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ABSTRACT

The Mackenzie Mountains Supergroup in NWT is formalised in this and in a companion paper.
The supergroup includes carbonate rocks of the Tabasco Formation, mudstones, sandstones and minor
carbonate rocks of the Tsezotene Formation, sandstones, mudstones and carbonate rocks of the
Katherine Group (formalised), and carbonate rocks, evaporite rocks and mudstones of the Little Dal
Group. Descriptions and type sections are provided for seven new formations in the Katherine Group

(Eduni, Tawu, Grafe River, Etagochile, Shattered Range, McClure, and Abraham Plains formations).

INTRODUCTION

Young et al. (1979, 1982) proposed that Proterozoic strata in western and northern Canada be
divided into three major unconformity-bounded packages (sequences A, B and C). These correspond
approximately to the Mesoproterozoic, early Neoproterozoic, and late Neoproterozoic, with
unconformities dated at approximately 1000 Ma (A-B) and 750 Ma (B-C). Strata of sequence B that
underlie the Coates Lake Group in the Mackenzie Mountains were informally named the Mackenzie
Mountains supergroup (Young, 1979). This informal usage has been followed by subsequent authors
(e.g., Young, 1992; Young et al., 1979; Aitken, 1981; Narbonne and Aitken, 1995; Long et al., 2008;
Turner and Long, 2008; Long, 2011), without formal definition. The supergroup, as originally
established, was constructed as follows.

1) Shallow-water dolostone of informal “map-unit H1” (Aitken et al., 1973, 1978a,b; Aitken
and McMechan, 1991), now formally recognised as the Tabasco Formation [(new; see companion
paper (Turner and Long, 2012)].

2) Progradational shelf deposits of the Tsezotene Formation (Gabrielse et al., 1973), that
include a lower “grey member” consisting predominantly of dark grey to black mudstone, overlain by
an upper “red member” including carbonate rocks, sandstones and varicoloured mudstone of shallow-
water origin (Long, 1982, 1991; Long et al., 2008; Long, 2011).

3) Fluvial and marine sandstones, mudstones and minor carbonate rocks of the informal
Katherine Group (Hume and Link, 1945). These strata were informally divided into seven formation-
scale units, (K1 to K7; Aitken et al., 1978a; Long et al., 2008; Long, 2011) that are herein named in
ascending order the Eduni, Tawu, Grafe River, Etagochile, Shattered Range, McClure and Abraham
Plains formations (new).

4) Carbonate rocks, evaporite rocks and minor fine-grained terrigenous clastic rocks of the



Little Dal Group (Gabrielse et al., 1973; Aitken et al., 1978a,b; Aitken, 1981), which are divided into
seven formations in a companion paper (Turner and Long, 2012), named in ascending order the Dodo
Creek, Stone Knife, Silverberry, Gayna, Ten Stone, Snail Spring, and Ram Head formations (new).

Strata of the Mackenzie Mountains Supergroup are overlain unconformably by a succession of
locally preserved volcanic strata (the “Little Dal basalt™) and siliciclastic and carbonate rocks of the
Coates Lake Group. Jefferson (1983), and Jefferson and Ruelle (1986) included these latter units in
the informal Mackenzie Mountains supergroup, whereas others (Aitken, 1981; Morris and Aitken,
1982; Park and Aitken, 1986a, 1986b; Aitken and McMechan, 1991; Narbonne and Aitken, 1995;
Thorkelson et al., 2005; Long et al., 2008; Turner and Long, 2008) considered them to be part of the
overlying Windermere Supergroup. An alternate view presented by Jefferson and Parrish (1989),
placed the “Little Dal basalt” in the Mackenzie Mountains supergroup, but excluded the Coates Lake
Group from either supergroup, as did Jefferson and Colpron (1998). The present paper follows the
usage of Narbonne and Aitken (1995), Thorkelson et al. (2005), Long et al. (2008) and Turner and
Long (2008), in excluding the “Little Dal basalt” and Coates Lake Group from the Mackenzie

Mountains Supergroup.

This paper presents a formal definition of the Mackenzie Mountains Supergroup, and seven
new formations (with type sections) in the Katherine Group. It is the intent of this paper and its
companion (Turner and Long, 2012) to establish a complete formal stratigraphic nomenclature for the
early Neoproterozoic strata in the Mackenzie Mountains in order to facilitate future mapping and

correlation of Neoproterozoic strata in northwestern Canada.

MACKENZIE MOUNTAINS SUPERGROUP

Definition

The Mackenzie Mountains Supergroup (new; Figs. | and 2) is defined here and in a companion
paper (Turner and Long, 2012) to include carbonate rocks of the Tabasco Formation, mudstones,
sandstones and minor carbonate rocks of the Tsezotene Formation, sandstones, mudstones and
carbonate rocks of the Katherine Group, and carbonate rocks, evaporite rocks and mudstones of the
Little Dal Group. The Mackenzie Mountains Supergroup unconformably overlies weakly deformed
strata of the Pinguicula Group in the Wernecke Mountains (Thorkelson, 2000; Thorkelson et al., 2005,
Turner, 2011), but its base is not exposed in the Mackenzie Mountains. The supergroup underlies
volcanic rocks known as the "Little Dal basalt" and strata of the Coates Lake Group in the Mackenzie

Mountains. Structural studies (Aitken and Pugh, 1984; Cook, 1992; Cook and MacLean, 2004)



indicate that the supergroup is underlain by several kilometres of older sedimentary rocks that may be
equivalent to Sequence A (=1.7-1.2 Ga) of Young et al. (1979), which, in turn, may be underlain by
metamorphic and plutonic rocks similar to those exposed to the east in the Wopmay orogen (Hoffman
and Bowring, 1984; Parrish, 1991). This interpretation is supported by analysis of zircon grains in
granitic clasts recovered from an Ordovician diatreme near Coates Lake by Jefferson and Parrish
(1989), which yielded an inherited age of at least 1.75 Ga. The Shaler Supergroup of Victoria Island
and adjacent parts of the mainland is directly correlative to the Mackenzie Mountains Supergroup
(Rainbird et al., 1996; Long et al., 2008). The depositional age of Mackenzie Mountains Supergroup
strata above the base of the Katherine Group is currently bracketed by a maximum age of 1005 Ma
(youngest detrital zircon in Katherine Group; Leslie, 2009) and minimum age of 779 Ma (Rb-Sr on

cross-cutting intrusive body; Jefferson and Parrish, 1989).

Type Area
The Mackenzie Mountains Supergroup is exposed in the Mackenzie Mountains, Northwest
Territories, from 62°20° to 65°30°N and 126°00’ to 134°30°W (Fig. 1). Parts of the supergroup have
been tentatively correlated with strata as far west as Alaska, and as far to the northeast as the Minto
Inlier of Victoria Island (Fig. 1; Long et al., 2008). At least part of the Mackenzie Mountains
Supergroup is presumed to be present in the subsurface west of the Plateau fault, and the basal contact
of the supergroup and direct equivalents of its lowest strata are exposed in the Wernecke Mountains
(YT; Turner, 2011) as units formerly included in the upper part of the Pinguicula Group (Eisbacher,
1981). Putative equivalents are exposed in the Ogilvie Mountains (Abbott, 1997; Thorkelson et al.,
1998, 2001, 2005; Long et al., 2008). Seismic data indicate that equivalent rocks are locally present in

the subsurface of the interior plains east of the Mackenzie Mountains (Cook and MacLean, 2004).

Composite Stratotype
No complete section of the Mackenzie Mountains Supergroup exists in the Mackenzie

Mountains, and so a composite stratotype is proposed (Fig. 2), consisting of the type section of the

Tabasco Formation in NTS 96D, the type section of the Tsezotene Formation in NTS 95M (63°24’N /
126°40°W; Gabrielse et al. 1973, section G1), the principal reference section of the Katherine Group
in NTS 95L (62°38°N / 126°32’W; Gabrielse et al., 1973, Section G2 = Section 022 in appendix), and
the type sections of the seven formations of the Little Dal Group. Type sections for all hitherto
unformalised formation-scale units in the Mackenzie Mountains Supergroup are presented in this and a

companion paper (Turner and Long, 2012).



