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ABSTRACT

Neoproterozoic strata of the Shaler Supergroup outcrop
within aseries of inliers on Banks and Victoria ldlands and on
the adjacent mainland of northwestern Canada. Strati q:aphic
correlation and sedimentological studies indicate that the
inlierswere part of aformerly contiguous intracratonic
depression within the supercontinent Rodinia known as
Amundsen Basin. Paleocurrent and isopach studies suggest
that the basin formed an arcuate embayment that was open to
the northwest,

Refined lithostratigraphic correlation of the Shaler
Supergroup with the Mackenzie M ountains Supergroup in the
Mackenzie Mountains suggests that these sedimentary
sequences represent segments of the same continuous
shallow-marine platform within a much larger depository.
The lithostratigraphic correlation is supported by the
identification of regionally consistent sequence boundaries and
by geochronology of detrital zircons from aregionally
persistent quartzarenite unit.

The Shaler Supergroup is similar to the preserved
Neoproterozoic successions in several intracratonic basins
from central and southern Australia, consistent with recently
proposed plate reconstructions for the Neoproterozoic that
Juxtapose the eastern margin of ancestral Australia against the
western margin of Laurentia.

INTRODUCTION

The Neoproterozoic supracrustal succession of
northwestern Canada is divisible into three unconformity
bounded sequences: A, B, and C (Y oung
et al., 1979). This paper examines Sequence
B strata from part of thisregion in more de-
tail than has been previoudly reported and
introduces refinements to the existing strati-
graphic schemein light of newly acquired
information. Thisinformation includes de-
criptions of new occurrences of Sequence
B strata along with more detailed lithological
information from hitherto documented suc-
cessions. Aswell, awedlth of new U-Pb
geochronology both from mafic rocks that
Intrude these successions and from detrital
zircons extracted from quartzarenites provides
much needed chronostratigraphic refinements.

REGIONAL FRAMEWORK

WINDERMERE SUPERGROUP

5
&
-
v

a
£3
o =
© o

-

Ipper

arbonate

Rusty Shale_|
Gypsum

Stratigraph%/

Strata of Sequence B discussed in this

paper include the Shaler Supergroup of the
Amundsen Basin region and the Mackenzie
M ountains Supergroup and Coates L ake

Grainstone_|

Plat/Basinal
urct ack

yLittle Dal Group

Group in the Mackenzie Mountains Fold

Katherine Group

x x x
z353

and Thrust Beltél;igsl and 2).

The Shaler Supergroup is considered
tobe WhoIIK within Sequence B; the lower
contact with Sequence A is preserved in
the Coppermine area, where it unconform-
ably overlies strata of the Coppermine River
Group (Fig.2). The boundary between
Sequence B and Sequence C occurs as an
erosional unconformity, above the Shaler
Supergroup in the Minto Inlier, and above the Mackenzie
M ountains Supergroup and Coates L ake Group in the northern
Cordillera (Fig.2).
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:

H1

Fig.1. Study
area location
in north-
western
Canada.

Age Constraints

The age of Neoproterozoic sedimentary successionsin
northwestern Canadais partly constrained by U-Pb
baddeleyite dati n%of three major mafic igneous events.
The Coppermine basalts, which are truncated by Sequence B
strata of the Shaler Supergroup (Rae
Group; Fig.2), are part of the re%i onally extensive Mackenzie
igneous event at 1270 Ma (LeCheminant and Heaman, 1989).

Overlying the Shaler Supergroup in Minto Inlier are flood

basalts of the Natkusiak Formation, the subaerial expression
of the 723 Ma Franklin igneous events (Fig.2; Heaman et al.,
1992). Another widesp
Ma dikes and sills, which intrude the lower part of the

R/Igzécglsenzie M ountains Supergroup (Jefferson and Parrish,
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Fig.2. Regional correlation of Neoproter ozoic Sequence B
strata from northwestern Canada (after Jeffer son and
Young, 1989). DY, Duke of York Inlier; GBL, Great
Bear Lake; 1, Mackenzie Mountains Fold and Thrust
Belt; 2, Cape Lambton Inlier; 3, Brock Inlier; 4,
Copperminearea; 5 Minto Inlier.
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The lower age limit of Sequence B isfurther constrained
bg ca. 1.08 Ga (U-Pb) detrital zircons
obtained from quartzarenite specimens of both the Nelson
Head Formation of the Shaler Supergroup and map unit K-7
glf tfieg gﬁ%ﬁkm e Mountains Supergroup (Fig.3; Rainbird et

AMUNDSEN BASIN

Neoproterozoic strata of the Shaler Supergroup have been
recognized in the Minto and Duke of Y ork Inlierson Victoria
Idand, in the Cape Lambton Inlier on southern Banks Idand,
and in the Brock Inlier and Cogpermi ne area on the northern
coastal mainland between the Brock River and Coronation
Gulf (Fig.2). Regiond correlation of theseinlierswas first
suggested by O'Neill (1924), who recognized lithologic and
stratigraphic similarities between rocks in the Brock
Inlier and the Coppermine area. Christie et al. (1972)
concurred with this observation and were the first to suggest
that these rocks might be part of the same
contiguous depositional basin that was named after the
Amundsen Gulf region. Young (1974) pointed out that the
"basin" might be more like an embayment; open to the
northwest, asindicated by consistent paleocurrentsin that
direction and by the fact that there appear to be no physica
barriers (basement promontories) such as those that occur to
the south and east. The basin isinferred to have been formed
in an intracratonic tectonic environment asits strata are
characterized by interconnected, regionally correlative
sequences.

