstonefacies (facies SFw) are
associated with desiccation cracks and carbonate-cemented
horizons. Lenticular bedded mudstone and sandstone (facies
FSl) is characterized by bifurcating symmetrical ripples, and
the apparent absence of desiccation cracks and carbon-
ate-cemented horizons.

Figure 6. A starved ripple of sandstone on a substrate of
siltstone overlain by laminated sandstone and siltstone, from
the rippled sandstone facies (facies ).

I nter pretation

Facies assemblage 4 isinterpreted to represent alacustrine to
ephemeral lacustrine depositional environment (cf. Martell
and Gibling, 1991). Desiccation cracksand asymmetrical rip-
plesinthewavy bedded facies(facies SFw) indicate subaerial
exposure between flood events. Water level was probably
low enough that small-scale fluctuations in base level
exposed the substrate.

The predominance of wave ripples within the lenticular
bedded facies (facies FSl) and the apparent absence of desic-
cation cracks suggest that deposition occurred above storm
wave base in a lacustrine environment. The wave-rippled
sandstone laminae with mudstone drapes are inferred to
record waning episodes of bedload deposition associated
with wave action, followed by periods of suspension
deposition.

Figure8. Interstratified sandstone and mudstone-siltstone of
the lenticular bedded facies (facies Fdl).

Figure7. Asymmetric current ripplesoriented perpendicul ar
to symmetric wave ripples from the sandstone with ripples
facies (facies Sw).

Figure9. Inversely graded foresetsfroma 1.5 mcrossbed set.
Interpreted as wind ripple lamination.



Facies assemblage 5: turbidite
Description

Facies assemblage 5 consists of mudstone, sandstone, and
conglomeratethat form three broad associationsthat lack car-
bonate-cemented horizons, 1) interstratified sandstone and
mudstone (facies Sr/Fl; Fig. 10, 11) with graded beds and
laminae, climbing ripples, starved ripples, and mud
microclast laminae; 2) massive to crudely stratified, very
poorly sorted, sandstone and pebbly sandstone (facies Sm);
and 3) sandy-matrix supported to crudely intact conglomer-
ate (faciesGm), massiveto crudely stratified, with prominent
graded bedding.

I nter pretation

Graded bedding, climbing ripples, and mud microclast
laminae of lithofacies Sr/Fl resemble low-density sediment
gravity flow deposits (cf. Stow and Shanmugan, 1980; Oaie,

)

Figure 10. Laminated sandstone and very thin beds of
low-angle cross-stratified sandstone, overlain by thin,
graded beds.

Figure 11. Convolute lamination inthelower sandstone bed,
interpreted as a soft-sediment dewatering structure. Note
that overlying laminae of fine sand and silt are normally
graded and undeformed.

T. Hadlari and R.H. Rainbird

1998). The sandstone (facies Sm) and conglomerate (facies
Gm) resemble deposits of high-density sediment gravity
flows (cf. Lowe, 1982). Within the context of the overlying
aluvia-fluvial-lacustrine strata, a subwavebase, lacustrine
deltafront depositional environment istentatively proposed.

STRATIGRAPHY

The established lithostratigraphy of the Baker Lake Group con-
sists of, from oldest to youngest, the South Channel, Kazan,
Christopher Idand, and Kunwak formations (Dona dson, 1965,
1967; LeCheminant et a., 1981, and Gal et d., 1992). Basa
conglomerate was termed the South Channel Formation, and
overlying sandstone and mudstone has been described as the
Kazan Formation. Conformably overlying and interbedded vol-
canic, pyroclastic, and vol caniclastic rockswere described asthe
Christopher Idand Formation. The Kunwak Formation refersto
conglomeratethat overlies Christopher |sland Formation vol-
canic rocks.

In our measured sections from Thirty Mile Lake (Fig. 3),
conglomerate typically dominates the lowest stratigraphic
levels and sandstone the upper ones. However, there are sev-
era cyclescapped by fine-grained rocks so thissimple South
Channel versusK azan lithostratigraphic subdivisionisinade-
quate for detailed field mapping and basin analysis. Aswell,
alkalic porphyry clasts, similar to intrusive feeders to the
Christopher Island Formation flows, occur in conglomerate
mapped as South Channel Formation, only 400 m above the
basal unconformity (Fig. 3). These strata therefore may be
coeval with volcanic rocks of the Christopher |sland Forma-
tion that outcrop north of thestudy area. Rainbird et al. (1999)
suggested that, at the east end of Baker Lake, Christopher
Island vol canism was coeval with sedimentation on the basis
of soft-sediment deformation of the Kazan Formation sand-
stoneadjacent to alkalic (minette) dykes. Clearly alayer-cake
stratigraphic subdivision of the Baker L ake Groupisinappro-
priate for detailed basin analysis. To communicate genetic
relationshipswithin amore detail ed stratigraphic framework,
asequence stratigraphic approach hastherefore been adopted
for this study.