TSEZOTENE FORMATION

Description

The Tsezotene Formation is the only formation-scale unit in the Mackenzie Mountains
Supergroup that has existing formal status (Gabrielse et al., 1973). It is a thick, predominantly
argillaceous succession named from a type section in the Tsezotene Range of the Mackenzie
Mountains in the Glacier Lake (NTS 95L) map area (63°24°N / 126°40°W). The basal contact with
shallow-water carbonate rocks of the Tabasco Formation represents a flooding surface (Long et al.,
2008; Turner and Long, 2008). The formation has been divided into two members: a lower grey
member consisting predominantly of drab grey to black mudrocks, and an upper member characterised
by sandstones interbedded with red, green and grey mudstones and minor carbonate rocks. Both
members are well exposed in the vicinity of Mount Eduni (NTS 106A) where the formation is >1.5 km
thick (Section 019 in Appendix).

New data

No new stratigraphic divisions of the formation are recognised in this study. Representative
sections are provided by Gabrielse et al. (1973, sections 1 to 3), and in the Appendix (Sections 005,
006,010,011, 015,016,017, 019, 020, 022, 026, 027, 033). The formation may be present in the
subsurface northwest of the Mackenzie Mountains, but has no stratigraphic equivalents in the
Amundsen Basin, due to an erosional unconformity at the base of the Nelson Head Formation
(Rainbird et al., 1996; Long et al., 2008). A probable stratigraphic equivalent in the Wernecke
Mountains (YT) is a succession of shallow-water mudstone, siltstone, and sandstone now known as
the Tarn Lake Formation (Turner, 2011; formerly part of unit D of the upper Pinguicula Group;
Thorkelson, 2000; Long et al., 2008; Martel et al. 2011).

KATHERINE GROUP (new)

Introduction

The Katherine Group (Fig. 2) consists predominantly of unmetamorphosed sandstones with
minor mudstone and carbonate rock, with a presumed early Neoproterozoic depositional age (Rainbird
etal., 1996, 1997; Long et al., 2008; Long, 2011). The group overlies mudstones and minor sandstones

and carbonate rocks of the Tsezotene Formation (Gabrielse et al., 1973), and is overlain by carbonate



and minor evaporite rocks of the Little Dal Group. Strata considered to be equivalent to the Katherine
Group in the Amundsen Basin span the Rae Group and Reynolds Point Group, including all or parts of
the Nelson Head, Aok and Grassy Bay formations (Rainbird et al., 1996; Long et al., 2008). In
Yukon, possible equivalents to the Katherine Group include unit E of the upper Pinguicula Group (=
Corn Creek quartzite of the Hematite Creek Group; Katherine Group of Turner, 2011) in the
Wernecke Mountains (Thorkelson, 2000; Thorkelson et al., 2005), unit D1 in the Hart River Inlier
(Abbott, 1997), and unit RS in the Coal Creek Inlier (Abbott, 1997).

Definition

The Katherine Group (new) was first described informally in an unpublished Imperial Oil
report by Link (1921) as the “Early Paleozoic Mt. Katherine Series”. Link appears to have based his
descriptions on exposures along Katherine Creek (NTS 96D/13 and 96E/4), extending to a 1908 m-
high peak located on the north side of the creek that he named Mount Katherine (64°50°25°N,
127°52°W). This name does not appear on current topographic maps. Link (1921) estimated the unit to
be about 1914 m thick, dominated by quartzites with minor mudstones, but did not provide a detailed
section. The Mt. Katherine Series was renamed the Katherine group by Hume and Link (1945), and
Hume (1954), based on unpublished reports associated with the Canol Pipeline Project in the front
ranges of the Mackenzie Mountains by Link and his associates at Imperial Oil. No new
lithostratigraphic details or sections were provided, although Aitken et al. (1973) indicate that an
incomplete “type section” (presumably along Katherine Creek) was described briefly by Nauss (1944)
in an unpublished Canol Project Report, cited by Hume (1954).

Gabrielse et al. (1973), working in the Wrigley Lake and Glacier Lake map sheets, named
equivalent strata the Tigonankweine Formation, with a type section in the Glacier Lake map area
(NTS 95L; 62°38°N, 126°32°30”W). This name was later discarded once the unit’s continuity with
strata to the north was confirmed by mapping (Aitken et al., 1973; Aitken and Cook 1974a, 1974b).

Type Area and Distribution

Following the original description of the Katherine Series, the type area of the Katherine Group
should be in NTS 96D/13, although its base is not exposed in this area. Regionally, the measured
thickness of the group is between 300 m and 1377 m,; it typically thickens to the southwest and has a

zero edge north and east of the mountain front (Fig. 3).

Type and Principal Reference Section



The best-exposed complete section of the Katherine Group is the type section of the
(abandoned) Tigonankweine Formation, as proposed by Gabrielse et al. (1973; their section 2),
established in the Thundercloud Range, immediately south of the Keele River in the Glacier Lake map
area (NTS 95L) between 62°37°57”N, 126°34’15”W and 62°37°58”N, 126°35°24”W. This section
was re-measured as Section 022 (Long et al., 2008; Appendix 1). Because no detailed sections have
been established in the type area along Katherine Creek, the Keele River section (Gabrielse et al.,
1973) should be considered as the type section for the group. A second, principal reference section has
been measured near the Cranswick River (NTS 106F, between 65°16°59”°N, 132°10°43”W and
65°16°35”N, 132°12°03”W; Section 020 in the Appendix).

Subdivision

The Katherine Group was divided into seven regionally mappable, informal units of formation
rank, named K1 to K7, by Aitken et al. (1978a). Much of the outcrop belt is covered by an extensive
felsenmeer of pink-weathering boulders, such that Gabrielse et al. (1973), Colpron and Augereau
(1998), Jefferson and Colpron (1998), and Roots and Martel (2008) chose to divide the group into only
three mappable units (lower Katherine Group = units K1 to K5; middle Katherine Group = K6 —;
upper Katherine Group = K7) in the Glacier Lake and Wrigley Lake map-areas. In contrast, to the
north, Aitken and Cook (1974a, 1974b) divided the group into two mappable units, the lower
Katherine Group (units K1 to K5) and the upper Katherine Group (units K6 and K7). The K1 to K7
divisions of Aitken et al. (1978a) were retained by Long et al. (2008), Turner and Long (2008) and
Long (2011). The present paper provides a formal definition of each of the seven mappable divisions
(Fig. 2; Table 1). From base to top, these are: (1) Eduni Formation, (2) Tawu Formation, (3) Grafe
River Formation, (4) Etagochile Formation, (5) Shattered Range Formation, (6) McClure Formation,

and (7) Abraham Plains Formation.

EDUNI FORMATION (New)

Definition and Type Area

The Eduni Formation (new) is named after Mount Eduni, a prominent peak immediately north
of the Keele River in NTS 106A/1. It constitutes the basal division of the Katherine Group and is
equivalent to unit K1 of Aitken et al. (1978a). It is exposed in the cores of many of the anticlinal

structures of the front ranges of the Mackenzie Mountains (Fig. 4). The formation is sandstone-

dominated, with a thickness of 300 to 600 m in the Shattered Range and Tigonankweine anticlines



(Sections 019 at 64°13°30”N, 128°03°W, and 030 at 65°09°N, 129°51’W). It thins northwestward to
as little as 126 m in the front ranges, immediately north of the type area of the Katherine Group along
Katherine Creek. Its lower contact with mudrocks of the Tsezotene Formation is typically sharp, with
local evidence of erosion, and up to 1.5 m local relief.

Sandstones in the Eduni Formation are interpreted to be predominantly fluvial (ephemeral and
perennial shallow sandy-braided rivers, and minor meandering sand-bed rivers). Mudstone intervals
include inter-fluvial deposits (overbank), abandoned channel-fills, and minor intertidal incursions
(Long, 2011). The Eduni Formation typically forms the upper part of a third-order transgressive-
regressive cycle (T-R sequence of Embry, 1995, 2002), that begins at the base of the underlying
Tsezotene Formation (Long et al., 2008; Turner and Long, 2008). The base of the sandstone-
dominated part of the formation typically marks a sharp transition from shallow marine (intertidal) to
fluvial conditions (Long, 2011). Isopach maps (Fig. 4 right) indicate thickening to the west with local

irregularities caused by differential subsidence on extensional faults (Turner and Long, 2008).