The sedimentary succession of the Amundsen Basin is
entirely within Sequence B and is termed the Shaler
SupergrouI:) (Rainbird et a., 1994a). The Shaler Supergroup
was recently proposed as a consequence of the elevation to
formation status of several informa members of the former
Shaler Group (Thorsteinsson and Tozer, 1962). The Shaler
Group was originally defined from investigationsin the Minto
Inlier, where the most regionally extensive and
stratigraphical I% Qog]pl ete exBosura are preserved (see aso

ainbi .

Y oung, 1981, rd, 199
SHALER SUPERGROUP
Minto Inlier

In the Minto Inlier, the Shaler Supergroup comprises a4-
to 5-km-thick succession of platformal marine carbonate,
evaporite, and subordinate siliciclastic rocks overlain and
underlain by fluvial and fluvio-deltaic siliciclastic rocks. It
includes, in ascending stratigraphic order: Rae Group,
Reynolds Point Group, Minto Inlet Formation, Wynniatt
Formation, Kilian Formation, and
Kuujjua Formation (Fig.2; Thorsteinsson and Tozer,

1962; Y oung, 1981; Jefferson et al., 1985; Rainbird, 1991;
Rainbird et a., 1994a). The Shaler Supergroup is overlain by
the Natkusiak Formation, an up to 1,100 m-thick
accumulation of flood basalt flows and minor volcaniclastic
rocks that have been dated at 723 Ma.

In the northeast Minto Inlier, the Rae Group is subdivided
into four formations, which attain a combined thickness of at
least 1,200 m (Rainbird et al., 1992a; Rainbird et a., 1994a).
The Escape Rapids Formation consists of very poorly exposed
quiet-water mudstone/siltstone and rare turbiditic sandstone
intercalations. It is overlain by shallow-water limestone and
cherty stromatolitic dolostone of the Mikkelsen Idands
Formation. A sporadic karstic topography underliesthe
Nelson Head Formation, a coarsening-upward succession of
mudrocks and sandstone interpreted as a prograding fluvio-
deltaic complex. Marineinundation reworked the lg)permost
quartzarenites and deposited the Aok Formation, a distinctive
orange-weathering stromatolite biostrome that caps the
formation (Jefferson and Y oung, 1989).

The overlying Reynolds Point Group is 650 to 900 m
thick and has subdivided lithogtratigraphically into four
formations (Rainbird et a., 1994a; Fig.Z?, following the
origina member subdivisions of Y oung and Long (1977).
The Grassy Bay Formation is a mudstone-to-quartzarenite
succession representing a prograde river-fed delta reworked
by storms. The Boot Inlet Formation comprises rhythmitic,
stromatolitic, and oolitic dolostone facies recording mid- to
outer-shelf, mid-shelf, and inner-shelf deposition on a
%C”Qa“y prograding, storm-dominated carbonateramp
(Morin and Rainbird, 1993). The Fort Collinson Formationis
composed of cross-bedded quartzarenite and sandstone-
carbonate rhythmite representing sand-shoal to barrier-beach
and back-barrier-lagoon environments. The
overlying Jago Bay Formation comprises stromatolitic and
thin-laminated dolostone deposited in alagoon that
evolved to asubaeria setting.

Conformably overlying the Reynolds Point Group isthe
Minto Inlet Formation, a 300- to 450-m-thick succession of
cyclicaly aternati n? peritidal sulfate evaporites and
carbonates (Phaneuf, 1993). The upper part of the Shaler
Supergroup, which includes the Wynniatt, Kilian, and Kuujjua
formations (see Thorsteinsson and Tozer, 1962; Y oung, 1981;
and Rainbird, 1991), is exposed only in the Minto Inlier and
does not appear to correlate with strata elsewhere in the
Amundsen Basin.

Cape Lambton Inlier

Outcrops of Shaler Supergroup strata were first
recognized on the southern tip of Banks Island at Nelson Head
and Cape Lambton by Thorsteinsson and Tozer (1962).
These congtitute about 500 m of strata (Y oung and Jefferson,
1975; Miall, 1976), which are lithologically comparable to the
Mikkelsen I1dands Formation and the Nelson Head Formation
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in Minto Inlier (Fig.2.; Rainbird et al., 19944). Neither the
base of the Mikkelsen Idands Formation nor the top of the
Nelson Head Formation is preserved in the Cape Lambton
section, although Y oung and Jefferson (1975) proposed that a
60-m-thick shale unit above the quartzarenite at the top of the
section could be part of the Reynolds Point Group. If the
shaeis considered to be Grassy Bay Formation (basal
Reynolds Point Group), then the Aok Formation is missing
and perhaps shaled out. Thisis consistent with isopach and
paleocurrent data that indicate that the Amundsen Basin
dg(;ge;ed toward the northwest (see below and Rainbird et al.
1992a).