SEQUENCE STRATIGRAPHY:
ANALYSISAND DEFINITION

Withinthestudy area, fivestratigraphic units (BL-Oto BL-4),
interpreted asdepositional sequences(i.e. bounded by uncon-
formities or correlative unconformities; Vail et a. 1977),
have been mapped and correlated in three measured sections
(Fig. 3).

In the Precambrian, the absence of hardground indicators
such as rhyzoliths or burrows makes sequence boundary
identification difficult. Aninterpreted hierarchy of bounding
surfaces and stratigraphic pattern is therefore crucial.
Sequence boundariesin sectionsA, B, and C (Fig. 3) occurin
lacustrine facies with apparently conformabl e contacts. Each
depositional sequence in the study area records initial
progradation (basinward stepping of facies), subsequent
aggradation (no vertical changein facies), and retrogradation
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(back-stepping of facies). These patterns are defined by the
relative stacking of fluvial parasequences. Each fluvia
parasequenceisafining-upward package onthescaeof afew
metrestotensof metres. An examplefromthealluvia fanfacies
assemblage would consist of coupled, fining-upward bedsets.

Sequence BL-0 was observed at one outcrop locality
(Fig. 2). It consistsentirely of the turbidite-facies assemblage
that apparently underlies sequence BL-1, with a discordant
bedding attitude. Contact relationships were not observed,
but on the basis of bedding attitude and the presence of
rounded mud clasts in the overlying sequence, an angular
unconformity may exist between sequencesBL-Oand BL-1.

Elsewhere, sequence BL-1 unconformably overlies crys-
talline basement. The progradational parasequence set of
gravel-bed braided stream to alluvial fan facies assemblages,
at the base of sequenceBL-1, isthinand laterally discontinuous,
perhaps a function of paleotopography. The aggradational
parasequence set of the aluvial fan facies assemblage is
thicker than the progradational set, and laterally continuous.
Retrogradation is marked by a transition from alluvial fan
deposits to gravel-bed braided stream, sand-bed braided
stream, and ephemeral lacustrine deposits. The upper
seguence boundary of sequence BL-1 is marked by the most
distal unit, athick mudstone bed.

In sequence BL-2 arelatively thin prograding parasequence
set is marked by the transition from ephemeral lacustrine, to
sand-bed braided stream, and alluvial fan deposits.
Aggradation of thealluvial fan depositsissucceeded by retro-
gradation — alluvial fan, to gravel-bed braided stream,
sand-bed braided stream, ephemeral lacustrine (facies SFw),
and lacustrine (facies FSl) deposits. The upper sequence
boundary is marked by a single 1.5 m thick eolian crossbed
set (facies St) bounded by wave ripple dominated, lenticular
bedding (facies FSl). Feldspar porphyry dykes are present
within the lower sequences (BL-1, BL-2); the first porphyry
clast occurs at the base of sequence BL-2 (Fig. 3).

At the base of sequence BL-3 isaprograding parasequence
set of lacustrine through to gravel -bed braided stream depos-
its. The coarsest conglomerate in this sequence does not dis-
play features typical of alluvial fan facies (such as
high-magnitude flood deposits, debris-flow deposits, and a
high order of stratigraphic organization). Significant lateral
variation over hundreds of metres is consistent with
channelized flow, rather than unconfined flow as would be
expected on an aluvial fan. Retrogradation to sand-bed
brai ded stream deposits dominatesthe upper part of sequence
BL-3. In arelatively proximal facies (section B, Fig. 3) the
upper sequence boundary is marked by an eolian crossbed
within afluvial sandstone succession. At section A (Fig. 3)
the upper sequence boundary, marked by an eolian crosshed
set, is overlain by athick bed of mudstone. In a more distal
facies(section C, Fig. 3), itismarked by ephemeral lacustrine
and overbank deposits of interstratified sandstone and
mudstone, overlain by coarse sandstone and pebbly sand-
stone braided stream deposits. Feldspar porphyry clasts are
abundant, locally composing up to about 40% of the con-
glomerate framework, and are a useful stratigraphic marker
in the study area.

Figure 12. Volcanic breccia with granitoid, volcanic, and
cognate volcanic clasts.

Sequence BL-4 isincomplete. It is best exposed at sec-
tion B where it mainly consists of braided stream deposits of
facies assemblage 3. At various intervals, medium beds of
fine-grained eolian facies are interbedded with fluvial sand-
stone. At the northern limit of exposure volcanic brecciaand
conglomeratelie conformably above this succession of sand-
stone. Volcanic breccia with basement clast lithologies and
volcanic clasts, and a variably siliciclastic to volcaniclastic
matrix was observed at the contact, which may suggest that
volcanism was coeval with sedimentation. Along strikefrom
the volcanic conglomerate is a volcanic breccia zone cross-
cutting sandstone, both of which are overlain by stratified
volcanic breccia which we interpret to represent a volcanic
vent deposit of the Christopher Island Formation (Fig. 12).