Type section

The proposed type section for the Eduni Formation is on the south face of Mount Eduni, facing
the Keele River between 64°12°46”N, 128°01°40”W and 64°13°30”°N, 128°03°00”W, where it is 315
m thick (Fig. 4, NTS 106A/1, Section 019 in Appendix). In this section, which is typical of much of
the unit, 87% of the formation is light pink-weathering, fine- to very fine-grained sandstone (quartz
arenite), and 3% is black and red mudstone and siltstone (with the remaining10% covered). Seventy-
seven percent of the sandstones are characterised by medium- to large-scale planar cross-stratification,
with an average bed thickness of 50 cm. Low-angle or sinusoidal cross-stratification and local current
lineation are present in 9% of the section. The remaining sandstones are either ripple- or plane-
laminated. Mudstone intraclasts are rare. Most of the sandstone beds represent sheet elements. Local
channels are 2 to 8 m deep and several hundred metres wide. Additional reference sections for the
Eduni Formation include sections 011, 016, 020, 022, 026, 027, 030 and 033 (Appendix 1) and Section
U4 (Aitken et al., 1973).

TAWU FORMATION (New)

Definition and type area

The Tawu Formation (new) is named after the Tawu mountain range. It constitutes the second-

lowest division of the Katherine Group, and is equivalent to unit K2 of Aitken et al. (1978a). The



Tawu Formation is an inter-stratified unit of thin-bedded sandstone and mudstone, with minor
carbonate rocks. It is 25 to 138 m thick in the Shattered Range and Tigonankweine anticlines (Fig. 5),
and is equivalent to unit K2 of Aitken et al. (1978a). The formation thins northwestward to as little as
11 m in the Stony anticline (NTS 106H, Section 030 at 65°09°N, 129°51°W). The lower contact with
sandstones of the Eduni Formation is typically sharp but non-erosive. Sandstone content typically
increases up-section, and the upper contact with the Grafe River Formation appears to be transitional.

The base of the Tawu Formation is interpreted as a third-order sequence boundary (Long et al.,
2008; Turner and Long, 2008). Most of the strata can be interpreted as products of deposition on a
shallow-marine shelf (mudstones and carbonate rocks), shoaling to intertidal in the upper, sandstone-
dominated parts of the succession (Long, 2011).
Type section

The proposed type section for the Tawu Formation is on the north side of a tributary of the
Stone Knife River in the Tawu anticline, between 64°52'28”°N, 129°54'48”W, and 64°52'05”°N,
129°55'52”W (Fig. 5, NTS 106A/13, Section 002, Appendix 1), where it is 26 m thick. The name

Tawu is based on the name of the local mountain range. This section has ~40% thin, plane-laminated,
grey-weathering mudstone, 20% thin to thick, plane-laminated, orange-weathering dolostone (some
with microbial lamination), and 40% thick-laminated, wavy-laminated and ripple cross-laminated, dull
red- to pink-weathering, very fine- and fine-grained sandstones, with minor mudstone intraclasts. In
this and other measured sections, there is a general up-section increase in abundance of sandstone
beds. Carbonate rocks are absent from sections in the front ranges or the Tigonankweine anticline.
Additional reference sections include Sections 003, 006, 012, 013, 016, 018, 020, 022, 025, 027, 030,
031, 032, 033, 034 (Appendix 1) and Sections U2 and U4 (Aitken et al., 1973).

GRAFE RIVER FORMATION (New)

Definition and Type Area

The Grafe River Formation is named after the Grafe River, which cuts the formation about 9
km east of the type section near the mountain front in the Carcajou Range (NTS 96E/4). The formation
is equivalent to unit K3 of Aitken et al. (1978a), and is sandstone-dominated, with a thickness of 22 to
454 m ( ). The lower contact with mudrock and sandstone of the Tawu Formation is sharp or
gradational, and is marked by the appearance of planar cross-stratified sandstones and the absence of
mudstone. As with the Eduni, Shattered Range and Abraham Plains formations, most of the exposure

areas are covered with boulder-rubble, and so this unit can be distinguished only when adjacent,



recessive, mud-rich units can be identified.

Type section

The type section for the Grafe River Formation is in the front ranges of the Mackenzie
Mountains, in the Carcajou Range, between 65°03°30”N, 127°47°40°W, and 65°03°53”N,
127°47°36’W (Fig. 6, NTS 96E/4, Section 016 in Appendix). At the type section, 98% of the rock is
light pink-weathering fine- to very fine-grained sandstone (quartz arenite), and 2% is black and red
mudstone and siltstone. Eighty-five percent of the sandstones are characterised by medium- to large-
scale planar cross-stratification, and 2% are characterised by trough cross-stratification (average
thickness = 64 cm). Fourteen percent of the sandstones exhibit low-angle or sinusoidal cross-
stratification and local current lineation. The remaining sandstones are either ripple- or plane-
laminated. Mudstone intraclasts are common in some of the wavy- and ripple-laminated sandstones,
and locally are concentrated at the base of channel-fill successions. Granule conglomerate forms a
very minor part of the formation, in a one-metre-thick channel at the 800 m level, and a decimetre-
scale lag near the top of the formation. Downward-tapering sand-filled cracks are common in some of
the finer-grained intervals. Most polygonal forms are interpreted as desiccation cracks, but orthogonal
systems may be of seismic origin (Long, 2011). Most of the sandstone beds represent sheet elements.
Local channels are up to 12 m deep and several hundred metres wide.

As in the Eduni Formation, most of the sandstones in this unit are deposits of ephemeral and
perennial, shallow, sandy-braided rivers, with minor evidence of meandering (or high sinuosity) sand-
bed rivers (Long, 2011). Mudstone intervals include both inter-fluvial deposits (overbank), abandoned
channel-fills and possible minor intertidal incursions. The Grafe River Formation typically forms the
upper part of a third-order transgressive-regressive cycle (T-R sequence of Embry, 1995, 2002) that
begins at the base of the underlying Tawu Formation (Long et al., 2008; Turner and Long, 2008). The
base of the sandstone-dominated part of the formation typically marks a sharp transition from shallow
marine (intertidal) to fluvial conditions (Long, 2011). Isopach maps (Fig. 6 right) indicate thickening
to the west with local irregularities caused by differential subsidence on extensional faults (Turner and
Long, 2008).

Additional reference sections for the Grafe River Formation include Sections 002, 003, 006,
013,016, 018, 020, 022, 025, 027, 030, 031, 032, 033, 034 (Appendix 1) and Sections U4 and U11 of
Aitken et al. (1973).

ETAGOCHILE FORMATION (New)



Definition and Type Area

The Etagochile Formation consists of inter-stratified thin-bedded sandstone, mudstone and
minor carbonate rock, with a thickness of 16 to 92 m in the Shattered Range and Tigonankweine
anticlines (Fig. 7). The name is derived from a small tributary of the Stone Knife River (Etagochile
Creek) located to the west of the proposed type section in NTS 106A/13. The Etagochile Formation is
equivalent to unit K4 of Aitken et al. (1978a). The unit is 51 to 91 m thick in the Tawu anticline and
thins to 37 to 59 m in the Stony and Foran anticlines in the front ranges (Fig. 7 right), with maximum
thickness (99 m) recorded in the Snake River area (NTS 106B/16, Section 022). The lower contact
with the Grafe River Formation is typically sharp but non-erosive and is taken at the first laterally
extensive mudstone unit. Where sandstone is present near the base of the unit, the succession appears
to be transitional (e.g., Section 031). Sandstone content typically increases up-section, and the upper
contact, which is generally transitional, is arbitrarily placed at the base of the first thick cross-stratified

sandstone in the Shattered Range Formation.

Type section

The type section for the Etagochile Formation is on the south side of the Stone Knife River, in
the Tawu anticline between 64°51'53”N, 129°52'56”W and 64°52'53°N, 129°52'52”W (Fig. 7, NTS
106A/13, Section 003 in Appendix) where it is 91 m thick. The type section is dominated (65%) by

thin to thick, plane-laminated grey to black mudrock, part of which is only poorly exposed. Synaeresis
cracks are present locally. Most of the very fine- to fine-grained sandstones are confined to the upper
part of the unit. Fifty-five percent of these sandstones are characterised by large-scale planar cross-
stratification, and 35% by thin plane-lamination (with abundant current lineation). The remaining
10% are characterised by wavy and ripple cross-lamination. Intraclast horizons are rare.