Brock Inlier
Brock Inlier, situated on the southern coast of the

Amundsen Gulf (Fig.2), wasfirst recognized by Mack

1957); bedrock geology was mapped by Balkwill and Y orath

1971) and Cook and Aitken (1969), who considered it to
include rocks that are correlative with the Shaler Supergroup
in the Minto and Cape Lambton Inliers. About 2,500 m of
Shaler Supergroup strata are preserved in Brock Inlier,
encompassing a stratigraphic section from about the middle of
the Escape Rapids Formation to approximately the middle of
the Minto Inlet Formation éﬁ;ﬁ'z'; Joneset al., 1992; Rainbird
et al., 19943) . Thelower er Supergroup in the Brock
Inlier was subdivided into three mappable units, P1-P3 (Cook
and Aitken, 1969), that correspond to the Escape Rapids,
Mikkelsen Islands, and Nelson Head formations (Fig.2).
Thicknesses are comparable to those measured in Minto
Inlier. Joneset a. (1992) divided the conformably overlying
stromatolitic and oolitic dolostone succession (P4) into four
members (ato d), which are now called the Aok (Rae Group),
Grassy Bay, Boot Inlet, and Fort Collinson-Jago
formations (Reynolds Point Group; Rainbird et a., 1994a).
The uppermost Shaler Supergroup in Brock Inlier isamixed
sequence of varicoloured dolostone and gypsum and minor

uartzarenite estimated to be about 150 m thick (unit P5 of

ook and Aitken [1969] now called Minto Inlet Formation).
Cook and Aitken (1969) noted the unconformable contact
between the Jago Bay and Minto Inlet formationsin the
southwest part of the Brock Inlier, but elsewhere it appears to
be conformable. Details of the internal stratigraphy of the
Minto Inlet Formation have been described by Y oung (1981)
T’;\nld Phaneuf (1993). It isexposed only in Minto and Brock

nliers.

Coppermine Area
The Neoproterozoic sedimentary succession of the

Coppermine areais capped by a sequence of mainly
siliciclastic rocks belonging to the Rae Group of the Shaler
Supergroup, which is about 1,300 m thick and unconformably
overlies multiple folded and thrusted Sequence A strata of the
Coppermine River Group (Figs.2 and 3; Hildebrand and
Bar%ar, 1992). The Ccéplgermi ne areais the type area of the
Rae Group (Baragar and Donaldson, 1973) and isthe only
place in the Amundsen Basin where the Rae Group is
completely preserved. It comprises, in ascending stratigraphic
order, the Escape Rapids, Mikkelsen Idands, Nelson Heaq,
and Aok formations (Fig.2). The stratotype of the Escape
Rapids Formation begins along the cutbank of the
Coppermine River above Esgoe Rapids and comprises about
1,000 m of thinly cross-bedded to ripple cross-laminated fine
sandstone and drab to red and green variegated siltstone/shale

Rainbird et al., 19944). It was subdivided into map units 19,

0, and 21 by Baragar and Donaldson (1973), which are now
referred to as the Hihotok, Nipartoktuak, and Bloody Fall
members (Rainbird et al., 1994a). The Escape Rapids
Formation is conformably overlain by about 260 m of cherty,
stromatolitic dolostone of the Mikkelsen Islands Formation
that isin turn unconformably overlain about 90 m of massive
to faintly cross-bedded dull pink to light brown quartzarenite
of the Nelson Head Formation (Rainbird et a., 199433.

Baragar and Donaldson (1973) and Campbell (1983)

described a conformable contact between the Mikkelsen
Idlands and Nelson Head formations with a thin intervening
zone of carbonaceous mudstone and grey siltstone, the

carbonaceous mudstone first appearing as thin interlayersin
the uppermost carbonate. At a section near the mouth of the
Rae River; however, the quartzarenite directly overlies
carbonate, with features indicating subaerial exposure and
karstification (Rainbird et al., 19924). This suggests that the
Coppermine area occupied a position as close to the basin
margin as the northeast Minto Inlier, where a paleokarsted
contact also was observed. In contrast, the same contact is
conformable in the Brock and Cape Lambton Inliers. Thisis
consistent with northwestward

and is composed of about 400 m of pale grey, cherty,
thickening of the overlying fine-grained interval, in the
direction of the inferred basin depocentre (cf. Cape Lambton

Inlier).

(3ver|ying strata, originally interpreted by Baragar and
Donaldson (1973) as being part of the Rae Group, including
an orange-weathering stromatolitic dolostone unit, had been
reinterpreted as being Cambrian (Saline River Formation) on
the basis of burrows, trilobite tracks, and inarticul ate
brachiopods in strata that apparently underlie the orange-
weathering dolostone (Dixon 1979; Campbell 1983).
Jefferson and Y oung (1989) accepted the evidence of the
fossils but considered the orange stromatolite to be
Proterozoic (Aok Formation; Rainbird et al., 1994&), forming
Pal eotopographic highs draped by Paleozoic strata.” Recent
ield studies (e.g., Jones et a., 1992; Rainbird et al., 1994
have confirmed Jefferson and Y oung (1989), most decisiv
bgcb%use the Aok isintruded in places by the 723 MaFranklin
gabbro.

Duke of York Inlier

The Duke of York Inlier, first described by Thorsteinsson
and Tozer (1962), includes outcrops of Franklin diabase,
quartzarenite, and dolostone located on southernmost Victoria
Island and in the Duke of Y ork archipelago and Richardson
Idandsin the Coronation Gulf (Fig.2). Itiswell established
that these rocks lie along an east to east-northeast arcuate
structural trend, along strike with Shaler Super%roulg stratain
the Coppermine area gYoung and Jefferson, 1975; Dixon,
1979; Campbell, 1983). Shaler Supergroup strata in the Duke
of York Inlier belong to the Rae Group, including about 190
m of dolosiltite and dololutite of the Mikkelsen ISlands
Formation, conformably overlain by about 230 m of cross-
bedded buff to white q;Jartzarenite of the Nelson Head
Formation (Dixon, 1979; Rainbird et a., 1994a). Thereisno
reported occurrence of karst or unconformity at the carbonate-
quartzarenite contact such asis observed in the Minto Inlier
and the Coppermine area (Rainbird et al ., 19926}). The
quartzarenites are similar to other occurrences of the Nelson
Head Formation, being relatively pure and free of siltstone
interbeds and having consistent north-northwesterly
paleocurrent indicators (Campbell, 1983). An isolated
outcrop of Aok Formation outcrops about 2 km west of the
west end of Johansen Bay (Rainbird et al., 1994a).