DISCUSSION

Accommodation is defined as the space made availablefor a
sedimentary system to fill. In nonmarine basins, subagueous
accommodation is controlled by base level (e.g. lake level)
and subsidence. Subaerial accommodation is mostly subsi-
dencedriven, andisthe spacethat thefluvia system hastofill
in order to maintain, or establish, its grade to base level
(Fig. 13) (see Krapez, 1996 and references therein). On the
basis of a hierarchy of bounding surfaces and stratigraphic
pattern, sequences BL-1 to BL-4 have been interpreted as
third-order depositional segquences, or accommodation
cycles. These accommodation cycles record a pulse, or
pulses, of accommodation space creation, and the filling of
that space by the alluvial-fluvial-lacustrine system.

In the Baker Lake Basin, generation of accommodation
spaceand base-level change appear to berelated, displayinga
characteristic dynamic within each accommodation cycle.
Thefirst stage of acomplete accommodation cycleisan ini-
tial base-level drop followed by base-level rise. Thisis most
clearly expressedin section B (Fig. 3), at the sequence bound-
ary between BL-2 and BL-3, where a single 1.5 m eolian
crosshed (facies St) lies within a succession of wave ripple
dominated | enticular-bedded mudstone and sandstone (facies
FSl). Base level was high enough to support a lacustrine
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Figure 13. Schematic diagram showing subaqueous and subaerial accommodation
space, and relative facies locations with respect to basin margin fault.

environment, but when it dropped the substrate was exposed
to eolian processes as displayed by deposition of eolian
crossbeds. Subsequent base-level rise restored the lacustrine
environment.

Increasing accommodation space creation is recorded by
progradation of facies responding to an increasein gradient.
Progradational parasequence setsare thinner than the overly-
ing aggradational or retrogradational parasequence sets, indi-
cating that maximum gradient was achieved quiterapidly. In
sequences BL-1 and BL-2, the maximum gradient is marked
by an alluvia fan facies assemblage. In sequences BL-3 and
BL-4,itismarked by gravel-bed and sand-bed brai ded stream
facies assemblages respectively.

As accommodation space was filled, gradient decreased
and facies retrograded. Where direct interaction with base
level is not preserved, facies reflect a minimum gradient
(overbank, abandoned channel, or drape deposits). During
the latter stages of the accommodation cycle, base level con-
tinued to rise, until the next cycle begins with a sharp
base-level drop, which may be marked by an eolian facies.

Going from sequencesBL-1to BL-4, relativebaselevd at the
southern margin of the Baker Lake Basin seemsto have dropped,
asindicated by anincreasein eolian faciesrdletive to fully lacus-
trinefacies. Thewave dominated lenticul ar-bedded facies (FSw)
was not observed above sequence BL-2. This could have
been duetoanoveral increaseinthevolumeof thebasinrela-
tive catchment area, or may be due to increased potential of
the basin fill (relative to the crystalline basement) to act asa
subsurface reservoir for transporting fluid basinward.

By determining the stacking pattern of depositional
seguences, accommodation on the scale of the basin can be
elucidated. Sequences BL-1 to BL-4 are stacked in a
retrogradational pattern (Fig. 3). Thereforeinthe Baker Lake
Basin, for the interval recorded, sediment flux was exceeded
by accommodation space creation, and at the basin scale,
accommodation was underfilled.

Rapid accommodation space generation can be achieved
if the subsidence mechanismisnormal faulting. For the Baker
Lake Basin, the linear nature of the basin margin,
paleocurrents directed normal to the basin margin (Fig. 2),
and rapid increases in gradient recorded by aluvia fan

deposits support this hypothesis. The central part of the map
area (sections A and B) contains more proximal facies
throughout the succession, suggesting that thisareamay have
been afootwall-channel entranceinto thebasin. Continuity of
the locus of proximal deposition argues against an apprecia-
ble strike-slip component to basin margin faulting.

CONCLUSIONS

Lithofacies assemblages representing alluvial fan, gravel-
and sand-bed braided stream, lacustrine and ephemeral lacus-
trine depositional environmentscharacterizethelower part of
the Baker Lake Group along the southern margin of the Baker
Lake Basin in the Thirty Mile Lake area. Depositional
sequencesBL-1, BL-2, BL-3, and BL-4 represent accommo-
dation cyclesdefined by aninitial drop and subsequent risein
baselevel, apulsein accommodation space creation reflected
by an increase in gradient, a decrease in gradient as accom-
modation space was filled, and continued base-level rise.
Together these depositional sequences stack in a
retrogradational pattern, indicating that accommodation
space creation exceeded sediment flux.

These observations suggest that the primary subsidence
mechanism on the southern margin of the Baker Lake Basin
was normal faulting. This is supported by paleogeographic
information such aspal eocurrentsdirected northward into the
basin, alinear basin margin, and high gradients recorded by
alluvial fan deposits. The presence of porphyry clasts inter-
preted to represent hypabyssal equivalents to Christopher
Island Formation volcanic rocks indicates that alkalic volca-
nism occurred during the early depositional history of the
Baker Lake Basin.
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