Carbonate rocks are present locally in Sections 006, 013, 022, 025 and 039 as thin, flaggy beds
of orange-weathering dolostone with flat to wavy lamination and abundant polygonal mudcracks, and
as thicker units of microbially laminated dolostone.

The base of the Etagochile Formation is interpreted as a third-order sequence boundary (Long
et al., 2008). Most of the formation can be interpreted as products of deposition on a shallow-marine
shelf (mudstones and carbonates), shoaling to intertidal in the upper, sandstone-dominated parts of the
formation (Long, 2011). Thicker, planar cross-stratified sandstones (sheet elements) near the top of the
unit may be of distal braided fluvial origin. The presence of current lineation and rare swash marks in
some of the plane-laminated sandstone co-sets suggests that these are beach deposits (Long, 2011).

Additional reference sections for the Etagochile Formation include Sections 002, 006, 013,



016, 018, 020, 022, 023, 025, 027, 030, 031, 032 and 034 (Appendix 1), and Sections U4 and U11 of
Aitken et al. (1973).

SHATTERED RANGE FORMATION (New)

Definition and Type Area

The Shattered Range Formation (unit K5 of Aitken et al., 1978a), is sandstone-dominated, with
a thickness of 124 to >300 m in the Shattered Range (from which it derives its name) and
Tigonankweine anticlines (Fig. 8). It is 154 to 222 m thick in the Tawu anticline, and 180 to 223 m
thick in the Stony and Foran anticlines in the front ranges. The maximum recorded thickness (376 m)
is from the Thundercloud Range (Section 022, in NTS 95L/10). The lower contact with mudrock and
sandstone of the Etagochile Formation is typically sharp and possibly erosional, with relief up to 1.5
m, or is locally gradational. The base is typically marked by thick-bedded, massive or planar cross-
stratified sandstones, and an absence of mudstone units. As with the Eduni, Grafe River and Abraham
Plains Formations, most of the exposure areas are covered with boulder-rubble, such that the Shattered

Range Formation can be distinguished only when adjacent, recessive, mud-rich units are obvious.

Type section

The type section for the Shattered Range Formation is located in the Shattered Range of the
Mackenzie Mountains between 64°51°50”N, 130°05°33”W and 64°52°23”N, 130°07°22”W (Fig. &,
NTS 106B/16, Section 031 in Appendix), where the formation is 174 m thick. In this section, which is
typical of much of the unit, 97% of the strata are light pink-weathering fine- to very fine-grained
sandstone (quartz arenite), and 1.4% is black and red mudstone and siltstone; 1.8% is interbedded very
fine sandstone and mudstone. Eighty-six percent of the sandstones are characterised by medium- to
large-scale planar cross-stratification (average thickness = 51 cm), 10% appear massive, and the
remainder are either ripple- or plane-laminated, or are characterised by low-angle or sinusoidal cross-
stratification with local current lineation.

Mudstone intraclasts are common in some of the wavy- and ripple-laminated sandstone units,
and are locally concentrated at the bases of channel-fill successions. Downward-tapering sand-filled
cracks are common in some of the finer-grained intervals, as are syneresis cracks. Most of the
sandstone beds represent sheet elements. Local channels are 4 to 8 m deep and several hundred metres
wide. Thin carbonate layers are present locally near the top of the formation in the vicinity of

Cranswick River (NTS 106F/07, Section 20).



As in the Eduni and Grafe River Formations, most of the sandstones of this unit are deposits of
ephemeral and perennial, shallow sandy-braided rivers, with minor evidence of meandering or high
sinuosity sand-bed rivers (Long, 2011). Mudstone intervals include inter-fluvial deposits (overbank),
abandoned channel-fills, and possible minor intertidal or marine incursions. Water-escape structures
(sand volcanoes) in the uppermost sandstone units of Section 035 may have been triggered by seismic
activity along nearby transfer faults (Turner and Long, 2008).

Additional reference sections for the Shattered Range Formation include Sections 002, 003,
006, 007, 016, 018, 020, 022, 023, 025, 030, 032 (Appendix 1), and Sections U4 and U11 (Aitken et
al. 1973).

McCLURE FORMATION (New)

Definition and Type Area

The McClure Formation is equivalent to unit K6 of Aitken et al. (1978a), and the middle
Katherine group of Gabrielse et al. (1973), Colpron and Augereau (1998), Jefferson and Colpron
(1998), and Roots and Martel (2008). The formation is named after McClure Lake, 25 km southwest
of the type section. The McClure Formation consists of interlayered thin-bedded mudstone, dolostone
and sandstone and is 201 to 253 m thick in the Shattered Range and Tigonankweine anticlines (Fig. 9).
It is 150 to 219 m thick in the Tawu anticline and thins to 123 m in the MacDougal anticline at Dodo
Canyon (Section 014, Appendix 1). The lower contact with sandstone of the Shattered Range
Formation is typically sharp, but non-erosive. Sandstone is locally present in the upper part of the unit,
suggesting a transitional contact with overlying strata of the Abraham Plains Formation. The upper
contact is placed at the base of the first thick, cross-stratified sandstone in the Abraham Plains

Formation.

Type section

The type section for the McClure Formation is in the Tawu anticline, in the Canyon Range, in
Section 023 (Appendix 1), between 64°44'30”°N, 128°40'00”W and 64°43'30”N, 128°41'W (NTS
106A/10; Fig. 9), where it is 219 m thick. The section is dominated (68%) by thin to thick plane-
laminated grey-green to black mudrock. Dolostone forms 21%, and very fine-grained sandstone
(quartz arenite) about 1% of the section (Fig. 9). Sandstone is more abundant in other sections, and
tends to be concentrated near the top of the unit. Large- and small-scale domical and branching

columnar stromatolites (Inzeria) locally form up to half of the carbonate beds. Inter-stromatolitic beds



commonly contain abundant intraformational conglomerate and large oncoids. Most of the
stromatolitic beds are underlain by, and interbedded with, thin to thick, plane-laminated dolostone and
siliciclastic mudstone, with local gutter casts, 3D ripples and hummocky cross-stratification. Molar-
tooth structure is present in one massive dolostone bed in Section 035. Rare sandstone is dominated by
thin, very fine-grained co-sets, with flat to wavy lamination and few ripples. Some units contain
polygonal mudcracks. Interbedded mudrocks locally contain syneresis cracks.

The base of the McClure Formation coincides with a third-order sequence boundary (Long et
al. 2008; Turner and Long 2008). Most of the unit is interpreted as shallow-marine shelf deposits, with
evidence of repeated shoaling that produced laterally extensive stromatolite biostromes (Long, 2011).
Minor storm influence is indicated by hummocky cross-stratification. The increase in sand content
near the top of the unit in many sections indicates shoaling to shallow subtidal to intertidal conditions,
and suggests a transitional contact with overlying sandstones of the Abraham Plains Formation. The
presence of two or more stromatolitic horizons in many of the measured sections allows this unit to be
directly correlated with the Aok Formation, at the top of the Rae Group in the Amundsen Basin
(Aitken et al. 1978 a, b; Jefferson and Young 1988; Long et al. 2008).

Additional reference sections for the McClure Formation include Sections 001, 002, 003, 007,
014,018, 020, 021, 022, 023, 024, 025, 029, 032, 035, 036, 037 and 038 (in Appendix), and Sections
US, U10 and U12 (Aitken et al., 1973).

ABRAHAM PLAINS FORMATION (New)

Definition and Type Area

The Abraham Plains Formation forms the uppermost division of the Katherine Group. It is
equivalent to unit K7 of Aitken et al. (1978a). The name is derived from the Plains of Abraham
(94°38°N, 127°28’W, in NTS 96D/10), an area 65 km southeast of the type section that has extensive
rubbly exposures of the Katherine Group, flanked by strata of the Abraham Plains Formation. The
formation is sandstone-dominated, with a thickness of 85 to 270 m in the Shattered Range and

Tigonankweine anticlines (Fig. 10). It thins northwestward to as little as 15 to 39 m in the front ranges

of the Mackenzie Mountains. The lower contact with the McClure Formation is sharp, and is marked
by the first appearance of large-scale cross stratification, or transitional, where it is dominated by

wavy- and ripple-laminated sandstone, with few to no mudstone intervals.