REGIONAL CORRELATION OF THE SHALER
SUPERGROUP

Aitken et al. (1973) noted the similarity between
Neoproterozoic rocks of the Co(ﬂgermi ne area and the
Mackenzie Mountains Fold and Thrust Belt. Y oung (1977),
Aitken et al. (1978), and Young et a. (1979) proposed the
first regional correlation between rocks of the Mackenzie
M ountains Supergroup and the Shaler Supergroup in the
Amundsen Basin.” Refinements to this scheme were suggested
bi/ Y oung (1979) and Jefferson and Y oung (1989). Y oung
8977) and Jefferson (1985) compared evaporitic rocks of the

oates L ake Group of the Mackenzie Mountains with the
Kilian Formation of the Shaler Supergroup; however, the
former appear to have been deposited within an isolated fault-
bound basin that may not have had any connection to the
Amundsen Basin.

Mackenzie Mountains Supergroup ]
Neoproterozoic sedimentary strata outcrop in the
M ackenzie Mountains of the Northwest Territories at the
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northernmost end of the Canadian Cordillera (Fig.2). These
strata occur in the Mackenzie M ountains Fold and Thrust Belt
(also known as the Mackenzie Arc): a northwest-striking
arcuate belt of stacked thrust panels and isolated blocks that
were juxtaposed with

Cambrian to Devonian passive continental margin successions
during Laramide deformation.

The oldest rocks exposed belong to Sequence B strata of
the Mackenzie Mountains Super%roup (Fig.2; Young et al.,
1979). Map unit H1 represents the
lowermost unit of the Mackenzie M ountains Supergroup
and is composed of about 400 m of pale grey, cherty,
stromatolitic dolostone (Aitken et al., 1973). The base has not
been observed. Thisis conformably overlain by the Tsezotene
Formation, a predominantly argillaceous and recessive
sequence, up to 1,500 m thick, representing a prograding
muddy carbonate ramp deposit (Long, 199 E)

The Tsezotene is conformably overlain by the Katherine
Group, an up to 2,000-m-thick succession comprising seven
informal members defined by aternating units of
siltstone/mudstone and quartzarenite (Figs.2 and 3; Aitken et
al., 1973). These can be grouped into three coarsening
upward cycles that resemble the fluvio-deltaic cycles
described from the Nelson Head Formation (Rainbird et al.,
1992a) and from the Grassy Bay Formation (Y oung and Long,
1977; Morin and Rainbird, 1993). Marineinfluenceis
recorded in the uppermost cycle with a distinctive orange-
weathering stromatolite unit (K6), and an overlying
quartzarenite unit (K7), which exhibits polymodal
ESI 9e?f,qurrents:from crossbedding (D. Long, pers. commun.,

The Little Dal Group paraconformably overliesthe
Katherine Group and consists of six formations with an
aggﬁegate thickness of about 2,800 m (Figs.2 and 3;

Aitken, 1981). The basal Mudcracked formation

consists of about 60 m of interbedded fine quartzarenite,
dolomitic sandstone and siltstone with large- and small-scale
hummocky cross-stretification, interference ripples and
desiccation cracks.

_The Mudcracked formation grades upward into the
Basinal/Platformal "assemblage,” which is characterized by
shal¥ dolostone rhythmite (Basinal unit) overlain by both
tabular and patch reefs composed of digitate stromatolites with
intervening oalitic grainstone (Platformal unit). The Basinal
unit variesin thickness from 250 to 400 m, and the Platformal
unit exceeds 500 m in some sections (Aitken, 1981).

The gradationaly overlying Grainstone Formation has a
maximum thickness of 425 m and is composed of five units of
alternating parallel- to lenticular-bedded dolostone rhythmite
and cross-bedded to planar-laminated oolitic dolostone
(Aitken, 1981). Jefferson (1983) remarked that calcareous
quartzarenite and sandy argillaceous dolol utite are common
near the top of the Grainstone Formation.

The Grainstone Formation is conformably overlain by the
Gypsum Formation, which has a maximum thickness of 530 m
andis coméjosed of plane-laminated white to varicoloured
gypsite and anhydrite with subordinate gypsiferous siltstone
and dolosiltite. Nodular texture and enterolithic folding are
common in some sections (Aitken, 1981).

The overlying Rusty Shale formation has a maximum
thickness of 230 m and consists of recessive, desiccation-
cracked, ripple-marked, rusty weathering, black to grey shaly
mudstone and siltstone and very fine-grained dolomitic
quartzarenite. Aitken (1981) recognized five members that
are correlated throughout the M ackenzie Mountains Inlier:
first carbonate member, first shale member, middle sandstone
member, second shale member, and second carbonate

member.
The Upper Carbonate formation occurs at the top of the
Little Dal Group and has been informally subdivided into 13

informal members mainly on the basis of differing stromatolite
forms (for detailed descri gti on, see Jefferson, 1983; Jefferson
and Parrish, 1989). The basal 6 members (UC1-6) comprise
arelatively uniform carbonate platform succession, 350 to 450
m thick, composed of grey and tan stromatolitic to oolitic
dolostone and limestone. The upper 6 members (UC 7-12)

are discontinuous with an average aggregate thickness of
about 60 m and consist of stromatolitic carbonate units
separated by widely spaced beds of grey to brown mudstone.
The uppermost member of the Upper Carbonate formation isa
sporadically devel oped sequence of basalt flows (up to 100 m
thick) of unknown age, referred to as the Little Dal basalt.

high-energy shallow-marine platform isthe
depositiona setting inferred from sedimentology of most of
the Little Dal Group (Aitken, 1981). Episodes of marine
transgression are represented by thicker shale units (e.g.,
Basina unit), and platform barrier-related "lagoonal’
conditions were suggested for deposition of evaporites of the
Gypsum Formation (ibid).

Younger Neoproterozoic Strata

In the Mackenzie Mountains Fold and Thrust Belt, the
Mackenzie Mountains Supergroup is separated from the
overl Ki ng Windermere Supergroup b%/ the Coates L ake Group,
which also is considered to be part of Sequence B on the basis
of lithologic similarity with the Mackenzie Mountains
Supergroup (Fig.2.; Young et al., 1979; Jefferson, 1983;
Jefferson and Parrish, 1989). Others consider the Coates L ake
Group, along with the Rapitan Group, to be the initial rift
deposits of the Windermere Supergroup and thus would
include both with Sequence C (Ross, 1991; Aitken, pers.
commun., 1991) The Coates Lake Group isrestricted to a
300- km southeast-northwest trending belt in the area of the
Plateau Thrust system (Jefferson, 1983). It is separated from
the underlying Little Dal Groupeba/ aregional, low-angle,
erosional unconformity. Detalled stratigraphy of the Coates
L ake Group has been described by Jefferson (1983) and
Jefferson and Ruelle (1986).

The Windermere Supergroup (Sequence C) overliesthe
Coates Lake Group in several areas and unconformably
overlaps the lower 5)arts of the Mackenzie Mountains
Supergroup beyond the outcrop extent of the Coates Lake
Group. Detailed stratigraphy of the Windermere Supergroup
in the Mackenzie Mountainsis given by Eisbacher (1981),

Y eo (1981), and Aitken (1989, 1991).

Sequence Stratigraphic Correlation

Correlation between the Mackenzie Mountains
Supergroup and the Shaler Supergroup of Amundsen Basin is
largely based on the obvious lithostratigraphic similarities
between the two sequences (for details, see Fig.3 and
references cited above%. Correlation based strictly on
lithostratigraphy is sufficient for regiona mapping purposes
but not for basin analysis because a single lithostratigraphic
unit can encompass genetically dissimilar strata (e.g., fluvia
quartzarenite overlain by marine quartzarenite, separated by a
sequence boundary, would be considered as one
lithostratigraphic unit). Sequence stratié;raphic studiesin the

er Supergroup (Morin and Rainbird, 1993; Rainbird and
Jefferson, 1993) have identified several sequence boundaries
and maximum flooding surfaces (sensu Embry, 1993).
Comparison with stratigraphic sections from the Mackenzie
M ountains Supergroup (Aitken, 1981; D. Long, pers.
commun., 1993), reveals that some of these boundaries can be
traced between the two areas. An exampleisthe contact
separating the Mikkelsen 1 ands Formation from the
overlying Nelson Head Formation in the Shaler Supergroup,
which isan erosiond (karstic) sequence boundary directly
overlain by amaximum flooding surface (a combined
sequence boundary and a maximum flooding surface is called
amerged surface). This surface correlates either with the H1-
Tsezotene boundary or with the Katherine Group unit K3-K4
boundary in the Mackenzie Mountains (Fig.3). Inthe latter
case, the Tsezotene to K3 succession would be equivalent to a
hiatus represented by the sub-Nelson Head merged surface.
Another exampleis a sporadic erosiona sequence boundary
that occurs between fluvial and marine quartzarenites of the
Grasal Bay Formation (Morin and Rainbird, 1993). This
boundary matches closaly the boundary between Katherine
Group unit K-7 and the overl in_? Mudcracked Formation in
Mackenzie Mountains (Fig.3¥. he boundary appearsto be
gradational in most sections, but in section 77-12 (Fig.3.7 in
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Aitken 1981), it is clearly an unconformity, which is
interpreted as the same sequence boundary identified in the
Amundsen Basin.

The sequence gtratigraphic correlation is further
strengthened by U-Pb detrital zircon geochronol og%/ from unit
K-7 in the Mackenzie M ountains Supergroup and from the
Nelson Head Formation in the Minto Inlier. Single zircons
separated from one quartzarenite sample from each unit
indicate amost identical suites of concordant ages (Rainbird et
al., 1994b). Both suites are strongly dominated by
M esoproterozoic (~1100-1400 Ma) detrital zircons,
supporting the conjecture that the quartzarenites are
correlative and part of an extensive fluvia system that may
have originated from the foreland of Grenville orogen
(Rainbird et al., 1992b).

DISCUSSION

Detailed stratigraphic correlation between Sequence B
strata of the Shaler Supergroup and the Mackenzie Mountains
Supergroup suggests that the basins in which these strata were
deposited were connected and perhaps part of amuch larger
intracratonic basin. Relative sea-level curves have been
derived from stratigraphic and sedimentological studies of the
Shaler Supergroup in the Minto Inlier and of the Katherine
Group and Tsezotene Formation in the Mackenzie M ountains
(Rainbird and Jefferson, 1993; D. Long, pers. commun.,
1993). Thiswork indicates that the Mackenzie and
Amundsen basins were affected by some of the same
transgressive events. These are characterized by erosional
sequence boundaries, developed on fluvia quartzarenites or
shallow-water, stromatolitic carbonates that are overlain by
variable thicknesses of thin-laminated (deep-water) mudstone
(Fig.3). The nature and the regﬂonal extent of the
transgressive events suggests that they are attributable to a
regional scale tectonic process (such as intraplate stress;
Cloetingh, 1986). The aerial extent, magnitude of the inferred
deepening episode, and degree of change of the sedimentary
regime across the boundaries is comparable to that observed
across second- or perhaps third-order sequence boundaries
described from the Phanerozoic, however, available
chronostratigraphic and biostratigraphic control does not
allow usto establish the precise periodicity of the cycles
defined by the boundaries.