Type section



The type section for the Abraham Plains Formation is in the Tawu anticline, in Section 023
(Appendix 1), between 64°44'30”N, 128°40'00”W and 64°43'30”N, 128°41'W (NTS 106A/10; Fig.
10), where it is 114 m thick. In the type section, 96% of the rock is light pink-weathering fine- to very
fine-grained sandstone (quartz arenite), and 4% is red mudstone and siltstone. Seventy-seven percent
of the sandstones are characterised by medium- to large-scale planar and trough cross-stratification,
with an average thickness of 25 cm. Eight percent of the sandstones exhibit low-angle or sinusoidal
cross-stratification, with local current lineation. The remaining sandstones are either ripple-, plane- or
wavy-laminated. Mudstone intraclasts are common in wavy-laminated units.

Sandstones in this unit are predominantly fluvial (ephemeral and perennial shallow sandy-
braided rivers, and minor meandering sand-bed rivers). Mudstone intervals include both inter-fluvial
deposits (overbank) and abandoned channel-fills (Long 2011). Where thick intervals of planar- and
wavy-laminated very fine-grained sandstones are present, these may represent nearshore or beach
deposits. The base of the unit appears to be gradational, reflecting a facies transition from shallow-
marine and pro-deltaic deposits of the McClure Formation. The upper contact of the formation with
the Dodo Creek Formation [new — see companion paper (Turner and Long, 2012)] of the Little Dal
Group is typically sharp, and represents a third-order sequence boundary (Turner and Long, 2008).

Additional reference sections for the Abraham Plains Formation include Sections 001, 003,
007, 008, 009, 014, 018, 020, 021, 022, 023, 024, 029, 032, 035, 036, 037 and 038 (in Appendix), and
Sections U5, and U10 in Aitken et al. (1973).
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Figure captions

Figure 1. (A, B) Location and distribution of early Neoproterozoic strata in northwestern Canada. (C)
Exposure area of the Mackenzie Mountains Supergroup in the Mackenzie Mountains (NWT; based on
Turner and Long, 2008).

Figure 2. Generalised stratigraphy of the Mackenzie Mountains Supergroup. Cross-cutting dikes and
sills (black) have been dated at 779 Ma (Rb-Sr) by Jefferson and Parrish (1989).

Figure 3. Regional thickness of the Katherine Group in metres. Dark grey indicates outcrop, pale grey
indicates inferred subsurface extent.

Figure 4. Left- Log of type section of Eduni Formation: legend at the bottom is for all stratigraphic
columns in figures 4 to 10. Column profile indicates grain size. Yellow = sandstone (S), black =
mudstone (M), blue = limestone, green = dolostone. Light colours indicate inferred lithology in
covered intervals. Right- isopach map: numbers in boxes refer to sections in the appendix. Further
details of this and other sections are provided in Appendix 1

Figure 5. Left- Log of type section of Tawu Formation: for legend see Fig. 4. Column profile indicates
grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green = dolostone. Right-
isopach map: numbers in boxes refer to sections in the appendix.

Figure 6. Left- Log of type section of Grafe River Formation: for legend see Fig. 4. Column profile
indicates grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green =
dolostone. Right- isopach map: numbers in boxes refer to sections in the appendix.

Figure 7. Left- Log of type section of Etagochile Formation for legend see Fig. 4. Column profile
indicates grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green =
dolostone. Right- isopach map: numbers in boxes refer to sections in the appendix.

Figure 8. Left- Log of type section of Shattered Range Formation: for legend see Fig. 4. Column
profile indicates grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green =
dolostone. Right- isopach map: numbers in boxes refer to sections in the appendix.

Figure 9. Left- Log of type section of McClure Formation: for legend see Fig. 4. Column profile
indicates grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green =
dolostone. Right- isopach map: numbers in boxes refer to sections in the appendix.

Figure 10. Left- Log of type section of Abraham Plains Formation: for legend see Fig. 4. Column
profile indicates grain size. Yellow = sandstone (S), black = mudstone (M), blue = limestone, green =
dolostone. Right- isopach map: numbers in boxes refer to sections in the appendix.

Table 1. Nomenclature for the Katherine Group, with location of type sections. Details of all sections
are provided in Appendix 1.
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Figure 1. (A, B) Location and distribution of early Neoproterozoic strata in northwestern Canada.
C) Exposure area of the Mackenzie Mountains Supergroup in the Mackenzie Mountains (NWT;

based on Turner and Long, 2008).
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Figure 4. Left- Log of type section of Eduni Formation: legend at the bottom is

for all stratigraphic columns in figures 4 to 10. Column profile indicates grain size.
Yellow = sandstone (S), black = mudstone (M), blue = limestone, green = dolostone.
Light colours indicate inferred lithology in covered intervals. Right- isopach map

for Eduni Formation: numbers in boxes refer to sections in the appendix. Further
details of this and other sections are provided in Appendix 1.
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Figure 5. Left- Log of type section of Tawu Formation: for legend see Fig. 4.
Column profile indicates grain size. Yellow = sandstone (S), black = mudstone
(M), blue = limestone, green = dolostone. Right- isopach map for Tawu
Formation: numbers in boxes refer to sections in the appendix.
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Figure 7. Left- Log of type section of Etagochile Formation: for legend see
Fig. 4. Column profile indicates grain size. Yellow = sandstone (S), black =
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for Etagochile Formation: numbers in boxes refer to sections in the appendix.
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Figure 9. Left- Log of type section of McClure Formation: for legend see Fig. 4.
Column profile indicates grain size. Yellow = sandstone (S), black = mudstone
(M), blue = limestone, green = dolostone. Right- isopach map for McClure
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Abraham 106A/10 | K7 023 64°44°30”N | 128°40°00"W | 64°43°21”N | 128°41’51"W

Plains Fm

McClure Fm 106A/10 | K6 023 64°44°30”N | 128°40°00"W | 64°43°21"N | 128°41°51"W

Shattered 106B/16 | K5 031 64°51°50”N | 130°05°33"W | 64°52°23”N | 130°07°22"W

Range Fm

Etagochile 106A/13 | K4 003 64°51°53”N | 129°52°56"W | 64°52°53”N | 129°51°52"W

Fm

Grafe River | 96E/4 K3 016 65°03’30”N | 127°47°40"W | 65°03°53”"N | 127°47°36"W

Fm

Tawu Fm 106A/13 | K2 002 64°52°28”N | 129°54’48"W | 64°52°05”N | 129°55’52"W

Eduni Fm 106A/1 K1 019 64°12’46”N | 128°01'40"W | 64°13°30”N | 128°03°00"W

Table 1. Nomenclature for the Katherine Group, with location of type sections.
Details of all sections are provided in Appendix 1.




APPENDIX 1, MEASURED SECTIONS IN THE KATHERINE GROUP AND TSEZOTENE FM.