Strati %raphic correlation of North American Sequence B
and C with stratigraphic successions in severa intracratonic
basins from central and south Australia has been proposed by
Bell and Jefferson (1987). Thiswas used as a foundation for
reconstructions of a Neoproterozoic supercontinent (Rodinia
of McMenamin and McMenamin, 1990), in which the eastern
margin of Australiais juxtaposed against the western margin
of North America SD ziel, 1991; Hoffman, 1991; Moores,
1991; Brookfield, 1993). The IithoSrati?raphic and segquence
stratigraphic comparison of Segquence C from the northern
Canadian Cordilleraand the south Australian Adelaide trough
is particularly compelling (Y oung, 1992). Possible
equivalents of Sequence B in Australia are the Burra Group in
the Adelaide trough and the Heavitree Quartzite-Bitter
Springs Formation in the Amadeus Basin (cf. Preissand
Forbes, 1981).

CONCLUSIONS

Stratigraphic correlation between the Cape Lambton,
Brock, Duke of Y ork, and Minto Inliers and Coppermine area
indicates that they are part of a once contiguous depository,
the Amundsen Basin. The basin isinferred to have been
formed in an intracratonic tectonic environment because its
strata are characterized by interconnected, regionally
correlative sequences. Paleocurrent and isopach studies
suggest that the basin formed an arcuate embayment that was
open to the northwest.

Refined lithostratigraphic correlation of the Shaler
Supergroup in the Amundsen Basin with the Mackenzie
M ountains Supergroup in the northern Cordillera sugg&cts that
the embayment was likely part of a much larger inland sea or

seaway that developed prior to rifting and breakup of the
supercontinent Rodinia. The correlation is supported by the
identification of regionally consistent sequence boundaries,
which imply that basin development was punctuated by
several distinctive, perhaps tectonically controlled, basin
flooding events. The correlation also is constrained by the
geochronology of detrital zircons from aregionally persistent
(1uartzarenite unit, supporting the contention that an extensive
fluvial braid-plain blanketed the platform.

The Shaler Supergroup and Mackenzie Mountains
Supergroup bear similarity to Neoproterozoic successions
preserved in several intracratonic basinsin central and
southern Australia. Thisis consistent with proposed plate
reconstructions of the Neoproterozoic supercontinent Rodinia
that juxtapose the eastern margin of ancestral Australiaagainst
the western margin of Laurentia. This hypothesis has
implications for predictive metallogeny in both areas and can
be tested with paleomagnetic, chemostratigraphic,
biostratigraphic, and geochronological comparisons.

ACKNOWLEDGMENTS

| wish to thank the Polar Continental Shelf Project for
logistical support of field work funded through the Canada
Northwest Territories Mineral Initiative Agreement 1991-
1996. The manuscript benefited from reviews of its various
versions and partsby R. T. Bell, D. G. Cook, J. A. Dumoulin,
and G. M. Young. C. W. Jefferson is especially thanked for
his help in the field, numerous fruitful discussions, and critical
review of the manuscript. Geological Survey of Canada
Contribution 31194.

REFERENCES

Aitken, J.D., 1981. Stratigraphy and sedimentology of the upper Proterozoic
Little Dal Group, Mackenzie Mountains, Northwest Territories. In: F.H.A.
Campbell (Editor), Proterozoic Basins of Canada. Geological Survey of
Canada, Paper 81-10, pp. 47-71.

Aitken, J.D., 1989. Uppermost Proterozoic formationsin central Mackenzie
Mountains, Northwest Territories.Geological Survey of Canada Bulletin
368, 26 pp.

Aitken, J.D., 1991. Two late Proterozoic glaciations, Mackenzie Mountains,
northwestern Canada. Geology, 19: 445-448.

Aitken, J.D., Long, D.G.F. and Semikhatov, M.A., 1978. Correlation of
Helikian strata, Mackenzie Mountains-Brock Inlier-Victorialsland. In:
Current Research, Part A. Geological Survey of Canada, Paper 78-1A, pp.
485-486.

Aitken, J.D., Macqueen, R.W. and Usher, J.L., 1973. Reconnaissance studies
of Proterozoic and Cambrian stratigraphy, lower Mackenzie River Area
(Operation Norman), District of Mackenzie. Geological Survey of Canada,
Paper 73-9, 178 pp.

Balkwill, H.R. and Y orath, C.J., 1971. Brock River Map Area, District of
Mackenzie. Geol o(?i cal Survey of Canada, Paper 70-32, 25 J)p.

Baragar, W.R.A. and Donaldson, J.A., 1973. Coppermine and Dismal Lakes
map areas. Geological Survey of Canada, Paper 71-39, 20 pp.

Bell, R.T. and Jefferson, C.W., 1987. An hypothesis for an Australian-
Canadian connection in the late Proterozoic and the birth of the Pacific
Ocean. In: Proceedings of the Pacific Rim Congress '87, Australian Institute
of Mining and Mettalurgy, pp. 39-50.

Brookfield, M.E., 1993. Neoproterozoic Laurentia-Australia fit. Geology, 21:
pp. 683-686.

Campbell, F.H.A., 1983. Stratigraphy of the Rae Group, Coronation Gulf
area, District of Mackenzie. In: Current Research, Part A, Geological
Survey of Canada, Paper 83-1A, pp. 43-52.

Christie, R.L., Cook, D.G., Nassichuk, W.W., Trettin, H.P. and Y orath, C.J,,
1972. The Canadian Arctic Islands and Mackenzie region. 24th
International Geological Congress, Montreal, Guide to Excursion A66, 146

pp.

Cloetingh, S., 1986. Intraplate stresses: a new tectonic mechanism for
fluctuations of relative sealevel. Geology, 14: 617-620.

Cook, D.G. and Aitken, J.D., 1969, Erly Lake, District of Mackenzie (97A):
Geological Survey of Canada Map 5-1969, scale 1:250,000.

Dalziel, .W.D., 1991. Pacific margins of Laurentiaand East Antarctica-
Australia as a conjugate rift pair: evidence and implications for an
Eocambrian supercontinent. Geology, 19: 598-601.

Dixon, J., 1979. Comments on the Proterozoic stratigraphy of Victoria lsland
and the Coppermine area, Northwest Territories. In: Current Research, Part
B, Geological Survey of Canada Paper, 79-1B, pp. 263-267.

Eisbacher, G.H., 1981. Sedimentary tectonics and glacial record in the
Widermere Supergroup, Mackenzie Mountains, northwestern Canada. In:
F.H.A. Campbell (Editor), Proterozoic Basins of Canada. Geological
Survey of Canada, Paper 81-10, pp. 203-211.

Embry, A.F., 1993. Transgressive-regressive sequence analysis of the Jurassic
succession of the Sverdrup Basin, Canadian Arctic Archipelago. Canadian

1992 ICAM Proceedings



Journal of Earth Sciences, 30: 301-320.

Heaman, L.M., LeCheminant, A.N. and Rainbird, R.H., 1992. Nature and
timing of Franklin igneous events, Canada: implications for a late
Proterozoic mantle plume and the break-up of Laurentia. Earth and
Planetary Science Letters, 109: 117-131.

Hildebrand, R.S. and Baragar, W.R.A., 1992. On folds and thrusts affecting
the C(;Fpermine River Group, northwestern Canadian Shield. Canadian
Journal of Earth Sciences, 28: 523-531.

Hoffman, P.F., 1991. Did the breakout of Laurentia turn Gondwanaland
inside-out? Sci ence, 252: 1409-1412.

Jefferson, C.W., 1983. The upper Proterozoic Redstone copper belt,
Mackenzie Mountains, N.W.T. PhD. Thesis, University of Western
Ontario. 445 pp.

Jefferson, C.W., 1985. Uppermost Shaler Group and its contact with the
Natkusiak basalts, Victorialsland, District of Franklin. In: Current

Research, Part A, Geologica Survey of Canada, Paper 85-1A, pp. 103-110.

Jefferson, C.W., Nelson, W.E., Kirkham, R.V., Reedman, J.H. and Scoates,
R.F.J., 1985. Geology and copper occurrences of the Natkusiak basalts,
Victorialsland, District of Franklin. In: Current Reseach, Part A.
Geological Survey of Canada, Paper 85-1A, pp. 203-214.

Jefferson, C.W. and Parrish, R.R., 1989. L ate Proterozoic stratigraphy, U-Pb
zircon ages, and rift tectonics, Mackenzie M ountains, northwestern Canada.
Canadian Journal of Earth Sciences, 26: 1784-1801.

Jefferson, C.W. and Ruelle, J.C.L., 1986. The late Proterozoic Redstone
Copper Belt, Mackenzie Mountains, Northwest Territories. In: JA. Morin
(Editor), Mineral Deposits of the Northern Cordillera. Canadian Institute of
Mining and Metallurgy Special Volume 37, pp. 154-168.

Jefferson, C.W. and Y oung, G.M., 1989. L ate Proterozoic orange-weathering
stromatolite biostrome, Mackenzie Mountains and western Arctic Canada.
In: H.H.J. Geldsetzer and N.P. James et al. (Editors), Reefs, Canada and
Adjacent Areas. Canadian Society of Petroleum Geologists Memoir 13, pp.
72-80.

Jones, T.A., Jefferson, C.W. and Morrell, G.R., 1992. Assessment of the
mineral and energy resource potential in the Brock Inlier - Bluenose Lake
Area, N.W.T. Geological Survey of Canada Open File 2434, 59 pp.

LeCheminant, A.N. and Heaman, L.M., 1989. Mackenzie igneous events,
Canada: middle Proterozoic hotspot magmatism associated with ocean
opening. Earth and Planetary Science Letters, 96: 38-48.

Long, D.G.F., 1991. The Tzesotene Formation: a prograding muddy shelf
deposit in the Mackenzie Mountains, N.W.T. Geological Association of
Canada and Mineralogical Association of Canada, Program with Abstracts,
16, p. A75.

Mackay J.R., 1957. The Anderson River map area, N.W.T. Geographical
Branch, Canada Department of Mines and Technical Surveys, Ottawa,
Memoir 5, 137 pp.

McMenamin, M.A.S. and McMenamin, D.L.S., 1990. The emergence of
animals. The Cambrian breakthrough. Columbia University Press, New
York, 217 pp.