Boxes with solid outlines indicate the type section

., . 5
5 5 ¢
P 3 @
g 2 = o
5 E o 9 E g 2
5 2 5 2 8 o 3 £ £ 2
E £ g 85 % % : 5 § 3§
s 2 = 6 & 6 £ 2 » 2 Location NTS Sheet Latitude Longitude Latitude Longitude
Section Number base base top top.
# 001 175 205 Mountain River 106A/11  64°42'02°N  129°13'43"W  64°%1'47°N  129°13'51"W
# 002 148 204 16 217[ 26]>113 Stone Knife River 106A/13  64°5228"N  129°53'48"W  64°52'05"N  129°55'51"W
# 003 85 239 174 73 25 >153 Stone Knife River 106A/13  64°51'53"N  129°52'56"W 64°51'53"N  129°51'52"W
# 005 Mountain River 106A/14 64°53'26"N  129°08'04"W  64°53'25'N  129°08'30"W
# 006 >20 155 95 459 142 140 Mountain River 106A/14 64°53'39"N  129°04'45"W  64°53'46"N  129°02'52"W
#007 199 151 168 ~50 >150 Mountain River 106A/15  64°54'16"N  129°01'35"W  64°54'25'N  129°01'12"W
# 008 127 >78 Mountain River 106A/11  64°42'00"N  129°13'00"W  64°%1'47°N  129°13'51"W
# 009 208 >151 Deca Creek 106A/2  64°13'34"N  128°30'28"W  64°13'20°N  128°30'49"W
#010 >55 Keel River 96D/4  64°09"17'N  127°59'13"W  64°09'15"N  127°57'35'W
#011 >11 Five Lakes, north 96D/4  64°06'31"N  127°49'54"W  64°06'29"N  127°50'11"W
#012 >66 128 >455 Five Lakes, south 96D/4  64°05'54'N  127°49'49"W  64°05'47°'N  127°49'38"W
#013 >81 49 618 42 >50 Five Lakes, west 96D/4  64°05'37'N  127°50'21"W  64°05'33'N  127°50'44"W
#014 39 123 >32 Dodo Canyon 96D/14  64°5321"N  127°13'46"W  64°52'56"N  127°13'57"W
#015 >60 | 207 >124 |Imperial Canyon 106H/1  65°04'26"N  128°03'48"W  65°05'20°N  128°04'01"W
#016 >75 180 41[ 276] 58 126 246 >268 |carcajou Range 96E/4  65°02'22'N 127°49'16"™W  65°03'53'N  127°47'36"W
#017 315 >322 |Arctic Red River 106G/3  65°13'56"N  131°0227'W  65°14'07°N  131°01'30"W
#018 103 186 179 73 49 14 >235 Arctic Red River 106G/3  65°10'39"N  131°17'37"W  65°10'30'N  131°19'00"W
#019 >31 Mount Eduni 106A/1  64°12'46"N  128°01'40"W  64°13'30"'N  128°03'00"W
# 020 21 115 114 78 22 28 353 Cranswick River 106F/8  65°16'42'N  132°08'44"W  65°16'32°N  132°12'09"W
#021 214 252 520 South of Keel River 106A/1  64°08'04"N  128°06'55"W 64°07'31IN  128°08'12"W
#022 254 148 376 17 356 41 73| 165 >336 [Thundercloud Range 951/10  62°38'25"N  126°33'30"W  62°38'05'N  126°36'33"W
#023 | 114] 219| 223 5110 Tawu Anticline 106A/10  64°44'06"N  128°40'00"W  64°43'21"N  128°41'51"W
#024 180 231 >25 Upper Ramparts River 106G/2  65°04'58N  130°39'16"W  65°04'33'N  130°39'47"W
#025  >100 285 335 38 213 30 >20 Tigonankweine Range 96D/4  64°05'00"N  127°54'00"W  64°03'25'N  127°55'41"W
#026 244 Tawu Mts, Ramparts River | 106G/1  65°08'30"N  130°29'20"W  65°07'50"N  130°29'46"W
#027 >20 95 81 26 Tawu Mts, Ramparts River | 106G/1  65°06'25"N  130°25'30"W  65°06'21"N  130°26'39"W
#029 138 281 >50 Shattered Range Anticline | 106A/8  64°23'00"N  128°17'40"W  64°22'35'N  128°18'00"W.
# 030 195 59 63 11 | 334 >30 |Gayna River 106H/4  65°09'23'N  129°49'29"W  65°08'46"N  129°50'16"W
#031 >200 99 70 38 >25 Snake River 106B/16 64°51'50'N  130°05'33"W  64°52'23'N  130°07'22"W
#032 193 216 124 92 78 29 >221 Mt River, tributary 106A/13  64°49'14"N  129°39'32"W  64%8'36"N  129°41'44"W
#033 >10 175 14 Rapitan Creek 106E/1  65°13'06"N 134°06'24"W  65°12'40"N  134°04'20"W
#034 >10 368 77 >197 Keel River, Tawu Anticline | 96D/3+6  64°14'36"N  127°18'55'W  64°15'35"N  127°20'21"W
# 035 270 196 >59 Ram Head Lake 95M/13  63°56'06"N 127°41'16"W  63°56'53"N  127°41'55"W
#036 270 353 >5 Tigonankweine Range 96D/4  64°03'40"N 127°52'52"W  64°02'42'N  127°35'05"W
#037 137 201 >50 Backbone Ranges 96D/3  64°01'47'N  127°24'31"W  64°01'44"N  127°23'56"'W
# 038 179 217 >85 Tributary of Keel River 96D/5  64°15'12'N_ 127°42'22"W__ 64°15'24"N__ 127°41'16™W
Published Sections (G = Gabrielse et al 1973; U, MQ = Aitken et al 1973)
G1 277 832|Tsezotene Range 95M 63°24'N 126°40'W
G2=022 245 114 277 46 91 37 481| 165 >336 |Ridge S of Little Dal Lake |  95L 62°38'N  126°32'30"W
u3 (see 017) 246 >196 |Arctic Red River, east side 106G 65°14'N 131°01'W
U4 196 68 52 14 Arctic Red River, west side| 106G 65°09'15"N  131°17'30"W
us 155 133 >10 |(see 024) Arctic Red R., Tawu range | 106G 65°04'N 130°40'W
U 10 423 254 (See 009) Deca Creek 106A/2  64°14'30N  128°26'30"W
U1l >75 236 37 16 24 >343 Loretta Canyon 96E 65°06'N 127°57'W
uU12 41 108 (Close to 014) Dodo Canyon 96D 64°52'30"N 127°13'W
U 13 15 >118 Headwaters, Little Bear R | 96D/7 64°29'N 126°52'W
MQ 33 ~78 Tributary of Keel River 96D 64°04'30"N 126°37'W

Latitue and longitude verified using Google Earth images (2012)
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006 Mountain River, Tawu Anticline 106A/14
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006 Mountain River, Tawu Anticline
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011 Five Lakes, 96D/4
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011 Five Lakes, 96D/4
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012 Five Lakes, west, 96D/4
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016 Carcajou Range, 96E/4 Base, 65°02'22"N, 127°49'16"W
Top, 65°03'53"N, 127°47'36"W
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016 Carcajou Range, 96E/4 Base, 65°02'22"N, 127°49'16"W
Top, 65°03'53"N, 127°47'36"W
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017 Arctic Red River, 106G/3 Base 65°1356"N, 131°02'27"W
Top 65°14°07"N, 131°01'30"W
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018 Arctic Red River, 106G/3 Base, 65°10'39"N, 131°17'37"W
Top 65°10°30"N, 131°19'00"W
RABER

900

12098339
y

800 —

B

700 —

it

Stone Knife
Formation

Dodo Creek
Formation

Abraham Fm

700 —

M S G
Livuall

500

McClure Fm

Diabase sill

A

7
Shattered
Range Fm




018 Arctic Red River, 106G/3 Base, 65°10'39"N, 131°17'37"W
Top 65°1030"N, 131°19°00"W
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018 Arctic Red River, 106G/3 Base, 65°10'39"N, 131°17'37"W
Top 65°10°30"N, 131°19‘00"W
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019 Mount Eduni, 106A/1
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020 Cranswick River, 106F/8
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Top 64°07'31"N, 128°08'12"W

M S G 1209BEeR M S G [R36] 2=
1l 1l 1l

: Inzaria

grey mudrocks
! red mudstones

| green-grey mudrocks

black mudrocks

N
E

red siltstone

Abraham Fm

300 — I

- L ||| red mudrocks

McClure Fm

Leisgang stains

black mudrocks

250 ] i: B =44°234

red mudrocks

black mudrocks

Shattered
Range Fm

McClure Fm




022 Thundercloud Range 95L/10 Base623825'N, 126'3330"W

Top 62°38'05"N, 126°36'33"W
(upper Rﬂarp G [piclZtai M S G g 1273530
1300 1 1 1100 | 1 —
¥
i 1 Y
B = 64°248
I Little I
1250 Dal foso—| | =
! Group| | | W
Grey limestone -
] Y mesianee " ] %
B Grey dolarenite B :
@©
) ‘ Red dolostones | 2
1200— 1000
\»;J é Vv ! B = 60°275
m ™ B = 58°270 ‘
i c i I'
| ww“ LIE— | i B =50°270
f
1150 (O | 950— |
- N E ] ]
i QO Nl —
- K Se
] b B = 65°257 N O LL
(&)
- black mudrocks
1100 o 900 —




022 Thundercloud Range 95L/10 Base 623825'N, 126°33'30"W

Top 62°38'05"N, 126°36'33"W
(;lopoper Bart ROBER 700 s G °p 129F3EsR
B = 65°250 7
LL |
Q@ | 650—
5 - B = 60°250
Black mudrocksG B
W
O - =
0 [ = LL
. | O
. (@)
&
600 —
. Y
________ - (o)
D
_| E | E
LL =
‘ (D) _ c
(@) ﬁ
_ = i
750 6:5 550
] @) .
QO
- K’x | . 1
f )
)
— 7 i |
qv]
-
| 0p) §
700 500




022 Thundercloud Range 95L/10 Base623825'N, 126'3330"W

Top 62°38'05"N, 126°36'33"W
(ggoper Bagt) 6 OBE 300 M s G P 12015
LL “
_| q) _=E‘
(@) \ -
1 C : “ B = 54°256
qv]
_ e G D: |
450 © | 250
D
O
N 7] \
3 1 7 B =48°313
- P gl .
I Dull red mudrocks_ B
Y|l Etagochile
400 1 __fr_n_B:_Sg_zs_z 200
LL
_| E | o
LL )
] | - E IF Red mudrocks = 2
| C|>J | e
"~ ()
350 X |150— e
O ©
_ [ € el _
= s o
o O
| B =53°244 1
E I Red mudrocks ‘
300 100 l




022 Thundercloud Range

95L/10

(upper part)

Base 62°38'25"N, 126°33'30"W
Top 62°38'05"N, 126°36’33"W

120Be3R

100

Heavy mineral
laminae

Grafe River Fm

Tawu Fm

Red mudrocks

Eduni Fm

The Eduni Fm
is
estimated to
be
73 m thick
based on
Gabrielse
etal. 1973.
(Section U3)




022 Thundercloud Range 95L/10

(lower part)

Top of section is at the base of a
diabase sill (equivalent to the
448 m level in section G2 in
Gabrielse et al. 1973). In section
G2 the base of the red member
of the Tsezotene Fm. is located
at the 616 m level, and the base

of the Katherine Group at the 780

m level.
ROBER

Fm

Green-grey mudrocks

Tsezotene

-100

100

S
1 11

Base 62°38'25"N, 126°33'30"W

G

Top 62°38'05"N, 126°36'33"W
1208360

-50

. Measured section may be
. underlain by a further 200

. m of unexposed mudrocks,
. as in section G2 of

. Gabrielse et al. 1973.

B =53°234

Tz
Grey
mbr

Green-grey mudrocks

Tsezotene
Fm




023 Tawu Anticline, 106A/10

120830

650

600

550 —

Little
Dal
Group

Dodo Creek
Formation

KATHERINE
GROUP

Red mudrocks
A

Transition zone

McClure
Fm

Base 64°44'06"N, 128°40'00"W

Top 64°43'21"N, 128°41'51"W

M S
1

G
11

(R3S

450 —

350

black mudrocks

Inzaria sp.

grey-green mudrocks

[]|| red mudrocks

grey, black mudrocks

Large domes, with
Inzaria sp.

McClure Fm

Black mudrocks

green-grey mudrocks

Shattered
Range Fm




023 Tawu Anticline, 106A/10

200

10BN
1 1l Il
X B =22°220
4
? mm\/\
o~
-I red mudrocks

B =24°228

Shattered Range Fm

-2
o
“x
}
i
S

B =25°208

B N-—_,—s—,s,

50 —

Base 64°44'06"N, 128°40'00"W
Top 64°43'21"N, 128°41'51"W

S G

12GBER

50 —

Ji<iex Low-angle
. cross-bed

Red mudrocks
S

S

%
P

$:§ Low-angle planar

s<><>  cross-beds

e T
Wit anl DA

Etagochile
Fm

Red mudrocks

River Fm




120E3ER

350 ] ]

024 Upper Ramparts River ‘
106G/2 ;

Base 65°04'58"N, 130°39'16"W/ Ji—
Top 65°04'33"N, 130°39'47"W |

OB -
I 300 —{

Little
| Dal |
Group .

T

ff;;i sl 250 _E
Y
il Dodo Creek :

Formation . }
. . /4@»—
B =19°190

&
LL

400 —

Abraham

B =17°182

trace syneresis cracks

-~

R‘f'\\/'\\rg‘ 7

N
{

Abraham Fm

™ Channel-fills

X 27
B = 18°224]
low-angle sets

et 3.2 m wide channel

McClure Fm




024 Upper Ramparts River 106G/2

w8 it Base 65°04'58"N, 130°39'16"W
Top 65°04'33"N, 130°39'47"W
I I Inzaria sp.
5
(D)
| -
=
&)
'
Ll Shattered
Range
Fm
e
Ji <
B =17°226




I i Base 64°05'00'N, 127°54'00"W
025 Tigonankweine Range, Ton 6450395, 127°55'41"W

S)G[)ﬁ% s @ NORER neBER
950 ' 750
Ab rah am dolostones
F m limestones
N Not measured dolostones
in detail " s

900 700 —

LL
. o
. dolostone
_ B LA I E
- i O
= = =
| LL I =
850 L
- =
l % ———
= ‘ =
i K LL
= | %
— mostly covered
i C
800 600 . ©
= I | ad
i " ©
7i4 A chert G)
= I —
= i D
- S rd
alls 4=
o il ©
1= L
} not exposed U)
750 550




I i Base 64°05'00'N, 127°54'00"W
025 Tigonankweine Range, Ton G473 D8N, 157°Be a1 W

96 D/ ﬂ' s o 120830 M S G ROBER

SSOt TTHOT 350 i !
_ -4l | o -O E
L DL
z —
7] _ -~ QOO
2O
B poor exposure | j\ g %
r - N
500 | 300 -
- | o
_ ! %—)
| 8 £
ar?J[(jjStone %
- (L
poor exposure ? B:Ei_mﬂds_ton_e_ L
- f//
A
450 AT & | 250
] o LL
;( m L I bed
@) with current ineations
] -
N !
> (@ |
- o m | s E
LL
' o 5
red marker q)
400 — = == 200 >
0 | =
| .~ | e
Ut e : o
| - | u—
ST .
X
1 B 1 ?ed mudstone O
; A red mudstone
350 é e 150



025 Tigonankweine Range, 96D/4

[B3/2<
1 50 1 11 1|

Base 64°05'00'N, 127°54'00"W
. Top 64°0325'N, 127°55'41"W

I ? low angle planar
cross beds

[
|
—+>

T IT
o

50 — i i peme

0 _% L1 B || Teepee Structures




026 Tawu Mts, Ramparts River Base 65 0830°N,130°29'20"W

Top,65°07'50" °29'46"
ot 1OBGIL 1« TORO% FTERA %0 2945
] Tawu ]
iy Fm &
B T et | LL
c
] ) >
©
i i LLI
450 — 250 | low-angle cross beds
_ E :
400 — ‘C | 200— -
S LL
| U q)
LL] c
7 (D)
ol
] @)
N
! (D)
| e
350 — 150—
300 100 —




026 Tawu Mts, Ramparts River,
106G/1

120983680

M S
100 — g
50 —

0 —P=s

Tz

red
member

red mudstone

o i

20% siltstone

Tsezotene Fm

B=12°172
/ dome
Orange dolostone

Base 65°08'30"N,130°29'20"W
Top 65°07°'50"N,130°29°'46"W



027 Tawu Mts, Ramparts

River 106G/1

Base 65°06'25"N, 130°25'30"W
Top 65°06'21"N, 130°26'39"W

1RABER

Shattered
Range Fm

Etagochile
Fm

550—

RABER

550

350

Eduni Fm

7




027 Tawu Mts, Ramparts River, 106G/1

350

RABER

250

200

150

§ Low-angle cross-beds
witl
R&XW Current lineations

3~

Trace Halite casts

grey mudstones

Tz

red
member

Tsezotene Fm

100

16083:R

Tz

red
member

grey and black mudrocks

red mudrocks

grey mudrocks

I —+>  Composite cross-
beds

Tsezotene Fm

B =10°186

Base 65°06'25"N, 130°25'30"W
Top 65°06'21"N, 130°26'39"W




M s G OB

350 s
029 Shattered Range | c
Anticline, 106A/8 | LL
o o ‘
Base 64°23'00"N 128°17'40"W ‘ E
Top 64°22'35"N 128°18'00"W ] o
_E red mudrocks css
(612 =
M pe2=
450 el 300— g
LITTLE DAL
. GROUP = o W
Ed mudstones
] Dodo Creek ] - Bl
Formation
Pebblelag — -
_}g B e e
B=27°210
400 e | 250 -
poor exposure
LL LL
- I — q)
& o
- S| =
1 ‘ 1 g%tl%?ri\%rate % | O
e (@)
] é:: i =
350 —l I 200 —H=