Miall, A.D., 1976. Proterozoic and Paleozoic geology of Banks Island.
Bulletin 258, 57 pp.

Moores, E.M., 1991. Southwest U.S.-East Antarctic (SWEAT) connection: A
hypothesis. Geology, 19: 425-428.

Morin, J. and Rainbird, R.H., 1993. Sedimentology and sequence stratigraphy
of the Neoproterozoic Reynolds Point Formation, Minto Inlier, Victoria
Island, N.W.T. In: Current Research, Part C, Geological Survey of Canada,
Paper 93-1C, pp. 7-18.

O'Nelll, J.J., 1924. Geology of the Arctic coast of Canada, west of Kent
Peninsula. Report of the Canadian Arctic Expedition 1913-18, vol. 11,
Geology and Geography, Part A, Ottawa, 107 pp.

Phaneuf, S.M., 1993. Stratigraphy and sedimentology of the Neoproterozoic
Minto Inlet Formation, Minto Inlier, Victorialsland. BSc. Thesis, Ottawa
University. 39 pp.

Preiss, W.V. and Forbes, B.G., 1981. Stratigraphy, correlation and
sedimentary history of Adelaidean (Late Proterozoic) Basinsin Australia.
Precambrian Research, 15: 255-304.

Rainbird, R.H., 1991. Stratigraphy, sedimentology and tectonic setti ng of the

Eper Shaler Group, Victoria lsland, Northwest Territories. Unpublished
D. Thesis, University of Western Ontario, London, Ontario. 257 pp.

Rainbird, R.H., Darch, W., Jefferson, C.W., Lustwerk, R., Rees, M., Telmer,
K. and Jones, T., 1992a. Preliminary stratigraphy and sedimentology of the
Glenelg Formation, lower Shaler Group and correlatives in the Amundsen
Basin, Northwest Territories: relevance to sediment-hosted copper. In:
Current Research, Part C, Geological Survey of Canada Paper 92-1C, pp.
111-119.

Rainbird, R.H., Heaman, L.M. and Y oung, G.M., 1992b. Sampling
Laurentia: Detrital zircon geochronology offers evidence for an extensive
Neoproterozoic river system originating from Grenville orogen. Geology,
20: 351-354.

Rainbird, R.H., Jefferson, C.W., Hildebrand, R.S. and Worth, JK., 1994a.
The Shaler Supergroup and revision of Neoproterozoic strati raphy inthe
Amundsen Basin, Northwest Territories. In: Current Research, Part A,
Geological Survey of Canada Paper 94-1A, pp. 61-70.

Rainbird, R.H., McNicoll, V.J. and Heaman, .M., 1994b. Detrital zircon
studies of Neoproterozom quartzarenltesfrom northwestern Canada:
additional support for an extensive river system originating from Grenville
orogen. In: Program with Abstracts, v. 8, International Conference on
Geochronology, Cosmochronology and Isotope Geology (in press).

Rainbird, R.H. and Jefferson, C.W., 1993. M egasequence stratl raphy and
regi jonal correlation of the Neoproterozom Shaler Group, Northwestern
Canada. Geological Association of Canada and Mineralogical Association
of Canada, Program with Abstracts, v. 18, pp. A87.

Ross, G.M., 1991. Tectonic setting of the Windermere Supergroup revisited.
Geology, 19: 1125-1128.

Thorsteinsson, R. and Tozer, E.T., 1962. Banks, Victoriaand Stefansson
Islands, Arctic Archipelago.Memoir 330, 85 pp.

Yeo, G.M., 1981. The late Proterozoic Rapitan glaciation in the northern
Cordillera. In: F.H.A. Campbell (Editor), Proteroz0|c Basins of Canada.
Geological Survey of Canada Paper 81-10, pp. 2

Y oun adq G.M., 1974. Stratigraphy paleocurrents and stromatolltes of the

rynian (upper Precambrian) rocks of Victorialsland, Arctic
Archipelago, Canada. Precambrian Research, 1: 13-41.

Young, G.M., 1977. Stratigraphic correlation of u per Proterozoic rocks of
northwestern Canada. Canadian Journal of Eart Sciences, 14: 1771-1787.

Young, G.M., 1979. Correlation of middle and upper Proterozoic strata of the
northern rim of the North American craton. Transactions of the Royal
Society of Edinburgh, 70: 323-336.

Young, G.M., 1981. The Amundsen Embayment, Northwest Territories,
relevance to the upper Proterozoic evolution of North America. In: F.H.A.
Campbell (Editor), Proterozoic Basins of Canada. Geological Survey of
Canada, Paper 81-10, pp. 203-211.

Young, G.M., 1982. The late Proterozoic Tindir Group, east-central Alaska:
evolution of a continental margin. Geological Society of AmericaBulletin,
93: 759-783.

Young, G.M., 1992. Late Proterozon: stratigraphy and the Canada-Australia
connection. Geolo Jefg , 20: 215-2

Y oung, G.M. and Jefferson, C.W., 1975 Late Precambrian shallow water
deposits, Banks and Victoria Islands Arctic Archipelago. Canadian Journal
of Earth Sciences, 12: 1734-1748.

Young, G.M., Jefferson, C.W., Delaney, G.D. and Yeo, G.M., 1979. Middle
and late Proterozoic evolution of the northern Canadian Cordillera and
Shield. Geology, 7: 125-128.

Young, G.M. an Long, D.G.F., 1977. A tide-influenced delta complex in the

pper Proterozoic Shaler Group Victorialsland, Canada. Canadian Journal
Earth Sciences, 14: 2246-2261.

R.H. Rainbird