029 Shattered Range Anticline, 106A/8

200

150

100

50

16083

Base 64°23'00"N 128°17'40"W
Top 64°22'35"N 128°18'00"W

McClure Fm

Laterally linked domes

grey and black
mudstones

Orange weathering
dolostones

grey and black
mudstones

Flazer bedding

B =17°220

~Shattered
/Range Fm




030 near Gayna River, 106H/4 Base 65°0923"N, 129°49'29"W
Top 65°08'46"N, 129°50'16"W

12096369 M S G 12983
1100 Lol
. - &
O LL
| -
7 o o
52
CA;!VIBRI.AN c
Sa mltzanﬁilver | U) D:
Bii:itrl?:t’:;erreza:zwocks 1050 - _E_
- LL
KATHERINE
S
_ | (@)
@)
| red mudrocks C)
©
Jd
1200_ 1000_ grey mudrocks LLI
LL =
i (b | LL
| o | i
S nd
— m — E
1150— O | 950— E
o O
_ G.) _
Jd
] =T i
c Tawu Fm
- m ———————
| Eduni
Fm
1100 900




030 near Gayna River, 106H/4 Base 65°0923"N, 129°49'29"W
Top 65 0846"N, 129°50'16"W

M S G QKRR M S G 1RALER

900 i : 11 700 | : 11 1l

850 § 650
Ll L

800 —— 600
c 5
- e
@) LL]
LL

750 | 550

|
700 | 500 3 I




030 near Gayna River, 106H/4 Base 65°0923"N, 129°49'29"W
Top 65°08'46"N, 129°50'16"W

M S G 19BER M S G LR
500 l: m I 300 [T Il
| | |
7
T i B =65°203
Y
_ & i Tz
450 — 250 red
I:‘ I, E member
- LL c
| ol c LL
| S O
© C
LLI O
400 200 "5'
N
D
- 7))
i l_
Low-angle ;Z)fibfds
. Pad
I e T e s detone
Tz
350 foo 150
I \f h B =48°215
red
member

red + green mudrocks

grey-black mudrocks
| B =49°205

red mudrocks

300 T 100 1 L T I :\‘



030 near Gayna River, 106H/4

Base 65°09'23"N, 129°49'29"W
Top 65°08'46"N, 129°50'16"W

12098369

B =70°213
red mudrocks

? Beach E

Tz CD

red member GC)

700 4=

B = 70°206 o

B = 70°200 GN)

red mudrocks m
AN

i B = 63°206 I—
jrerf YV B=60°208

Diabase sill

Tz

grey member




031 Snake River, 106B/16 Base 64°51'50"N, 130°05'33"W
Top 64°52'23"N, 130°07'22"W

G IIIIZ<9?§§? M S G ROBER
600 . 400 P
Al Inzaria sp. 7
= % . B=0°
= ] = E
550 —| & 350 (@)
‘ '
_ | 1 \ -
D Inzaria sp. | @\?\k‘ f cs
@ ‘ a
. : ad
= 0
LL | S
D § =
| - /
=S ! qv]
U pIs== ¢ y Channel
1 s complexes
= -
_ ‘ .
v
450 250 — i
| f ff
| ] Low-angle cross-bedf
C‘r wf@\\@% B =1°220
Low-angle cross-beds _
FS
Grey and black mudrocks - I
froa e
Red mudrocks
| Etagochile
|H ;\'R_ —————— Fm
400 TITT




031 Snake River, 106B/16

ROBER
Il

200

50

{

Red mudrocks

Red mudrocks

Etagochile Fm

Grey-green mudrocks

A
Low-angle
cross-beds

o

N
it A

Grafe River Fm

el

Planar + Low angle
cross-beds

PR

-

I > Stratifera sp.

Tawu Fm

Base 64°51'50"N, 130°05'33"W
Top 64°52'23"N, 130°07'22"W



032 Mountain River, 106A/13 Base 64°49'14°N, 129°39'32"W
Top 64°48'36"N, 129°41'44"W

19BN M S G 1209838
1000 Il 800 1 11 m
Little | ©
D I “ L E
a G LL
‘ 1| &=
Group - O
Dodo Creek S I ﬁm@g_.
Formation § H B =20°183
950 750
LL
| N E
i B = 20°190 CU
e
_ ©
| -
O
900— < 700
e E
“ Low-angle cross-bed LL
‘} Low-angle cross-bed
“ /?&RA teﬁ-}/‘“ e
\ B = 14°208
-
. &)
o~ B = 21°240|
850 — 650 2
7 I __ | n
]
|
\/’%&Q&
] I Grey mudrocks
% I
800 600 ——




032 Mountain River, 106A/13 Base 64°49'14"N, 129°39'32"W
Top 64 °48'36"N, 129°41'44"W

M S G 12Q¥3ER M S G RABER
600 J— I 1 m 400 o
i = =
LL
O LL
— )
) —
Black mudrocks PR :
@) O
Q o
= @)
350 —
________ c
1 LLI
i Red mudrocks
Il - LL -
1 o) . LL
(@) .
© >
e %
. © D)
= T
N B =20°198 9 | —-—
RN
. ot
] ? CG i / w
: Py f\f‘&
450 — ) 250 — A
- n Red mudrocks
l § Tawu
IS . Fm
\&:: . | Stratifera sp.
1 157 cowangervea|  WE @R
[ ——— Eduni
] Etagochile
I T Fm
400 — 200




032 Mountain River, 106A/13

200

150

12Q¥ER

f/

A7
Jl/

s

il -~

Eduni Fm

N

Pl

B =20°220

B =7°198

&MM o

Base 64°49'14"N, 129°39'32"W
Top 64°48'36"N, 129°41'44"W



i Base 65°13'06"N,134°06'24"W
033 Rapitan Creek, 106E/1 Top 65°1240°N 134°04'20"W

M S G QLR M S G 1296838
1200 1 11 1l | 1000 ii‘l 11 Ll
_ =] | Tawu Fm
] Etagochile _i _______
I Fm
1150 950—
| | | c
f LL
7] I B = 35°092 7 - E
] N -
©
1100— E 900— L
| , LL It
— q) -
Y \ s
| CG - | I | B =34°108
- e
O Low-angle cross-beds
— _ P
:% | B =27°127
Low-angle cross-beds
1050— 850 —i il
Low-angle cross-beds,
1 i trace current lineation
1000 M 800 . Tz




i Base 65°13'06"N,134°06'24"W
033 Rapitan Creek, 106E/1 Top 65°1240°N 134°04'20"W

S G 12083639 M S G 120¥36:9
800 g i 600 —H s ——
Diabase
] Sill
750— LL 550— I B =30°141
| GCJ .
- | 9 .F I Stratifera sp.
L= m
H j a trace red mudstone
% . Mudrocks
|_
700 500
) LL
| )
-
. &)
S
O
| N
' )
6 50 ] I 4 50 - N (n
|_
~30% dolostone flags
B =35°135
600 Diabase 400 poor exposure




: Base 65°13'06"N,134°06'24"W
033 Rapitan Creek, 106E/1 Top 65°12°40°N 134°0420°W
M S G AR M S G 124350

1l 200 ‘I 1l

~10% dolostone

400

20-40% Mudstone
H B =34°110
| Laterally linked domes

In | ® [| Teepee structures

B =24°109
m | ||} || Teepee structures

5-10% dolostone
flags in scree

M || Teepee structures 100

I | Stratifera sp.
B =28°150

Tsezotene Fm

=

B =20°104

50—

-
TV

Tsezotene Fm

#LFL#)\FMFM#

o
b

200
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